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THE    AMERICAN    ASSOCIATION    FOR    THE 

ADVANCEMENT   OF   SCIENCE 

SOME   REFORMS   NEEDED   IN   THE 

TEACHING   OF  PHYSICS^ 

Last  year's  decision  of  the  council  of 
the  American  Association  shows  clearly 
the  desirability  of  distinguishing  between 
the  work  of  the  various  sections  and  that 
of  the  more  technical,  scientific  societies 
which  meet  in  conjunction  with  the  asso- 
ciation. By  leaving  the  presentation  of 
special  papers  on  research  topics  to  the 
American  Physical  Society  our  section  will 
in  future  pay  more  attention  than  hereto- 
fore to  the  discussion  of  general  topics  and 
by  joint  sessions  with  other  sections 
strengthen  the,  in  recent  years,  somewhat 
neg:lected  ties  between  physics  and  allied 
sciences.  There  is  an  abundance  of  gen- 
eral subjects  from  which  to  choose. 

For  example,  during  the  past  few  years 
a  renewed  interest  has  been  shown,  espe- 
cially by  high  school  teachers,  in  the  teach- 
ing of  physics— leading  in  the  course  of 
events  to  the  so-called  **new  movement 
among  physics  teachers,"  new  only  in  so 
far  as  it  is  an  organized  effort  to  improve 
the  teaching  of  the  subject  in  the  high 
schools. 

Your  speaker  has  followed  this  move- 
ment with  great  interest,  hoping  that  some 
definite  reform  might  be  accomplished  by 
it ;  but  it  must  be  admitted  that,  as  far  as 
actual  improvements  in  those  high  schools, 
where  such  improvements  are  most  needed, 
are  concerned,  the  progress  has  been  very, 
very  slow.     The  strongest  censure  which 

^Address  of  the  vice-president  and  chairman  of 
Section  B — ^Physics.  American  Association  for  the 
Advancement  of  Science,  Boston,  1909. 
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can  be  made  is  that,  while  there  is  no  lack 
of  criticism  in  a  general  form,  as:  '*The 
course  is  too  mathematical,"  or  **The 
course  contains  too  many  topics''  no  clear- 
cut,  definite  proposition  for  reform  has 
yet  been  made.  For  example,  we  have 
waited  in  vain  for  an  answer  to  the  ques- 
tion :  '  *  Which  mathematical  relation  should 
be  omitted?"  or,  ** Which  topics  seem  su- 
perfluous?" Most  of  the  better  high 
school  teachers  have  not  changed  their 
course.  Why  should  they  do  so?  We 
have  statistical  data  showing  that  over  90 
per  cent,  of  the  students  in  the  larger 
Michigan  high  schools,  after  having  taken 
physics,  which  is  a  required  study,  declare 
that  they  would  elect  the  subject  if  allowed 
free  choice.  But  doubtless  statistics  could 
also  be  produced  showing  the  opposite 
eflPect  upon  students  in  other  schools  and 
under  other  teachers. 

There  has  been  considerable  hesitancy  on 
the  part  of  the  college  professor  to  interest 
himself  in  this  question ;  but  within  the  last 
year  or  two  a  change  has  taken  place,  and 
it  is  a  hopeful  sign  that  section  B  is  to 
have  a  discussion  on  educational  problems 
during  this  week.  Let  us  hope  that  some 
positive  results  may  be  reached.  The  de- 
cision as  to  how  physics  should  be  taught 
rests  finally  with  those  men  who  know  the 
subject,  understand  the  spirit  of  our  sci- 
ence and  for  this  reason  are  the  only 
judges  of  its  characteristic  educational 
value.  Leaving  the  discussion  of  the 
teaching  of  physics  in  our  high  schools  to 
our  session  on  Friday,  I  wish  to  speak 
upon  a  subject  seldom  touched  upon  in 
our  former  discussions:  '*The  Teaching  of 
Physics  in  our  Colleges  and  Universities." 

Many  of  us  have  heard  the  amusing  re- 
mark: '*The  worst  teacher  is  the  college 
professor,"  a  remark  which  always  meets 
with  the  hearty  approval  of  unripe  high 
school  teachers  and  arouses  an  unfortunate 


antagonism,  instead  of  leading  to  a  helpful 
cooperation  between  college  and  high  school 
men.  No  matter  how  much  importance  we 
attribute  to  the  new  movement  or  to  such  a 
sweeping  statement  as  the  one  just  men- 
tioned, may  not  we  college  professors  in 
the  end  be  held  responsible  for  the  condi- 
tions in  the  high  schools?  Or  to  be  spe- 
cific: **May  not  the  preparation  which  we 
give  future  teachers  be  faulty?"  and  **May 
not  our  own  teaching  be  capable  of  im- 
provement?" I  believe  both  these  ques- 
tions should  be  answered  in  the  afS'rmative. 

1.  My  first  proposition  is  then :  The  sys- 
tem of  the  teaching  of  physics  in  many  of 
our  colleges  and  universities  is  more 
adapted  to  train  professional  physicists 
than  future  high  school  teachers.  I  take 
for  granted  that  the  two  should  receive  a 
different  training,  a  statement  with  which 
many  of  you  will  doubtless  not  agree.  For 
my  own  part,  I  believe  that  the  ideal  high 
school  teacher  is  one  who  has  passed 
through  a  complete  and  thorough  graduate 
course.  However,  we  are  not  talking  about 
ideals,  but  about  conditions  which  actually 
confront  us.  At  the  present  time  the  great 
majority  of  our  high  school  teachers  do  not 
go  beyond  graduation,  and  I  would  deplore 
any  attempt  to  crowd  so  much  physics  into 
the  undergraduate  course,  that  the  physi- 
cist whom  we  may  finally  turn  out  lacks 
the  general  culture  which  an  undergrade 
uate  course  should  give.  We  can  hardly 
demand  that  an  undergraduate  spend  more 
than  from  20  to  24  semester  hours  in  the 
department  of  physics,  even  if  he  expects 
to  teach  the  subject  in  the  high  school 

In  many  of  our  institutions  an  elemen- 
tary course  is  given,  requiring  the  knowl- 
edge of  very  little  mathematics.  After 
passing  this  the  student  is  turned  loose  on 
advanced  studies,  often  highly  specialized 
mathematical  courses.  By  the  time  of 
graduation   he   will   have   lost   a   general 
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grasp  of  the  subject  which  he  might  have 
had  before,  but  probably  never  acquired. 

We  should  emphasize  more  problem 
work  in  connection  with  the  elementary 
course.  An  utter  helplessness  of  many 
higher  classmen  in  attacking  elementary 
problems  is  not  unusual.  The  laboratory 
work  given  with  the  elementary  course  is 
frequently  quite  insufScient,  and  a  some- 
what advanced  course,  not  in  special  lines, 
bat  covering  the  whole  field,  will  do  an 
untold  amount  of  good.  Finally  there 
should  be  a  general  review  of  the  whole 
snbject  from  a  higher  point  of  view  than 
is  possible  in  the  elementary  course.  Cal- 
culus might  be  a  required  study  for  this. 
At  this  point  subjects  might  be  taken  up 
which  have  been  omitted  in  the  first  course, 
the  treatment  could  be  more  thorough  and 
more  exact.  I  believe  that  the  introduc- 
tion of  such  an  advanced  course  would  also 
have  a  good  influence  upon  the  first  course. 
Now  we  feel  too  much  under  an  obligation 
to  present  as  large  an  amount  of  inf  orma- 
tion  as  can  be  crowded  into  two  semesters. 
If  we  know  that  those  who  are  interested 
in  our  science  can  obtain  a  knowledge  of 
the  less  common  phenomena  later  on,  these 
might  be  omitted  at  first  and  the  elemen- 
tary course  could  be  made  more  thorough 
in  what  it  teaches.  Several  text-books  on 
university  physics  contain  so  much  ma- 
terial and  a  good  deal  of  it  presented  from 
such  an  advanced  point  of  view,  that  they 
can  not  be  covered  the  first  year.  The 
more  difficult  topics  might  well  be  reserved 
for  such  a  course  as  I  propose.  Finally, 
every  teacher  of  physics  should  be  ac- 
quainted with  the  history  of  his  science. 
The  gross  ignorance  among  some  physics 
teachers  of  the  development  of  physical 
theories  and  of  the  work  of  the  intellectual 
giants,  to  whom  mankind  is  indebted  for 
its  present  civilization,  is  appalling. 

A  course  of  study,  as  outlined,  would  not 


require  more  than  24  semester  hours.  I 
might  add  that,  where  time  allows,  I  would 
advise  future  physics  teachers  to  take  also 
a  course  in  meteorology,  a  short  course  in 
dynamo-electric  machinery  and  an  elemen- 
tary course  in  instrument-making,  all  of 
which  might  properly  be  given  in  the  phys- 
ics department.  It  is  my  firm  belief  that 
such  a  graded  course  will  produce  teachers 
to  whom  we  may  leave  without  hesitancy 
the  question  as  to  how  physics  should  be 
taught  in  the  high  school.  I  have  nothing 
to  say  about  those  people  whom  an  incom- 
petent school  board  appoints,  though  they 
had  never  more  than  a  one-year's  elemen- 
tary training.  We  university  teachers  can 
certainly  not  be  held  responsible  for  their 
failure.  What  a  pity  that  we  can  not  pre- 
vent such  men  and  women  from  experi- 
menting upon  our  children. 

It  is  a  hopeful  sign  that  from  year  to 
year  a  larger  number  of  students  stay  with 
us  after  graduation  or  return  during  sum- 
mer school  to  pursue  graduate  studies.  It 
shows  a  slowly  growing  recognition  of  the 
fact  that  teaching  is  a  profession  and  that 
professional  knowledge  in  the  chosen  line 
of  work  is  necessary  even  for  high  school 
teachers.  Such  knowledge  can  only  be  ac- 
quired by  graduate  work  in  this  line,  ».  e., 
in  our  case,  in  physics.  An  undergraduate 
course,  as  outlined  above,  is  certainly  not 

antagonistic  to  this  spirit;  yes,  may  it  not 
raise  the  standard  of  our  graduate  work? 
I  am  fully  aware  of  an  objection  to  my 
scheme  and  appreciate  its  force.  You  may 
ask:  **Do  you  wish  to  prevent  the  pro- 
fessor in  the  small  college,  where  the  main 
object  is  to  train  teachers,  from  giving 
any  graduate  work?''  I  must  admit, 
though  very  reluctantly,  that  such  is  the 
case,  provided  that  the  college  in  question 
is  unable  to  furnish  a  sufficiently  large  in- 
structional staff.  If  it  is  a  question  be- 
tween one  or  two  graduate  courses  and  a 
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general  review  cotirse,  I  believe  the  latter 
should  be  given.  While  it  may  be  more 
interesting  and  profitable  for  the  professor 
to  teach  the  advanced  subjects,  he  should 
subordinate  his  personal  wishes  to  the  effi- 
ciency of  the  college.  If  he  be  fortunate 
enough  to  discover  an  exceptional  man^  is 
it  not  best  for  the  latter  to  go  to  an  institu-p 
tion  affording  larger  facilities  for  his  fu- 
ture work,  to  an  institution  where  close 
contact  with  a  number  of  investigators  will 
stimulate  and  inspire  himt  Such  a  stu- 
dent will  always  remain  loyal  to  his  old 
college  professor  and  be  proud  of  being  a 
graduate  of  an  institution  which  has  given 
him  a  thorough  fundamental  training. 

2.  As  was  suggested  in  the  earlier  part 
of  the  paper,  not  alone  the  college  curricu- 
lum of  the  future  high  school  teacher  is 
being  criticized,  but  also  our  teaching.  We 
must  admit  that  there  is  and  always  will 
be  room  for  reform.  The  best  we  can  do 
is  to  apply  remedies  after  we  have  been 
shown  clearly  just  where  the  trouble  lies. 
In  education  we  should  not  apply  patent 
medicine,  invented  to  cure  general  debility. 
Therefore  we  will  not  talk  about  methods. 
It  would  be  an  unfortunate  condition,  end- 
ing in  stagnation,  were  all  university  pro- 
fessors forced  to  teach  according  to  certain 
pedagogical  rules  which  suppress  individu- 
ality and  kill  spontaneous  enthusiasm. 

I  shall  be  specific  and  state  my  second 
proposition  thus:  **We  are  far  from  being 

unanimous  in  the  use  of  certain  terms  and 
frequently  employ  the  same  term  to  desig- 
nate two  entirely  different  physical  quan- 
tities." This  means  that  we  do  not  pay 
enough  attention  to  the  very  things  which 
make  physics  so  valuable  as  a  training  of 
the  mind,  namely,  clearness  of  thinking 
and  accuracy  of  expression* 
Let  me  cite  the  most  flagrant  eases: 
a.  What  is  pressure?  In  every-day  usage 
it  is  a  force,  pure  and  simple,  as  illustrated 


by  the  classic  problem:  How  large  a  pres- 
sure is  exerted  upon  a  vertical  wall  by  a 
beam  leaning  against  it?  Leaving  this  in- 
terpretation entirely  out  of  consideration, 
is  pressure  the  force,  acting  upon  unit  area, 
or,  the  force  per  unit  area,  i.  e.,  a  force 
divided  by  an  area?  In  other  words:  Has 
pressure  the  dimensions  of  a  force  or  not? 
Both  definitions  are  doubtless  taught,  but 
if  we  assume  the  former  to  be  correct,  then 
in  our  formula 

F=zPA 

A  does  not  represent  an  area,  but  the  num- 
her  of  units  of  area  upon  which  the  force 
acts.  Of  course  I  assume  that  P  stands  for 
pressure. 

But  if  we  do  this,  we  get  into  trouble 
when  we  discuss  the  work  done  upon  or  by 
a  gas.     For  in  the  equation 

the  Y  would  no  longer  represent  a  volume, 
but  a  length.  In  fact,  as  soon  as  we  speak 
of  the  action  of  a  gas,  we  discard  the  force 
and  substitute  for  it  the  abstract  concept 
of  the  proportionality  factor  P  between 
force  and  area.  This  abstract  idea,  which 
most  of  us  call  pressure,  is  nevertheless  a 
real  physical  quantity. 

I  believe  the  greatest  difficulty  to  the 
beginner  in  physics  arises  at  the  very 
moment  when  he  is  confronted  with  such 
an  abstract  physical  quantity,  e.  g.,  ac- 
celeration. He  feels  suddenly  the  solid 
ground  slipping  away  from  under  his  feet 
and  regains  confidence  only  after  he  has 
manipulated  this  quantity  again  and  again 
in  the  solution  of  problems  So  it  is  with 
pressure;  we  can  not  blame  the  student  for 
trying  to  hold  on  to  his  old  friend,  the 
force,  as  long  as  he  possibly  can. 

Clifford  says:  '*When  that  which  we  do 
not  know  how  to  deal  with  is  described  as 
made  up  of  things  we  do  know  how  to 
deal  with,  we  have  that  sense  of  increased 
power  which   is  the  basis  of  all  higher 
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pleasures."  We  should  keep  this  always 
in  mind  in  the  presentation  of  our  subject, 
but  should  not  go  so  far  in  our  wish  to 
arouse  this  higher  pleasure  in  the  student 
as  to  make  incorrect  statements  as  the  one 
that  the  pressure  coeflScient  P  is  a  force, 
and  the  other  quantity  A  in  our  first  equa- 
tion an  area.  Let  us  be  consistent  and  use 
the  term  *' pressure"  only  for  one  physical 
quantity,  and  not  for  two  or  even  three. 
In  modem  education  we  find  too  much  a 
tendency  to  introduce  kindergarten  meth- 
ods in  the  high  schools;  keep  them  out  of 
the  college. 

h.  In  surf  ace-tension  phenomena  we  have 
a  very  similar  case,  since  the  force  is  ex- 
pressed here  by  the  equation 

The  capillary  constant  T  is  usually 
called  '  *  surface  tension, ' '  but  we  may  read 
in  the  same  book  which  gives  this  defini- 
tion, that  the  weight  of  a  liquid  is  balanced 
by  the  surface  tension.  The  latter  state- 
ment, though  consistent  with  ordinary 
usage,  does  not  agree  with  the  former 
definition.  All  the  preceding  arguments 
in  favor  of  accuracy  and  uniformity  in  our 
teaching  apply  in  this  case. 

It  is  true,  it  is  a  hard  task  to  teach  stu- 
dents a  new  meaning  of  a  word  which  they 
have  been  in  the  habit  of  using  in  a  differ- 
ent, or  at  least  in  a  much  broader  sense. 
But  are  we  not  successful  in  making  them 
distinguish  between  mass  and  weight, 
though  the  same  difficulty  arises  in  this 
ease?  It  is  well  known  that  the  impor- 
tance of  the  law  of  conservation  of  energy 
was  not  fully  appreciated,  until  the  new 
term  ** energy"  with  its  definite  present 
physical  meaning  was  introduced  and  we 
stopped  talking  about  the  conservation  of 
force. 

c.  In  the  chapter  on  Heat  we  find  sev- 
eral inconsistencies.  Every  physicist 
knows  perfectly  well  that  the  term  **  ab- 


solute temperature"  refers  to  temperature 
measured  on  the  thermodynamic  scale. 
Nevertheless,  we  call  the  zero  of  the  con- 
stant volume  hydrogen  thermometer  the 
absolute  zero  and  we  call  temperatures, 
measured  from  this  point  and  by  this 
thermometer,  absolute  temperatures.  We 
even  refer  to  any  gas  thermometer,  no  mat- 
ter whether  of  constant  volume  or  con- 
stant pressure,  in  defining  absolute  tem- 
perature. There  seems  to  be  no  other 
remedy  but  to  invent  a  new  name,  a  tempt- 
ing task  for  a  philologically  inclined  phys- 
icist. Do  not  let  us  make  light  of  our 
trouble  because  these  different  tempera- 
ture scales  agree  so  very  closely.  They 
are  different.  A  man  has  not  discovered 
the  north  pole  even  if  he  came  within  a 
few  miles  of  it. 

d.  Another  example  occurs  in  the  com- 
mon expression  of  quantity  of  heat  as 

The  factor  c  is  usually  called  ''specific 
heat."  It  is  really  the  ''heat  capacity  of 
the  substance"  in  question  and  is  taken  as 
unity  for  water  under  standard  conditions. 
But  it  is  not  a  pure  number.  It  has  defi- 
nite dimensions,  while  "specific  heat,"  de- 
fined as  the  ratio  of  the  heat  capacity  of 
the  substance  to  that  of  water,  is  a  pure 
number;  in  other  words,  the  relation  be- 
tween these  two  thermal  quantities  is  ex- 
actly similar  to  that  between  density  and 
specific  gravity.  We  distinguish  very 
carefully  between  the  latter  two,  even 
where  the  numerical  value  would  be  the 
same. 

This  numerical  equality  has  done  more 
than  anything  else  to  befog  our  minds 
about  the  true  nature  of  a  physical  quan- 
tity. Next  in  importance  comes  our  in- 
heritance of  terms  from  old,  long  dis- 
carded theories.  Think  of  such  terms  as 
"specific  heat"  which  is  not  heat  at  all, 
or    "electromotive    force"    which    is    no 
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force.  A  discussion  of  aU  misfitting  names 
would,  however,  lead  us  too  far  from  the 
subject  under  consideration. 

e.  Though  I  do  not  wish  to  tire  you  by 
an  enumeration  of  all  examples  of  incon- 
sistency in  our  teaching,  I  can  not  pass  by 
in  silence  a  case  where  our  lack  of  accu- 
racy introduces  the  most  serious  difficulties. 
It  is  the  indiscriminate  use  of  '*  lines  of 
force,*'  not  alone  for  *' lines  of  intensity,'' 
but  also  for  ** lines  of  induction."  These 
two  are  very  different  things,  as  well  in 
electrostatics  as  in  magnetism,  and  neither 
the  intensity  nor  induction  is  a  force. 

Let  us  consider  a  magnet  and  the  field 
surrounding  it.  According  to  the  old 
theory  of  action  at  a  distance  there  is  no 
magnetic  disturbance  anywhere  in  the 
space  about  the  magnet,  until  we  intro- 
duce a  magnetic  pole.  Then,  it  is  true,  we 
have  a  force  between  magnet  and  pole. 
But  this  theory  has  long  been  overthrown. 
We  know  now  that  at  every  point  of  a 
magnetic  field  there  exists  a  certain  dis- 
turbance, call  it  a  stress,  if  you  please, 
whose  magnitude  and  direction  are  given  by 
the  intensity  of  the  field  at  that  point. 
Moreover,  the  intensity  of  the  magnetic 
field  has  nothing  to  do  with  a  force,  except 
that  we  may  measure  it  by  the  force  acting 
on  pole  strength  m  according  to  the  equa- 
tion, defining  intensity  H 

It  is  usually  stated  that  the  lines  of  force 
show  the  direction  of  the  intensity,  and 
their  number  through  unit  area,  drawn  at 
right  angles  to  the  direction,  represents 
the  magnitude  of  the  intensity. 

The  use  of  a  misleading  name  is  not  my 
main  objection.  The  trouble  begins  at  this 
point.  After  having  used  lines  of  force  as 
synonymous  with  lines  of  intensity,  it  is 
serenely  asserted  that  the  cutting  of  lines 
of  force  produces  an  induced  electromotive 
force  in  a  conductor.    You  know  that  the 


magnitude  of  this  electromotive  force  does 
not  depend  upon  the  intensity,  but  upon 
the  rate  with  which  the  lines  of  induction 
are  cut. 

Only  very  few  text-books  give  the  cor- 
rect expression  for  the  induced  electromo- 
tive force  as 

E  =  Blv, 

To  write  H  instead  of  J?  in  this  formula  is 
radically  wrong.  The  numerical  value  of 
E  will  be  correct,  provided  the  medium  is 
air.  The  dimensional  formulae  for  the 
left  and  right  hand  sides  of  the  equation 
balance  only  if  we  use  B,  Every  experi- 
ment in  electromagnetic  induction  is  an 
example  of  the  correctness  of  this  state- 
ment. We  all' teach  that  the  intensity  of 
the  field  is  analogous  to  a  stress,  the  induc- 
tion to  a  strain  in  an  elastic  medium,  both 
being  connected  by  the  equation 

B=iJLa. 

No  one  would  tolerate  such  a  confusion  of 
stress  and  strain  in  mechanics. 

The  historical  development  of  lines  of 
force  is  very  interesting  and  explains  to  a 
certain  extent  the  origin  of  our  troubles. 
Faraday  introduced  the  lines  of  force, 
but  not  in  the  sense  of  lines  of  intensity. 
Many  quotations  from  his  writings  might 
be  given,  all  showing  that  he  meant  by 
lines  of  force  what  I  have  called  lines  of 
induction.    For  example  he  says:* 

I  have  not  referred  in  the  foregoing  considera- 
tions to  the  view  I  have  recently  supported  by 
experimental  evidence  that  the  lines  of  force,  con- 
sidered simply  as  representants  of  the  magnetic 
power,  are  closed  curves,  passing  in  one  part  of 
their  course  through  the  magnet  and  in  the  other 
part  through  the  space  about  it.  These  linee  are 
identical  in  their  nature,  qualitiea  and  amount, 
both  toithin  the  magnet  and  without. 

It  is  true,  Faraday  also  speaks  of  lines 
in  connection  with  field  intensity,  but  here 
he  uses  various  terms.     Thus  he  writes:" 

*  Faraday,  "Researches,"  Vol.  III.,  p.  417. 
•"Researches,"  Vol.  I.,  p.  411. 
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I  hETe  used  the  phrases  lines  of  inductive  force 
and  curved  lines  of  force  in  a  general  sense  only, 
jnst  as  we  speak  of  lines  of  magnetic  force. 

He  does  not  represent  field  intensity  by 
linea 

Maxwell,  however,  changed  the  meaning 
by  calling  Faraday's  lines  of  force  lines 
of  induction  and  using  the  term  lines  of 
force  for  lines  of  intensity  only. 

And  we  ?  We  use  the  words  sometimes  in 
Faraday's  sense,  sometimes  in  Maxwell's 
sense.  We  introduce  them  when  speaking 
of  field  intensity  and  later  on  make  the 
glaring  mistake  of  asserting  that  the  in- 
duced electromotive  force  is  measured  by 
the  cutting  of  lines  of  force.  The  Ameri- 
can Institute  of  Electrical  Engineers  has 
prq)osed  to  call  the  unit  of  magnetic  in- 
tensity the  ** gauss";  it  seems  to  be  a  gen- 
eral understanding,  judging  from  papers 
appearing  on  magnetic  subjects,  that  it  is 
aLso  the  unit  of  induction.  Personally  I 
prefer  to  discard  the  troublesome  term  al- 
together, but  it  may  be  that  it  has  become 
so  familiar  to  the  scientist  and  is  so  gen- 
eraUy  used  in  engineering  practise,  though 
usually  there  in  the  meaning  of  lines  of 
induction,  that  it  is  too  late  to  abolish  it 
altogether.  If  we  must  keep  the  lines 
of  force  in  our  text-books,  let  us  use  them 
in  one  sense  only.  We  should  certainly 
stop  confusing  our  students  about  the  real 
nature  of  these  two  totally  different  quan- 
tities.* 

I  hope  to  have  proven  that  we  lack  in 
the  presentation  of  several  topics  that  ac- 
curacy of  expression  of  which  in  general 
the  physicist  can  be  justly  so  proud,  and 
that  greater  xmif ormity  in  the  use  of  cer- 
tain terms  is  very  desirable.  Our  ideas  as 
to  the  fitness  of  proposed  names  for  the 
quantities  in  question  as  well  as  to  the 
ehoice  of  definitions,  may  be  widely  differ- 
ent.    Your  speaker  clearly  realizes  that 

'See  also  a  paper  by  Professor  Patterson, 
•*  Michigan  Technic,"  20,  No.  2,  p.  36,  1907. 


there  is  ample  room  for  discussion  and  that 
the  sporadic  attempt  of  a  single  scientist 
to  correct  the  apparent  faults  in  our  teach- 
ing can  not  better  the  conditions  appreci- 
ably. 

Reforms  of  a  lasting  nature  can  be  ac- 
complished and  the  desired  result  reached 
in  shortest  time,  only,  if  definite  proposi- 
tions be  made  by  a  committee  consisting  of 
a  number  of  representative  physicists. 
With  their  influence  behind  a  reform 
movement  of  this  kind  we  shall  soon  reach 
practical  unanimity. 

In  conclusion,  let  me  assure  you  from 
my  own  experience  that  it  is  not  an  ex- 
tremely difficult  matter  to  teach  the  stu- 
dent to  make  these  fine  distinctions  between 
different  physical  quantities.  It  is  true,  it 
requires  some  deep  and  accurate  thinking; 
but  the  result  has  always  been  that  in  the 
end  the  subject  has  become  clearer  to  the 
student  and,  as  I  have  been  assured,  even 
more  interesting. 

K.  E.  GUTHB 


THE   EVOLUTION    OF   INTELLIGENCE    AND 

ITS  ORGANS^ 

We  recognize  two  very  distinct  types  of 
physiological  functions:  (1)  activities  con- 
cerned with  the  inner  working  of  the  bodily 
mechanism— nutrition,  internal  regulation, 
etc.— and  called  vegetative  or  visceral  func- 
tions; (2)  activities  concerned  with  the 
adjustments  of  the  body  to  outside,  or 
environmental  infiuences.  These  we  call 
somatic  functions. 

These  reaction  types  are,  of  course,  al- 
ways intimately  related  and  interdepend- 
ent; nevertheless,  as  we  ascend  the  scale 
of  animal  life  the  history  of  the  evolution 
of  both  structure  and  function  shows  a 
progressive  elaboration  of  each  of  these 

^Address  of  the  vice-president  and  chairman  of 
Section  F — ^Zoology.  American  Association  for 
the  Advancement  of  Science,  Boston,  1909. 
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two  functional  systems  and  differentiation 
from  the  other,  so  that  in  higher  verte- 
brates the  distinction  between  them  may  be 
said  to  be  fundamental  both  to  anatomy 
and  to  physiology. 

As  children  we  probably  considered  the 
chief  distinction  between  plants  and  ani- 
mals to  be  the  ability  of  the  latter  to  move 
freely  about ;  but  one  of  the  first  lessons  in 
our  elementary  biology  was  the  correction 
of  this  notion  by  the  study  of  sedentary 
animals  and  locomotor  plants.  Neverthe- 
less, I  fancy  that  in  the  broad  view  the 
childish  idea  has  the  root  of  the  matter  in  it. 
The  plants  and  sedentary  animals  may 
have  their  vegetative  functions  of  internal 
adjustment  never  so  highly  specialized  and 
yet  remain  relatively  low  in  the  biological 
scale  because  their  relations  with  the  en- 
vironment are  necessarily  limited  to  the 
small  circle  within  which  they  first  take 
root,  whereas  the  power  of  locomotion  car- 
ries with  it,  at  least  potentially,  the  ability 
to  choose  between  many  more  environ- 
mental factors.  It  is  only  the  free-moving 
animals  that  have  anything  to  gain  by  look- 
ing ahead  in  the  world,  and  here  only  do 
we  find  well-developed  distance  receptors, 
i.  e.,  sense  organs  adapted  to  receive  im- 
pressions from  objects  remote  from  contact 
with  the  body.  And  the  distance  receptors, 
as  we  shall  see,  have  dominated  and  set  the 
direction  of  the  evolution  of  the  nervous 
system  in  vertebrates. 

Thus  arose  the  animal  head,  with  its 
three  important  functions  of  feeding, 
breathing  and  the  recognition  of  mates  and 
enemies.  Parker  has  recently  reviewed* 
in  an  illuminating  way  the  earlier  stages 
in  the  differentiation  of  the  nervous  sys- 
tem and  I  shall  not  attempt  to  go  over  this 
ground  again,  but  will  take  a  bilaterally 
symmetrical  segmented  animal  with  a  dif- 
ferentiated head  end  as  the  point  of  de- 

*  Parker,  G.  H.,  Popular  Science  Monthly,  1909. 


parture  in  an  examination  of  the  phylogen- 
etic  history  of  behavior  types. 

On  anatomical  and  zoological  grounds 
zoologists  are  in  the  habit  of  subdividing 
the  animal  kingdom  in  the  way  roughly 
suggested  by  the  accompanying  scheme. 
Most  of  the  important  groups  are  naturally 
arranged  in  two  great  phyla  which  have 
apparently  been  quite  distinct  as  far  down 
as  the  flat  worms.  One  of  these,  which  we 
may  call  the  articulate  phylum,  includes 
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the  segmented  worms,  crustaceans,  spiders 
and  insects;  the  other  phylum,  after  pass- 
ing through  a  series  of  obscure  invertebrate 
stages,  largely  at  the  present  time  extinct, 
culminates  in  the  true  vertebrates.     It  may 
be  termed  briefly  the  vertebrate  phylum, 
and  all  of  its  members,  from  the  lowest  to 
the  highest,  are  sharply  distinguished  from 
those  of  the  articulate  phylum  by  several 
characteristics,  among  which  is  the  devel- 
opment of  mesodermal  gut  pouches.      All 
forms  above  the  Enteropneusta  have  giU 
clefts,   either  embryonic  or  adult,   which 
likewise  develop  as  gut  pouches  and  a  dor- 
sal tubular  nervous  system,  which  is  de- 
rived from  the  mid-dorsal  ectoderm  and  is 
separated  from  the  gut  by  a  supporting 
notochord.     The  articulates,  on  the  other 


jAiniABT  7,  1910] 


SCIENCE 


hand,  have  a  ladder-like  nervous  system 
ventrally  of  the  gut  and  of  totally  different 
origin. 

These  are  illustrations  of  the  nature  of 
the  data  on  the  basis  of  which  zoologists 
are  in  quite  general  agreement  in  recog- 
nizing the  wide  divergence  of  these  two 
great  phyla  of  metazoa. 

Now,  students  of  animal  behavior  have 
recognized  also  two  fundamental  behavior 
types  among  the  higher  animals.  This  is 
clearly  stated  by  Yerkes  when  he  points 
onf  that  the  animal  kingdom  presents  di- 
vergent lines  in  the  development  of  action 
types. 

Certain  animals  are  markedly  plastic  or  volun- 
tary in  their  behavior,  others  are  as  markedly 
fixed  or  instinctive.  In  the  primates  plasticity 
has  reached  its  highest  known  stage  of  develop- 
ment; in  the  insects  fixity  has  triumphed,  in- 
itinctive  action  is  predominant.  The  ant  has 
apparently  sacrificed  adaptability  to  the  develop- 
ment of  ability  to  react  quickly,  accurately  and 
miiformly  in  a  certain  way.  Roughly,  animals 
might  be  separated  into  two  classes:  those  which 
tie  in  high  degree  capable  of  immediate  adapta- 
tion to  their  conditions,  and  those  which  are 
apparently  automatic  since  they  depend  upon 
instinctive  tendencies  to  action  instead  of  upon 
rapid  adaptation. « 

If  time  permitted  us  to  develop  this  con- 
ception, many  striking  illustrations  might 
be  cited  of  the  predominance  of  now  one, 
now  the  other^  of  these  action  types  in 
different  animals.  The  most  striking  f ea* 
tore  of  such  an  examination  is  the  dis- 
covery that,  while  the  generalized  members 
of  both  of  the  zoologists'  phyla  exhibit  an 
extreme  development  of  neither  action 
type,  those  forms  which  are  structurally 
highly  specialized  generally  have  one  or 
the  other  action  type  also  highly  devel- 
oped; and  in  these  cases  an  arrangement 
of  animals  according  to  their  type  of  be- 
havior follows  closely  the  diphyletic  ar- 

*  Journal  of  ComparcUive  Neurology  and  Pay- 
choloinf.  Vol.  15,  1905,  p.  137. 


rangement  previously  elaborated  on  purely 
structural  grounds.  The  anatomical  basis 
of  this  harmony  is  readily  apparent  when 
the  nervous  systems  of  the  two  phyla  are 
compared. 

The  central  nervous  system  of  the  articu- 
lates is  fundamentally  a  segmented  ladder- 
like chain  of  nerve  tissue  with  special  gan- 
glionic enlargements  in  the  head  related  to 
the  leading  sense  organs.  It  is  dominated 
by  the  general  body  metamerism  and  the 
segmental  reflex  arcs  are  kept  relatively 
distinct  by  the  anatomical  configuration. 
Some  of  the  compound  and  chain  reflexes 
are  very  complex ;  yet  they  tend  to  follow 
the  appropriate  stimuli  with  a  mechanical 
precision  which  is  simply  an  expression  of 
the  accurate  working  of  a  pre-formed 
mechanism.  Since  this  is  an  inherited 
mechanism,  all  members  of  the  species 
exhibit  similar  reactions  and  these  do  not 
require  experience  for  their  performance. 
This  is  instinct. 

On  the  other  hand,  the  vertebrate  nerv- 
ous system  is  fundamentally  an  epithelial 
tube,  only  imperfectly  segmented,  which 
contains  not  only  direct  reflex  mechanisms 
of  the  articulate  type,  but  also  a  massive 

continuous  column  of  nerve  cells  and  con- 
necting fibers,  the  reticular  formation, 
which  is  a  diffuse  correlation  center  related 
to  all  of  the  reflex  arcs.  In  the  head  there 
are  special  enlargements  derived  from  this 
(incompletely)  segmented  reticular  forma- 
tion, which  make  up  the  greater  part  of 
the  brain  in  a  higher  vertebrate.  These  are 
the  special  correlation  centers  or  the  supra- 
segmental  apparatuses  of  Adolf  Meyer's 
terminology. 

The  entire  vertebrate  plan  of  nervous 
system  is  totally  different  from  that  of  any 
member  of  the  articulate  series  and,  while 
adapted  to  perform  stereotyped  reflexes 
and  instinctive  modes  of  behavior,  is  also 
capable  of  wholly  different  types  of  reac- 
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tion  based  on  the  functional  plasticity  of 
the  reticular  formation  and  its  derivatives. 
There  is,  of  course,  some  measure  of  plas- 
ticity in  the  behavior  of  arthropods,  e.  g., 
some  ability  to  learn  by  experience,  and 
they  possess  some  tissue  corresponding  to 
the  reticular  formation;  but  in  the  broad 
view  the  distinctions  just  drawn  are  char- 
acteristic of  the  two  phyla. 

Without  going  into  further  detail,  we 
may,  then,  generalize  that  the  higher  in- 
sects mark  the  culmination  of  the  stereo- 
typed or  instinctive  type  of  behavior,  while 
the  primates  represent  the  culmination  of 
the  plastic,  docile  or  rational  type,  and  that 
the  structural  basis  of  this  plasticity  of  the 
vertebrates  is  found  in  the  relation  of  the 
reticular  formation  of  their  nervous  sys- 
tems to  the  other  elements  of  the  neural 
tube  and  especially  in  the  suprasegmental 
correlation  centers  derived  therefrom.  The 
lower  vertebrates  are  far  inferior  to  the 
higher  insects  in  many  respects— often  per- 
haps in  the  very  ability  to  profit  by  experi- 
ence of  which  we  have  been  speaking;  but 
their  physical  organization  is  such  as  to 
favor  future  differentiation  in  this  direc- 
tion, while  that  of  the  insects  is  such  as  to 
forbid  it.  Thus  it  appears  probable  that 
the  dominance  of  the  vertebrate  type  was 
foreshadowed  far  back  among  the  ancestral 
crawling  things  in  which  no  truly  verte- 
brate character  was  manifest,  foreshadowed 
merely  by  a  structural  type  with  different 
latent  potencies. 

The  arthropod  type  of  organization  and 
action  system  is  rigidly  stereotyped  in  the 
race  as  well  as  in  the  individual;  t.  e.,  it 
tends  to  be  transmitted  without  modifica- 
tion from  generation  to  generation.  Its 
pattern  can  be  changed  only  by  natural 
selection  or  some  other  agency  which  can 
act  through  heredity.  The  more  plastic 
vertebrate  type  is  not  fixed  completely  at 
birth  by  heredity,  but  its  precise  form  is 


more  largely  acquired  as  individual  experi- 
ence  advances.  As  intelligence  plays  a 
progressively  greater  part  in  the  behavior, 
infancy  will  be  prolonged  to  afford  the 
necessary  opportunity  for  the  plastic  nerv- 
ous system  to  be  shaped  in  adaptation  to 
the  individual  needs  of  the  animal.  The 
instruments  of  racial  progress  here  are  not 
merely  natural  selection  acting  through 
heredity,  but  also  docility,  social  hered- 
ity and  organic  selection,  acting  largely 
through  intelligent  adaptation. 

In  the  vertebrates  the  amount  of  pre- 
formed or  inborn  organization,  both  of 
structure  and  of  function,  is  in  general 
greater  than  in  arthropods;  but  there  is 
superposed  upon  this  rigidly  predeter- 
mined tissue  in  higher  vertebrates  the  un- 
specialized  embryonic  correlation  tissue, 
the  details  of  whose  organization  are  not 
laid  down  in  the  hereditary  pattern,  but 
are  individuaUy  acquired  during  develop- 
ment. The  ultimate  pattern  which  will  be 
assumed  by  this  plastic  tissue  is  largely 
shaped  by  the  exigencies  of  function  dur- 
ing the  period  of  its  immaturity  and  this 
in  turn  rests  upon  the  nature  of  the  en- 
vironmental factors.  In  short,  the  educa- 
tional period  is  limited  to  the  age  during 
which  the  epigenetic  tissue,  i.  e,,  the  corre- 
lation centers  whose  form  is  not  predeter- 
mined in  heredity,  retains  its  plasticity 
under  environmental  influence. 

Ultimately  even  the  cerebral  cortex  ma- 
tures and  loses  its  power  of  reacting  except 
in  fixed  modes.  Its  unspecialized  tissue 
—originally  a  diffuse  and  equipotential 
nervous  meshwork — becomes  differentiated 
along  definite  lines  and  the  fundamental 
pattern  becomes  more  or  less  rigid.  The 
docile  period  is  past  and,  though  the  man 
may  continue  to  improve  in  the  technique 
of  his  performance,  he  can  no  longer  do 
creative  work.  He  is  apt  to  say,  **The  dog 
is  too  old  to  learn  new  tricks."     Whether 
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this  process  occurs  at  the  age  of  twenty  or 
eighty  years,  it  is  the  beginning  of  senility. 
And,  alas,  that  this  coagulation  of  the 
mental  powers  often  takes  place  so  early! 
Many  a  boy's  brains  are  curdled  and 
squeezed  into  traditional  artificial  molds  be- 
fore he  leaves  the  grades  at  school.  His 
education  is  complete  and  senile  sclerosis  of 
the  mind  has  begun  by  the  time  he  has 
learned  his  trade.  For  how  many  such 
disasters  our  brick-yard  methods  in  the 
public  schools  are  responsible  is  a  question 
of  lively  interest. 

We  who  seek  to  enter  into  the  kingdom 
of  knowledge  and  to  continue  to  advance 
therein  must  not  only  become  as  little  chil- 
dren, but  we  must  learn  to  continue  so. 
The  problem  of  scientific  pedagogy,  then, 
is  essentially  this :  to  prolong  the  plasticity 
of  childhood,  or  otherwise  expressed,  to 
reduce  the  interval  between  the  first  child- 
hood and  the  second  childhood  to  as  small 
dimensions  as  possible. 

The  docile  or  educational  period  of  a 
mammal  is  largely  devoted  to  the  progres- 
sive mechanization  of  the  in-born  plastic 
tissue  of  the  higher  correlation  centers,  i.  e., 
to  habit  formation,  or  otherwise  expressed 
to  the  elaboration  of  acquired  automatisms 
and  reflexes  of  the  type  commonly  referred 
to  as  lapsed  intelligence.  Much  confusion 
has  arisen  from  the  failure  to  distinguish 
these  individually  acquired  automatisms 
from  those  performed  in  the  hereditary 
pattern,  i.  6.,  lapsed  intelligence  from  true 
instinct. 

Now  to  return  from  this  digression,  let 
us  consider  some  data  bearing  on  the  phy- 
logeny  of  the  nervous  functions  in  verte- 
brates.  We  have  commented  upon  the  fact 
that  the  tubular  form  of  the  vertebrate 
nervous  system  presents  mechanical  advan- 
tages over  the  ladder-like  form  of  the  ar- 
ticulates for  the  development  of  correlation 
tissue  and  that  the  parent  tyx>e  of  this 


tissue  is  found  in  the  central  gray  and 
reticular  formation  which  borders  the  gray 
matter  in  the  spinal  cord. 

The  nervous  mechanism  of  the  remark- 
able adaptiveness,  the  apparent  purposeful- 
ness,  of  the  spinal  cord  reflexes  has  been 
lucidly  explained  by.  Sherrington  in  his 
Silliman  lectures,  where  he  shows  that  one 
of  the  chief  functions  of  the  correlation 
cells  of  the  gray  matter  (cells  of  the  retic- 
ular formation  type)  is  the  elaboration  of 
a  single  flnal  common  path  adapted  to 
serve,  as  occasion  may  require,  a  large  and 
variable  number  of  receptors  and  aflEerent 
paths.  Although  this  apparatus  reacts 
largely  in  a  fixed  and  invariable  mode  de- 
pending on  the  internal  connections  of  the 
neurones  of  which  it  is  composed,  never- 
theless it  possesses  a  certain  amount  of 
flexibility  growing  out  of  a  variable  internal 
resistance  at  the  synapses,  or  points  of 
physiological  union  of  one  nerve  cell  with 
another,  a^d  particularly  the  modification 
of  this  resistance  by  practise  or  habit. 
This  modifiability  is  not  per  se  evidence  of 
an3rthing  psychic ;  for  we  find  it  in  unicel- 
lular animals  and  plants  with  no  nervous 
system  and  even  in  many  dead  mechan- 
isms; yet  this  feature  is  the  point  of  de- 
parture for  those  higher  types  of  correla- 
tion centers  which  serve  as  the  organs  of 
mind  par  excellence. 

In  the  head  end  of  the  neural  tube  there 
is  an  obvious  tendency  for  the  peripheral 
nerves  serving  a  single  function  to  con- 
verge just  before  or  just  after  they  enter 
the  brain  so  as  to  reach  a  single  primary 
center.  This  concentration  of  functional 
systems  is  obviously  advantageous  in  facil- 
itating the  distribution  of  aflferent  impulses 
to  their  proper  motor  organs,  especially 
the  total  reactions  so  characteristic  of  ver- 
tebrate life  as  distinguished  from  the  seg- 
mental reflexes  characteristic  of  worms  and 
insects.    The  enlargement  of  these  primary 
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sensory  centers,  which  sometimes  attain  to 
enormous  size,  does  not  imply  any  more 
highly  developed  psychic  powers  than 
those  of  allied  species  with  smaller  brains; 
but  rather  a  higher  elaboration  of  certain 
reflex  activities  only. 

The  same  is  in  large  measure  true  of  cer- 
tain suprasegmental  or  secondary  correla- 
tion centers.  Thus,  each  one  of  the  organs 
of  higher  sense  discharges  its  afferent  im- 
pulses into  a  massive  primary  receptive 
center  and  this  in  turn  transmits  it  to  cor- 
relation centers  of  the  second,  third  and 
higher  orders,  where  these  nerve  impulses 
are  brought  into  relation  with  those  from 
other  sense  organs  and  with  the  appropri- 
ate efferent  pathways  to  the  muscles  or 
other  organs  of  response.  The  correlation 
centers  of  this  sort,  which  make  up  a  large 
part  of  the  thalamus  and  midbrain,  are 
derivatives  of  the  f ormatio  reticularis  tis- 
sue and  are  functionally  of  the  same  type. 
They  permit  of  wonderfully  complex  dis- 
criminative reactions  and  are  more  readily 
modifiable  by  experience  than  are  those 
of  the  spinal  cord  and  medulla  oblongata. 

There  is  another  type  of  highly  devel- 
oped correlation  center  whose  psychic 
value  is  still  less  than  the  sensori-motor 
stations  of  which  we  have  just  been  speak- 
ing. I  refer  to  the  central  mechanism  of 
what  Sherrington  calls  the  proprioceptive 
system.*  Of  this  the  cerebellum  is  the 
most  important  example.  The  chief  func- 
tion of  this  system  being  the  coordination 
and  regulation  of  the  skeletal  musculature 
and  other  organs  of  somatic  response  (as 
distinguished  from  the  interoceptive  or 
visceral  effectors),  it  is  naturally  purely 
reflex  and  its  function  is  disturbed  rather 
than  facilitated  by  voluntary  interference. 

The  correlation  centers  of  the  cerebral 

^On  the  relation  of  this  system  to  the  extero- 
ceptive, see  my  article  on  the  "  Morphological 
Subdivision  of  the  Brain,"  Journal  of  Comparatwe 
Neurology  and  Psychology,  Vol.  18,  1908,  p.  395. 


hemispheres  occupy  a  unique  position. 
Their  interpretation  is  possible  only  in  the 
light  of  their  origin  in  the  lower  groups  of 
vertebrates.  Numberless  researches  by 
our  most  able  tinatomists  and  physiolo- 
gists have  accumulated  a  vast  wealth  of 
data  on  this  subject,  which  have,  however, 
stubbornly  resisted  correlation  and  inter- 
pretation. Our  debt  to  the  generalizations 
and  luminous  terminology  of  Sherrington 
appears  on  almost  every  page  of  this  ad- 
dress. Let  us  begin  our  inquiry  into  the 
origin  of  cortical  function  with  an  exami- 
nation of  a  typical  feeding  reaction. 

The  primitive  feeding  reactions  are  very 
simple  reflexes,  but  even  in  the  lowest  ani- 
mals they  are  easily  modifiable,  as  Jennings 
has  shown  for  protozoa  and  Parker  for  sea 
anemones.  Predaceous  species  among  the 
lowly  vertebrates  commonly  hesitate  long 
before  they  strike,  but  once  the  action  is 
initiated  it  follows  to  completion  in  a  very 
precise  and  invariable  fashion.  The  pike 
or  the  frog  will  watch  the  moving  prey 
long  before  the  forward  leap  is  made  to 
seize  it ;  but  when  once  taken  it  will  gener- 
ally be  swallowed  at  once  whether  it  be  a 
living  fly  or  an  artificial  one. 

Sherrington  in  discussing  this  reaction 
divides  it  into  an  anticipatory  phase — 
fixation,  coordination  of  somatic  move- 
ment for  the  leap  and  seizure— and  a 
consummatory  reaction  of  mastication, 
swallowing,  etc.  It  is  the  latter  alone 
which  gives  satisfaction  and  in  the  interval 
which  elapses  between  the  beginning  of  the 
anticipatory  reaction  and  the  consumma- 
tory reaction  we  shall  find  the  key  to  the 
problem  of  cortical  function. 

The  whole  feeding  reaction  in  the  lowest 
animals  is  so  far  as  we  can  judge  a  blind 
reflex;  the  consummatory  phase  is  largely 
so  even  in  the  highest  animals,  for  once  a 
morsel  is  in  the  mouth  the  processes  of 
mastication  and  deglutition  go  on  quite 
automatically. 
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With  the  anticipatory  phase,  however, 
the  case  is  quite  different.  The  more  com- 
plex the  feeding  act  becomes,  the  more 
prolonged  and  difBcult  is  this  phase  of  the 
process.  In  the  case  of  carnivorous  verte- 
brates the  prey  must  be  recognized  at  a 
distance  and  carefully  stalked  and  at- 
tacked from  the  most  advantageous  side, 
and  all  of  these  details  will  vary  with 
each  trial.  No  combination  of  simple  re- 
flex arcs  can  be  laid  down  in  advance 
within  the  nervous  system  which  will  be 
adequate  to  meet  the  infinite  variations  of 
these  problems. 

We  may  hypothecate  the  course  of  the 
evolution  of  this  reaction  as  follows:  In 
the  lower  animals,  as  in  the  spinal  cords  of 
the  higher  ones,  the  whole  f  ormatio  reticu- 
laris, or  correlation  tissue,  is  relatively  un- 
^ecialized  and  receives  all  kinds  of  affer- 
ent impulses  from  the  primary  sensory 
centers;  these  in  turn  it  delivers  over  to  the 
final  common  efferent  pathways.  There  is 
thus  a  constant  collateral  avenue  of  nerv- 
ous discharge  through  the  reticular  for- 
mation parallel  with  that  in  the  primary 
reflex  arcs  and  reinforcing,  inhibiting  or 
otherwise  modifying  these  primary  simple 
reflexes. 

The  character  of  the  efferent  discharge 
from  this  reticular  formation  wiU  depend 
upon  the  sources  and  strength  of  the  affer- 
ent impulses,  the  fluctuating  internal  re- 
sistance of  the  chains  of  neurones  of  which 
it  IS  composed  and  other  variable  factors, 
some  of  which,  like  the  resistance  at  the 
neurone  thresholds,  may  be  modified,  as 
already  pointed  out,  by  repetition  of  func- 
tion (habit  formation). 

The  suprasegmental  correlation  centers 
present  essentially  the  same  dynamic  as- 
pect, but  with  the  afferent  pathways  more 
aharply  defined  and  limited  and  the  whole 
more  perfectly  adapted  to  effect  definite 
types  of  more  complex  correlation.    Thus, 


the  thalamus  becomes  a  great  center  for 
the  correlation  of  somatic  reflexes  and  the 
hypothalamus  for  visceral  and  olfactory 
reflexes.  Accordingly,  all  of  the  lower 
primary  correlation  centers  send  strong 
secondary  tracts  upward  into  the  dien- 
cephalon. 

Now  to  return  to  the  feeding  activities, 
so  far  as  these  are  contact  reactions,  such 
as  nosing  about  in  the  mud  for  food,  the 
interval  between  the  anticipatory  and  con- 
summatory  phases  is  not  necessarily  long 
and  a  very  simple  reflex  mechanism  is 
adequate  to  distinguish  between  food  and 
other  objects. 

But  in  the  more  complex  cases  the  inter- 
val between  the  anticipatory  and  consum- 
matory  phases  is  occupied  by  the  discharge 
into  the  higher  correlation  centers  of  a 
series  of  momentarily  changing  stimuli 
from  the  distance  receptors,  and  the  later 
acts  of  this  phase  will  be  the  resultants  of 
all  of  these  influences  plus  the  effects  in  the 
centers  themselves  of  vestiges  of  similar 
reactions  in  the  past.  The  whole  system 
is  in  a  state  of  neural  tension  which  varies 
constantly  as  new  impulses  from  the  per- 
iphery reverberate  through  its  substance. 
The  high  neural  resistance  of  this  complex 
tissue  raises  the  threshold  of  discharge 
from  it  so  that  a  certain  summation  of 
stimuli  takes  place  before  the  tension  is  re- 
lieved by  a  discharge  of  the  neural  energy 
into  the  lower  mechanism  of  the  consum- 
matory  reaction,  which  is  already  so  ad- 
justed as  to  perform  its  functions  when 
once  actuated  more  or  less  mechanically 
and  therefore  without  the  development  of 
such  internal  resistance  as  characterizes  the 
anticipatory  mechanism. 

In  the  storm  and  stress  of  this  interval 
just  preceding  the  consummatory  reaction 
the  higher  mental  faculties  are  born. 

The  stream  of  nervous  influences  pour- 
ing into  the  higher  correlation  centers  from 
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the  peripheral  sense  organs  contains  many 
elements  of  no  significance  to  the  immedi- 
ate capture  of  the  quarry.  These  stimuli 
the  animal  learns  to  ignore,  perhaps  in  the 
first  instance  unconsciously,  by  an  applica- 
tion of  the  biological  law  of  habit;  for 
those  reflex  arcs  which  have  adaptive  value 
in  this  particular  situation  wiU  lead  at 
once  to  the  desired  consummatory  reaction, 
leave  their  permanent  vestiges  in  the  nerv- 
ous system  and  so  be  more  easily  re- 
peated, while  the  irrelevant  stimuli  do  not 
lead  to  a  relief  of  the  tension,  come  to 
nothing  and  leave  no  such  vestiges.  Upon 
later  repetition  of  the  series,  the  adaptive 
stimuli  find  a  more  open  path  through  the 
nervous  system  than  the  non-adaptive,  and 
accordingly  they  from  the  start  tend  to  set 
the  direction  of  the  nervous  discharge 
through  the  correlation  centers,  and  dur- 
ing thia  process  the  sense  organs  are  re- 
flexly  adjusted  to  the  sources  of  these 
relevant  stimuli  to  the  exclusion  of  the  ir- 
relevant.   This  is  the  origin  of  attention. 

The  analysis  of  other  types  of  distance 
reactions,  such  as  avoidance  of  enemies, 
search  for  mates,  etc.,  would  show  for 
them  a  similar  significance  for  psycho- 
genesis.  The  important  point  is  that  these 
complex  forms  of  distance  reaction  de- 
mand for  their  highest  efficiency  greater 
flexibility  and  modifiability  of  response 
than  do  the  visceral  and  contact  reactions. 
Here  only  is  a  high  degree  of  intelligence 
necessary.  The  cortex  cerebri  dominates 
cerebral  architecture  only  in  mammals 
where  complex  anticipatory  reactions  dom- 
inate the  behavior,  and  foresight,  literal 
and  figurative,  plays  the  leading  role. 

The  cerebral  cortex  is  a  correlation  cen- 
ter of  a  higher  order,  i.  e.,  farther  re- 
moved from  the  primary  sensori-motor 
refiex  arcs,  than  those  of  the  brain  stem. 
It  is  not  different  in  kind  from  those  cen- 
ters,  but  only  in  the  extent  of  its  removal 


physiologically  from  the  primary  centers 
and  the  nature  and  complexity  of  the  as- 
sociational  connections  within  it.  In  the 
lower  vertebrates  the  steps  by  which  it  has 
been  gradually  lifted  above  the  lower  cor- 
relation centers  can  now  be  traced  with  a 
considerable  degree  of  precision.  Some  of 
this  evidence  will  be  reviewed  in  the  sym- 
posium on  comparative  neurology  to  be 
held  to-morrow  in  the  meeting  of  the 
Association  of  Anatomists.  We  have  time 
here  merely  to  state  in  brief  summary  a 
few  salient  features. 

"We  owe  to  the  genius  of  Edinger  the 
suggestion  that  the  earliest  stages  in  the 
origin  of  the  peculiarities  of  the  cerebral 
hemispheres  must  be  sought  in  a  study  of 
the  character  of  the  reflexes  connected 
with  the  nose  and  lips,  particularly  the 
feeding  reactions.  These  have  been  termed 
collectively  the  **oral  sense*'  (Edinger)  or 
^^ Schnuffelsinn''  (Kappers)  and  may  per- 
haps best  be  called  the  muzzle  reflexes. 

In  lower  vertebrates  the  sense  organs  of 
the  nose  are  probably  the  most  impor- 
tant receptors  in  the  muzzle  reflex  com- 
plex, and  these  are  distance  receptors  and 
not  contact  receptors.  Accordingly,  the 
cerebral  hemispheres  were  built  up  on  the 
basis  of  the  olfactory  correlation  centers, 
or  rhinencephalon.  In  fishes,  long  before 
we  find  a  true  cerebral  cortex,  ascending 
tracts  pass  from  the  visceral  sensory  cen- 
ters of  the  hypothalamus  (probably  mainly 
gustatory  in  function)  and  from  the  so- 
matic centers  of  the  thalamus  and  mid- 
brain (mainly  tactile  in  function)  to  enter 
the  large  forebrain  correlation  centers  re- 
lated to  the  olfactory  apparatus.  The  as- 
sociation of  these  sensory  elements  and 
their  return  motor  tracts  produces  the  so- 
called  corpus  striatum  of  fishes,  an  appa- 
ratus which  is  probably  largely  concerned 
with  refiexes  of  the  nose,  lips  and  mouth. 

In  Amphibia  important  optic  projection 


jAinrABT  7,  1010] 


SCIENCE 


15 


fibers  are  added,  passing  from  the  external 
geniculate  body  of  the  thalamus  to  the 
hemispheres,  and  also  acoustic  fibers  from 
the  inferior  coUiculus  of  the  midbrain. 
Though  there  is  no  true  cerebral  cortex 
here,  the  tissue  from  which  it  is  to  arise  in 
reptiles  can  be  definitely  identified  and 
this  tissue  is  in  the  frog  clearly  divided 
into  a  medial  part,  serving  primarily  the 
correlation  of  olfactory  and  visceral  re- 
flexes, and  a  lateral  part,  serving  primarily 
the  correlation  of  olfactory  and  somatic 
reflexes.  The  former  gives  rise  in  higher 
animals  to  the  hippocampus,  the  latter  to 
the  pyriform  lobe  (uncus),  while  the  rest 
of  the  cortex,  or  neopallium,  is  in  these 
animals  dififerentiated  dorsally  between 
these  two  masses  and  serves  chiefly  for  the 
correlation  of  non-olfactory  reactions. 

The  two  parts  of  the  pallium  which  we 
call  archipallium  and  neopallium  {%.  e., 
olfactory  and  non-olfactory  cortex)  are 
not  of  different  age,  as  the  names  imply. 
They  probably  both  arose  at  the  same  time 
to  serve  the  delicate  discriminative  reac- 
tions of  the  muzzle  reflexes.  Their  pre- 
cursors are  found  in  flshes  and  amphib- 
ians, where  their  cells  are  mingled  in  an 
undiflferentiated  tissue  which  has  been 
called  by  some  authors  the  epistriatum. 
They  finally  (in  reptiles)  become  separated 
and  within  each  division  in  mammals  sub- 
ordinate "areas"  with  more  or  less  char- 
acteristic connections  are  differentiated. 
The  incompleteness  of  this  differentiation 
is  responsible  for  much  of  the  controversy 
which  has  waged  regarding  the  presence 
and    significance    of    localizable    cortical 


No  cortical  area  can  properly  be  de- 
scribed as  the  exclusive  center  of  a  par- 
ticular function.  In  higher  mammals  it  is 
true  that  the  several  final  common  paths 
for  particular  effectors  leave  more  or  less 
dearly  defined  areas  of  cortex  and  that  the 


several  kinds  of  sensory  projection  fibers 
terminate  in  other  more  or  less  definite 
areas.  But  these  so-called  sensory  and 
motor  areas  are  in  no  proper  sense  centers 
for  the  performance  of  definite  functions. 
Such  a  ''center"  is  merely  a  nodal  point  in 
an  exceedingly  complex  system  of  cells 
and  fibers  which  must  act  as  a  whole  in 
order  to  perform  any  function  whatso- 
ever. Their  relation  to  cerebral  functions 
is  analogous  to  that  of  the  railway  stations 
of  a  big  city  to  trafilc,  each  drawing  from 
the  whole  city  its  appropriate  share  of  pas- 
sengers and  freight,  and  their  great  clin- 
ical value  grows  out  of  just  this  segrega- 
tion of  fibers  of  like  functional  systems  in 
a  narrow  space,  and  not  to  any  mysterious 
power  of  generating  psychic  or  any  other 
special  forces  of  their  own. 

The  essence  of  cortical  function  is  cor- 
relation and  a  cortical  center  for  the  per- 
formance of  a  particular  function  is  a 
physiological  absurdity,  save  in  the  re- 
stricted sense  described  above,  as  a  nodal 
point  in  a  very  complex  system  of  associ- 
ated conducting  paths.  Those  reflexes 
whose  simple  functions  can  be  localized  in 
a  single  center  have  their  mechanism 
abundantly  provided  for  in  the  brain 
stem. 

In  the  broad  view  we  may  say  that  in- 
telligence is  a  function  of  the  cerebral  cor- 
tex, but  only  in  the  sense  that  here  are 
found  the  most  complex  correlations  in  the 
chain  of  vital  response  whose  initial  phase 
is  to  be  sought  in  the  environment  which 
supplies  the  stimulus  and  whose  final 
phase  is  also  found  in  the  changes  wrought 
in  the  environment  by  the  bodily  reaction. 
A  similar  function  is  performed  in  a  less 
perfect  way  in  lower  animals  which  lack 
the  cerebral  cortex,  and  doubtless  even  in 
man  the  subcortical  nervous  apparatus 
still  plays  an  important  part  in  all  con- 
scious processes. 
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The  resting  brain  is  probably  normally 
during  life  in  a  state  of  neural  tension  in 
more  or  less  stable  equilibrium.  An  effect- 
ive stimulus  disturbs  this  equilibrium  and 
the  precise  effect  will  depend  upon  variable 
synaptic  resistance  or  neurone  thresholds 
which  change  with  different  functional 
states  of  the  organism  as  a  whole  and  of 
the  brain  in  particular.  If  this  activity 
involves  the  cerebral  cortex  of  a  human 
brain,  it  may  be  a  conscious  activity,  the 
kind  of  consciousness  depending  on  the 
kind  of  discharge.  But  the  consciousness 
must  not  be  thought  of  as  localized  in  any 
cortical  area. 

The  discharge  in  question  may  rever- 
berate to  the  extreme  limits  of  the  nervous 
system  and  the  peripheral  activities  may 
be  as  essential  in  determining  the  conscious 
content  as  the  cortical.  Indeed,  we  have 
considerable  evidence  that  many  of  our 
conscious  acts  take  their  most  distinctive 
psychic  qualities  from  the  '*back  stroke,'* 
or  reverberation  of  a  neural  discharge  from 
the  periphery  back  to  the  cortex. 

Thus  far  we  have  tacitly  assumed  that 
consciousness  is  an  integral  part  of  the 
complex  of  bodily  functions.  This  assump- 
tion lies  at  the  basis  of  most  modern  work 
in  the  field  of  comparative  psychology 
and  rests  on  the  thoroughly  scientific  basis 
of  a  large  body  of  observation  and  infer- 
ence. In  the  nature  of  the  case  demonstra- 
tive proof  is  impossible,  for  consciousness 
as  I  know  it  is  a  purely  individual  experi- 
ence ;  but  without  the  assumption  that  like 
behavior  in  other  men  impUes  experience 
like  my  own  in  similar  circumstances  the 
science  of  psychology  can  not  go  on,  and 
without  the  further  assumption  that  other 
animals  have  like  experience  in  proportion 
as  their  behavior  is  like  my  own  compara- 
tive psychology  is  an  impossible  science. 

Now  keeping  in  mind  the  dynamic  con- 
ception of  the  workings  of  the  nervous 


mechanism  developed  above,  let  us  see 
whether  the  introspective  examination  of 
some  very  simple  conscious  reaction  can 
be  put  into  scientific  relation  with  other 
biological  processes,  or  whether  it  must  be 
left  out  of  our  science  in  the  cold  isolation 
of  mere  epiphenomena  and  similar  meta- 
physical abstractions. 

An  unfamiliar  or  unexpected  sensation 
is  experienced;  let  us  say  a  noise.  There 
is  a  moment  of  hesitancy  while  the  sensory 
stimuli,  numerous  awakened  memory  ves- 
tiges, each  perhaps  with  its  own  emotional 
coloring,  and  many  half-formed  impulses, 
surge  in  consciousness.  When  the  prob- 
lem presented  by  the  new  situation  is 
solved,  the  mental  tension  is  relieved  and 
the  intellectual  process  crystallizes  at  once 
into  action.  I  am.  thinking  about  it  no 
longer:  I  have  got  an  idea;  and  the  ap- 
propriate act  follows  immediately  and  au- 
tomatically unless  inhibited  by  some  extra- 
neous influence.  Here  we  have  an  active 
and  complex  interplay  of  conscious  ele- 
ments corresponding  to  what  in  the  ob- 
jective manifestation  we  called  the  antic- 
ipatory phase  of  the  reaction,  and  the 
conscious  process  comes  to  an  abrupt  end 
as  soon  as  it  passes  over  into  the  already 
stereotyped  form  of  reaction.  That  is, 
this  conscious  process  ends,  though  of 
course  it  may  be  followed  at  once  by 
another  similar  chaini  of  events. 

Here  we  see  how  intelligence  and  feel- 
ing are  developed  as  the  servants  of  action. 
They  do  not  appear  so  long  as  the  action 
can  be  effected  without  them  and  they 
vanish  as  soon  as  the  reflex  machinery  of 
an  adaptive  action  is  set  in  motion.  Can- 
sdousness  is  a  functional  phase  of  the 
more  complex  mechanism  of  those  higher 
non^stereotyped  actions  for  which  the 
reflex  machinery  is  inadequate,  in  mAich 
the  sam£  way  thai  the  tropism^  of  Para- 
mecium and  the  sucking  reflex  of  an  in- 
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fani  are  functional  phases  of  the  simple 
inborn  neuro-imiscvlar  mechanisms  of 
these  organisms. 

We  do  not  know  whether  any  glimmer  of 
consciousness  is  involved  in  these  simple 
processes;  but  if  we  study  the  behavior  of 
the  whole  series  of  animals  from  Amoeba 
to  man  objectively,  we  can  find  no  point 
where  to  an  outside  observer  the  behavior 
which  we  called  discriminative  reaction  in 
a  protozoan  passes  over  into  conscious 
choice  as  we  see  it  in  our  fellow  men.  The 
series  of  stages  is  complete  and  unbroken 
imtil  I  begin  to  study  my  own  choices, 
when  I  find  by  introspection  that  the 
whole  mental  fabric  is  involved— ratio- 
cination, swayed  perhaps  now  this  way, 
now  that,  by  waves  of  feeling,  and  finally 
will.  Out  of  the  psychic  chaos  of  hesita- 
tion and  doubt  I  say,  and  I  say  truly,  *'I 
have  made  up  my  mind,"  and  action  re- 
sults. 

Now  this  seems  to  me  a  very  different 
thing  from  the  discriminative  reaction  of 
an  amoeba,  or  even  the  deliberately  judi- 
cious act  of  a  fellow  man.  Both  of  the 
latter  are  alike  in  that  I  do  not  directly 
experience  feeling,  will,  etc.,  in  connection 
with  them.  Possibly  if  I  could  be  succes- 
sively for  a  time  an  amoeba,  a  sea  ane- 
mone, a  frog,  a  man  and  all  the  tyx)es  of 
animals  between  by  the  act  of  some  benev- 
olent Buddha,  and  if  I  could  carry  my 
memory  of  each  stage  through  all  of  the 
others,  then  perhaps  the  psychic  series 
would  appear  at  the  end  a  simple  and 
unbroken  graded  series,  as  the  objective 
physiological  series  does  to  me  now. 

Meanwhile,  without  intending  at  this 
time  to  penetrate  far  into  a  field  of  philo- 
sophical speculation  which  clearly  lies 
beyond  the  present  limits  of  biological 
science,  I  wish  to  make  one  further  obser- 
vation on  the  great  problem  of  the  relation 
of  mii.d  and  body.     We  have  seen  that 


animal  bodies  can  be  arranged  in  a  graded 
series  (not  a  simple  linear  series,  to  be  sure, 
but  a  true  series,  nevertheless)  of  genet- 
ically related  forms ;  that  animal  activities 
can  be  arranged  in  a  similar  graded  series 
of  functions;  and  that  these  two  series  are 
closely  related.  In  fact,  they  are  abso- 
lutely inseparable  except  by  logical  ab- 
straction or  some  artificial  scientific  pro- 
cedure, for  their  respective  members  are 
related  to  each  other  as  structure  and 
function,  as  objects  and  their  properties, 
and  neither  can  exist  apart  from  the  other. 

There  is,  however,  a  third  series,  the 
psychic  series,  of  which  I  know  directly 
only  one  member— my  own  experience. 
But  I  have  satisfactory  indirect  evidence 
that  the  psychic  series  also  extends  for  at 
least  a  part  of  the  distance  parallel  with 
the  other  two.  And  wherever  I  can 
analyze  this  evidence  it  teaches  that 
psychic  processes,  like  physiological  proc- 
esses, are  related  to  living  bodies  as  func- 
tions of  their  structures.  If  it  be  permis- 
sible to  generalize  from  these  facts,  and 
say  that  both  physiological  and  psycholog- 
ical processes  may  be  included  in  the  one* 
category  of  function,  we  may  conclude- 
that  we  have  not  to  reckon  in  science  witk 
three  independent  genetic  series,  anatom- 
ical, physiological  and  psychological,  but 
with  one— a  single  series  of  functioning 
structures,  whose  genetic  continuity  is 
unbroken  from  its  simplest  to  its  most 
complex  members  and  which  can  be  disso- 
ciated, as  is  commonly  done,  only  by  doing: 
violence  to  truth. 

The  present  isolated  position  of  the  three* 
disciplines  of  anatomy,  physiology  and- 
psychology  is  due  partly  to  the  exigencies 
of  practical  pedagogical  and  methodolog- 
ical convenience  and  partly  to  our  incom- 
plete knowledge  of  the  facts. 

It  is  perhaps  well  to  add  that  the  posi- 
tion  here   defined   is  as  far  removed  as; 
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possible  from  that  naive  materialism  which 
would  postulate  a  single  series  of  objects 
as  the  ultimate  realities  with  more  or  less 
adventitious  functiouB  pertaining  to  them 
as  epiphenomena.  The  analysis  here  at- 
tempted is  merely  pragmatic  and  proxi- 
mate, not  ultimate,  and  it  leaves  quite  to 
one  side  and  untouched  the  metaphysical 
problem  of  the  ultimate  nature  of  the 
phenomenal  series,  whether  it  is  material- 
istic or  idealistic  or  both  or  neither. 

Looking  back  now  over  the  field  which 
we  have  traversed,  in  our  analysis  of  the 
behavior  of  animals  and  its  mechanisms  we 
start  with  the  tropism  and  the  reflex.  This 
type  of  response  is  in  some  of  its  simpler 
phases  indistinguishable  from  the  reactions 
of  dead  machines  to  the  forces  which  actu- 
ate them.  But  the  more  complex  reflexes, 
on  the  other  hand,  grade  over  into  those 
behavior  types  which  we  call  intelligent. 
No  one  has  yet  succeeded  in  formulating 
a  clear-cut  definition  of  the  limits  of  the 
reflex  at  either  its  lower  or  its  higher  ex- 
treme, and  perhaps  no  one  ever  will;  for 
the  whole  list  of  behavior  types  from  ma- 
chines to  men  probably  forms  a  closely 
graded  series. 

Even  the  simpler  reflexes  exhibit  a  meas- 
urable refractory  phase,  or  pause,  in  the 
center  where  the  afferent  impulse  is  made 
over  into  the  efferent.  When  reflexes  are 
compounded,  there  is  another  factor  which 
may  tend  to  modify  or  delay  the  response. 
This  is  the  dilemma  which  arises  when  two 
or  more  reflex  centers  are  so  related  that  a 
given  afferent  impulse  coming  to  one  of 
them  may  take  any  one  of  several  final 
common  paths  to  the  organs  of  response. 
The  refiex  response  which  actually  emerges 
in  such  a  case  will  generally  be  the  adap- 
tive one,  i.  e.y  the  one  which  is  best  for  the 
organism.  The  selection  of  the  adaptive 
response  in  such  a  case  may  be  termed 
physiological  choice^  and  it  always  involves 


a  lengthening  of  the  refractory  phase."  In 
the  neural  tensions  of  the  refractory  phase 
of  physiological  choice  we  find  the  germs 
of  the  complex  anticipatory  reactions 
which  in  turn  have  nurtured  the  awaken- 
ing intelligence. 

I  have  atempted  to  illustrate  the  thesis 
that  the  comparative  study  of  animal  be- 
havior in  the  broadest  sense  of  the  term  is 
as  essential  as  other  branches  of  physiol- 
ogy to  the  comprehension  of  animal  struc- 
tures and  that  the  enlargement  of  our 
knowledge  of  scientific  fact  in  this  field 
will  contribute  greatly  to  the  more  perfect 
integration  of  the  three  great  branches  of 
biology— anatomy,  physiology  and  psy- 
chology—and the  correlation  of  the  whole 
with  other  departments  of  knowledge. 
Our  philosophy  of  nature  is  sound  just  in 
proportion  as  we  succeed  in  effecting  these 
correlations  of  experience. 

C.  JuDSON  Hebrick 


THE   ALASKAN    FUR-SEALS  ^ 

When,  on  January  1, 1009,  the  management 
of  the  Alaskan  fur-seal  fisheries  was  trans- 
ferred to  the  United  States  Bureau  of  Fisher- 
ies, the  Secretary  of  Commerce  and  Labor 
designated  Dr.  David  Starr  Jordan,  Dr. 
Leonhard  ^tejneger,  Dr.  C.  Hart  Merriam, 
Dr.  Frederic  A.  Lucas,  Dr.  Chas.  H.  Town- 
send,  Hon.  Frank  H.  Hitchcock  and  Hon. 
Edwin  W.  Sims,  to  act  as  an  advisory  board 
to  recommend  measures  designated  to  con- 
serve this  valuable  animal  life  now  being  ex- 
terminated through  sea-killing  of  breeders. 
On  November  23,  last,  this  board  met  at  the 
Bureau  of  Fisheries  in  Washington  and 
adopted  the  following  recommendations,  which 

'Physiological  choice,  in  fact,  is  not  dependent 
upon  a  nervous  system  at  all,  but  has  been  dem- 
onstrated in  rudimentary  form  even  among  Pro- 
tozoa, though  it  remains  on  a  very  low  plane  in 
these  organisms. 

^Published  by  permission  of  Hon.  Geo.  M. 
Bowers,  U.  S.  Commissioner  of  Fisheries. 
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were  placed  in  the  hands  of  the  Secretary  of 
Commerce  and  Labor: 

Becommendations. — ^Agreed  on  by  the  Ad- 
visory Board  Fur-Seal  Service  (Dr.  David 
Starr  Jordan,  chairman;  Dr.  Leonhard  Stej- 
neger.  Dr.  Frederic  A.  Lucas,  Mr.  Edwin  A. 
Sims  and  Dr.  Charles  H.  Townsend),  in  con- 
ference with  the  Fur-Seal  Board  (Dr.  Barton 
Warren  Evermann,  chairman;  Mr.  Walter  I. 
Lembkey  and  Mr.  Millard  G.  Marsh),  the 
Commissioner  of  Fisheries  (Hon.  Qeo.  M. 
Bowers),  the  Deputy  Commissioner  of  Fish- 
eries (Dr.  Hugh  M.  Smith),  Assistant  Fur- 
Seal  Agent,  H.  D.  Chichester,  and  Special 
Scientific  Expert,  Mr.  Qeo.  A.  Clark,  at  a 
meeting  held  at  the  Bureau  of  Fisheries,  No- 
vember 23,  1909,  all  the  above-mentioned  per- 
sons being  present,  and  the  action  on  each 
recommendation  being  unanimous. 

1.  It  is  recommended  that  the  agent  in 
charge,  fur-seal  service,  shaU,  under  the  direc- 
tion of  the  Secretary  of  Commerce  and  Labor, 
have  full  power  to  limit  or  restrict  the  killing 
of  far-seals  and  blue  foxes  on  the  Pribilof  Is- 
lands to  any  extent  necessary  and  that  no 
specified  quota  be  indicated  in  the  lease. 

2.  It  is  recommended  that,  for  the  present, 
no  fur-seal  skin  weighing  more  than  8} 
pounds  or  less  than  5  pounds  shall  be  taken, 
and  that  not  more  than  95  per  cent,  of  the 
three-year-old  male  seals  be  killed  in  any  one 
year. 

3.  It  is  recommended  that  there  be  adopted 
a  system  of  regulations  similar  to  those  in 
force  on  the  Commander  Islands,  the  govern- 
ment to  assume  entire  control  in  all  essential 
matters  pertaining  to  the  fur-seals,  blue  foxes, 
natives  and  the  islands  in  general,  and  the 
lessee  to  be  restricted  to  the  receiving,  curing 
and  shipping  of  the  skins  taken. 

4.  It  is  recommended  that  there  shall  be 
added  to  the  personnel  of  the  fur-seal  service 
a  chief  naturalist  who  shall  have  charge  of  all 
matters  pertaining  to  the  investigation,  study 
and  management  of  the  fur-seal  herd,  the 
blue  foxes,  and  all  other  life  on  the  islands, 
and  who  shall  give  advice  to  the  agent  in 
charge  regarding  the  number  of  seals  and 
foxes  to  be  killed  each  season.    The  chief  nat- 


uralist should  be  a  man  of  recognized  stand- 
ing and  experience,  and  his  salary  should  be 
not  less  than  $3,000. 

It  is  also  recommended  that  there  be  at 
least  one  assistant  naturalist  whose  salary 
should  not  be  less  than  $1,800. 

5.  It  is  recommended  that  the  agent  in 
charge  shall  have  control  of  all  administrative 
matters,  and  in  case  of  a  difference  of  opin- 
ion between  the  chief  naturalist  and  the 
agent  in  charge,  the  decision  of  the  latter  shall 
govern,  pending  an  appeal  to  the  Secretary  of 
Commerce  and  Labor. 

6.  It  is  recommended  that  there  be  arranged 
a  conference  of  scientific  men  and  diplomats 
of  Great  Britain,  Canada,  Japan,  Eussia  and 
the  United  States,  for  consideration  of  the 
question  of  pelagic  sealing  as  well  as  of  an 
international  game  law  to  protect  whales^ 
walrus,  sea-otter  and  other  mammals  of  the 
sea,  the  agreement  reached  by  these  nations 
to  be  submitted  to  the  other  maritime  nations 
for  their  concurrence. 

In  addition  to  the  above,  the  conference 
unanimously  adopted  the  following  resolution : 

Resolved,  That  we  thoroughly  approve  of 
the  sentiments  set  forth  in  the  letter  of  the 
Commissioner  of  Fisheries,  dated  November 
17,  1909,  addressed  to  the  honorable.  The  Sec- 
retary of  Commerce  and  Labor,  in  which  was 
urged  the  necessity  of  early  action  which  will 
result  in  the  stopping  of  pelagic  sealing. 


THE  KUSER   ASIATIC  EXPEDITION 

On  December  29  Mr.  C.  William  Beebe, 
Curator  of  Birds  in  the  New  York  Zoological 
Park,  sailed  on  the  Lusitania  for  London,  ac- 
companied by  Mrs.  Beebe.  Mr.  Bruce  Hors- 
fall,  artist,  will  follow  on  a  later  steamer. 
After  several  weeks'  study  of  the  pheasants  in 
the  British  Museum,  Mr.  Beebe  will  proceed 
direct  to  Ceylon  and  India,  where  field  studies 
will  be  made  of  the  wild  pheasants  and  jungle 
f owL  The  object  of  the  expedition  is  to  obtain 
data,  both  written,  photognraphed  and  painted, 
concerning  the  ecology  of  the  Phasianidee. 
The  tentative  itinerary  includes  the  Hima- 
layas, Burma,  Sumatra,  Java,  Borneo,  Cochin 
China,  Palawan,  Formosa,  eastern  China  and 
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Japan,  the  party  returning  by  way  of  Hono- 
lulu and  San  Francisco. 

Mr.  Beebe  has  been  granted  a  twelve  months' 
leave  of  absence  without  pay,  and  in  his  ab- 
sence his  correspondence  and  the  continuing 
of  his  experimental  work  at  the  Zoological 
Park  will  be  carried  on  by  Mr.  Lee  S.  Cran- 
dall. 

The  results  of  the  expedition  will  be  pub- 
lished in  monographic  form,  illustrated  with 
colored  plates  of  all  the  more  important 
species  of  pheasants,  by  Charles  B.  Knight, 
Louis  Agassiz  Fuertes  and  Bruce  Horsfall. 
The  treatment  will  be  rather  from  the  point 
of  view  of  the  ecology  of  the  living  birds  and 
their  care  in  captivity,  than  systematic  and 
anatomical. 

Living  specimens  of  Argus  and  other  rare 
forms  will  be  brought  back  together  with  as 
complete  a  collection  of  skins,  and  studies  for 
backgrounds.  The  wide-spread  interest  in 
pheasants  in  this  country  and  the  lack  of 
knowledge  of  their  habits  in  a  wild  state  seem 
to  indicate  a  field  for  such  a  work. 

The  expedition  will  be  made,  and  the  mono- 
graph published  under  the  auspices  of  the 
New  York  Zoological  Society.  Credit  for  the 
inception  and  the  entire  financing  of  the  ex- 
pedition and  monograph,  is  due  to  Colonel 
Anthony  R.  Kuser,  of  Bernardsville,  New 
Jersey.  The  success  of  the  undertaking  will 
be  altogether  due  to  that  gentleman's  enthusi- 
astic love  of  birds  and  disinterested  gener- 
osity. 

Mr.  Beebe  is  in  charge  of  the  bird  collection 
and  the  experimental  station  at  Faircourt 
Aviaries  on  Colonel  Kuser's  estate,  and  the 
painting  and  all  other  monographic  work  will 
be  carried  on  at  that  place. 


MUNICIPAL   CHEMISTRY 

The  department  of  chemistry  of  the  College 
of  the  City  of  New  York  offers  during  the 
spring  semester  a  course  of  thirty  lectures  on 
the  chemistry  of  daily  life.  These  lectures 
will  be  open  to  three  classes  of  hearers:  (1) 
Senior  students  of  the  college  who  have  com- 
plied with  the  requirements  of  the  department. 
(2)  Employees  of  the  city  who  have  studied 


sufficient  chemistry  to  pursue  the  laboratory 
work.  (3)  A  limited  number  of  auditors  com- 
posed of  citizens  of  the  city  will  be  admitted 
on  applying  for  a  seating  to  the  director  of 
the  department.  The  lectures  will  be  given 
at  A  P.M.,  in  the  Doremus  Lecture  Theater, 
Chemistry  Building,  140th  Street  and  Con- 
vent Avenue,  Plaza  Entrance. 

The  program  is  as  follows: 

February  4 — ^"Sanitation"  (introductory  lec- 
ture), by  Professor  Charles  Baskerville,  director 
of  the  department  of  chemistry.  College  of  the 
City  of  New  York. 

February  9 — ^"Drinking  Water  and  Disease," 
by  Dr.  William  P.  Mason,  professor  of  chemistry, 
Bensselaer  Polytechnic  Institute,  Troy,  N.  Y. 

February  10 — ^"Sources  of  Municipal  Water 
Supply,"  by  Dr.  William  P.  Mason. 

February  11— "The  Purification  of  Polluted 
Water,"  by  Dr.  William  P.  Mason. 

February  15— "Milk,"  by  Dr.  Thomas  C.  Dar- 
lington, commissioner  of  health.  New  York  City. 

February  18 — "The  Purpose,  Method  and  Ex- 
tent of  Food  Adulteration,"  by  Dr.  Harvey  W. 
Wiley,  chief,  Bureau  of  Chemistry,  U.  S.  Govern- 
ment, Washington,  D.  C. 

February  19—"  The  Remedy  of  Food  Adultera- 
tion and  Relation  of  Chemistry  thereto,"  by  Dr. 
Harvey  W.  Wiley. 

February  25 — "Food  Inspection,"  by  Mr.  Bay- 
ard C.  Fuller,  chief  food  inspector.  New  York  City. 

March  1—"  Spoiled  Foods,"  by  Mr.  Bayard  C. 
Fuller. 

March  4 — "Drugs  and  their  Adulteration,"  by 
Dr.  Virgil  Coblentz,  professor  of  chemistry.  Col- 
lege of  Pharmacy,  Columbia  University. 

March  8 — "Methods  for  Detecting  Adultera- 
tion," by  Dr.  Virgil  Coblentz. 

March  11 — ^**  Habit  Inducing  Drugs,"  by  Dr. 
Virgil  Coblentz. 

April  1 — "Automobile  Traffic  and  the  Road 
Problem,"  by  Dr.  Allerton  S.  Cushman,  acting 
director.  Bureau  of  Roads,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C. 

April  2 — "Modern  Road  Construction,"  by  Dr. 
Allerton  S.  Cushman. 

April  5—"  Street  Sanitation,"  by  Hon.  William 
H.  Edwards,  commissioner  of  street  cleaning.  New 
York  City. 

April  8 — "Disposal  of  Ashes  and  Light  Rub- 
bish," by  Mr.  Edward  D.  Very,  sanitary  engineer, 
department  of  street  cleaning,  and  representative 
of  the  New  York  Sanitary  Utilization  Company. 
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April  12— "Disposal  of  Garbage,"  by  Mr.  Ed- 
ward D.  Very. 

April  15 — ^"'Disposal  of  Putrescible  Materials," 
by  Mr.  Edward  D.  Very. 

April  19 — "  Manufacture  of  Gas,"  by  Dr.  Arthur 
H.  Elliott,  chemist  to  the  Consolidated  Gas  Com- 
pany, New  York  City. 

April  22 — "Means  of  Testing  the  Properties 
and  Quality  of  Gas,"  by  Dr.  Arthur  H.  Elliott. 

April  26—"  The  Smoke  Problem,"  by  Dr.  Arthur 
H.  Elliott. 

AprU  29— "  Ventilation,"  by  Dr.  Herbert  R. 
Moodj,  associate  professor  of  chemistry,  College 
of  the  City  of  New  York. 

May  3 — ^"The  Chemistry  of  Personal  Hygiene," 
by  Dr.  Thomas  A.  Storey,  director  of  the  depart- 
ment of  physical  education.  College  of  the  City  of 
New  York. 

May  6 — ^Dr.  Charles  Edward  A.  Winslow,  biolo- 
gist in  charge  Sanitary  Besearch  Laboratory,  Bos- 
ton, associate  professor-elect  of  biology,  College  of 
the  City  of  New  York. 

May  10—"  Paint  and  Painting,"  by  Mr.  Maxi- 
milian Toch,  chairman  New  York  Section,  Society 
of  Chemical  Industry,  and  paint  expert. 

May  13 — "  Corrosion  of  Metals  and  its  Preven- 
tion," by  Mr.  Maximilian  Toch. 

May  17 — **  Cement  and  Concrete,"  by  Mr.  Maxi- 
milian Toch. 

May  20 — "  Combustibles  and  the  Causes  of 
Fires,"  by  Dr.  A.  A.  Breneman,  expert  to  the 
Municipal  Explosives  Commission,  New  York  City. 

May  24 — "Methods  of  Extinguishing  Fires,"  by 
Dr.  A.  A.  Breneman. 

May  27— "City  Parks,  Gardens  and  Play- 
grounds," by  Dr.  N.  L.  Britton,  director  of  the 
Botanical  Gardens,  Bronx  Park,  New  York  City. 


COMPULSORY    CONCEyTRATION    AND    DIS- 
TRIBUTION   OF  STUDIES  IN  HARVARD 

COLLEGE 

In  pursuance  of  the  resolutions  of  the  gov- 
erning board  of  Harvard  University,  printed 
in  Science  for  December  17,  the  Faculty  of 
Arts  and  Sciences,  at  its  meetings  on  Decem- 
ber 14  and  21,  adopted  the  following  rules, 
whicli  will  go  into  effect  with  the  class  enter- 
ing in  1910: 

I.  Every  student  shall  take  at  least  six  of 
his  courses  in  some  one  department,  or  in  one 
of  the  recognized  fields  for  distinction.  In 
the    latter  case  four  must  be  in  one  department. 


Only  two  of  the  six  may  be  courses  open  to 
freshmen  or  distinctly  elementary  in  char- 
acter. 

n.  For  purposes  of  distribution  all  the 
courses  open  to  undergraduates  shall  be  di- 
vided among  the  following  four  general  groups. 
Every  student  shall  distribute  at  least  six  of 
his  courses  among  the  three  general  groups 
in  which  his  chief  work  does  not  lie,  and  he 
shall  take  in  each  group  not  less  than  one 
course,  and  not  less  than  three  in  any  two 
groups.  He  shall  not  count  for  purposes  of 
distribution  more  than  two  courses  which  are 
also  listed  in  the  group  in  which  his  main 
work  lies.    The  groups  and  branches  are : 

1.  Language,  Literature,  Fine  Arts,  Music. 
(a)  Ancient  Languages  and  Literatures. 
(6)  Modem  Languages  and  Literatures, 
(o)  Fine  Arts,  Music. 

2.  Natural  Sciences. 

(a)  Physics,    Chemistry,    Astronomy,    Engi- 
neering. 
(6)   Biology,  Physiology,  Geology,  Mining. 

3.  History,  Political  and  Social  Sciences, 
(a)   History. 

(&)  Politics,    Economics,    Sociology,    Educa- 
tion, Anthropology. 

4.  Philosophy  and  Mathematics, 
(a)  Philosophy. 

(&)  Mathematics. 

The  committee  was  granted  authority  to 
arrange  the  various  courses  under  the  different 
groups  and  sub-groups  by  agreement  with  the 
departments  in  which  the  courses  are  given. 

m.  Prescribed  work  shall  not  count  either 
for  concentration  or  distribution. 

The  Committee  on  the  Choice  of  Electives 
was  instructed  in  administering  these  general 
rules  for  the  choice  of  electives  by  candidates 
for  a  degree  in  Harvard  College  to  make  ex- 
ceptions to  the  rules  freely  in  the  case  of 
earnest  men  who  desire  to  change  at  a  later 
time  the  plans  made  in  their  freshman  year, 
and  to  make  liberal  allowances  for  earnest  stu- 
dents who  show  that  their  courses  are  well 
distributed,  even  though  they  may  not  con- 
form exactly  to  the  rules  laid  down  for  dis- 
tribution. In  making  exceptions  to  the  rules, 
a  man's  previous  training  and  outside  read- 
ing are  to  be  taken  into  account. 


22 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  784 


BCIENTIFW  NOTES   AND   NEWS 

Dr.  a.  A«  Miohelson,  professor  of  physics 
in  the  University  of  Chicago,  has  been  elected 
president  of  the  American  Association  for  the 
Advancement  of  Science  for  the  meeting  to  be 
held  next  year  at  Minneapolis.  Vice-presi- 
dents of  the  sections  have  been  elected  as  fol- 
lows: 

Section  A — Mathematics  and  Astronomy — ^Pro- 
fessor E.  H.  Moore,  University  of  Chicago. 

Section  B — Physics — ^Dr.  E.  B.  Rosa,  Bureau  of 
Standards,  Washington,  D.  C. 

Section  C — Chemistry — Professor  G.  B.  Frank- 
forter.  University  of  Minnesota. 

Section  D — Mechanical  Science  and  Engineering 
— ^Professor  A  L.  Rotch,  Blue  Hill  Meteorological 
Observatory. 

Section  E — Oeology  and  Geography — Dr.  John 
M.  Clarke,  state  geologist  of  New  York,  Albany, 
N.  Y. 

Section  F — Zoology — ^Professor  Jacob  Reighard, 
University  of  Michigan. 

Section  0 — Botany — ^Professor  R.  A  Harper, 
University  of  Wisconsin. 

Section  H — Anthropology  and  Psychology — ^Pro- 
fessor Roland  B.  Dixon,  Harvard  University. 

Section  I — Social  and  Economic  Science — ^The 
Hon.  T.  E.  Burton,  Cleveland,  Ohio. 

Section  K — Physiology  and  Experimental  Medi- 
cine— ^Professor  F.  G.  Novy,  University  of  Mich- 
igan. 

Section  L — Education — ^President  A.  Ross  Hill, 
University  of  Missouri. 

Permanent  Secretary — ^Dr.  L.  O.  Howard,  Wash- 
ington, D.  0. 

General  Secretary — ^Professor  Frederic  E.  Clem- 
ents, University  of  Minnesota. 

Secretary  of  the  Council — Professor  John  Zel- 
eny,  University  of  Minnesota. 

Secretary  of  the  Section  of  Social  and  Economic 
Science — Fred  C.  Croxton,  Washington,  D.  C. 

At  the  recent  Boston  meeting  of  the  Amer- 
ican Society  of  Naturalists,  Dr.  D.  T.  Mac- 
Dougal,  director  of  the  department  of  botan- 
ical research  of  the  Carnegie  Institution,  was 
elected  president  and  Dr.  Charles  K.  Stockard, 
of  the  Cornell  Medical  School,  secretary. 

Professor  W.  D.  Bancroft,  of  Cornell  Uni- 
versity, has  been  elected  president  of  the  Amer- 
ican Chemical  Society.  The  councillors  at 
large  elected  were:  A.  D.  Little,  of  Boston;  Dr. 


Leo  H.  Baekeland,  of  Yonkers,  N.  Y.,  and 
Professor  W.  L.  Dudley,  of  Vanderbilt  Uni- 
versity. 

Professor  W.  B.  Pillsburt,  of  the  Univer- 
sity of  Michigan,  has  been  elected  president  of 
the  American  Psychological  Association. 

At  the  recent  annual  meeting  of  the  New 
York  Academy  of  Science,  Professor  James  F. 
Kemp  was  elected  president  and  Dr.  Qeo.  F. 
Kunz,  Dr.  Chas.  B.  Davenport,  Professor  Wil- 
liam Campbell,  Dr.  Maurice  Fishberg,  vice- 
presidents.  Honorary  members  were  elected 
as  follows:  Dr.  F.  K.  Gobel,  professor  of  bot- 
any in  the  University  of  Munich;  Dr.  Paul 
Groth,  professor  of  mineralogy,  University  of 
Munich,  Professor  Alfred  Lacroiz,  Mus^ 
d'Histoire  Naturelle,  Paris,  Dr.  August  Weis- 
mann,  professor  of  zoology,  University  of  Frei- 
burg. 

At  the  fifth  annual  meeting  of  the  Southern 
Society  for  Philosophy  and  Psychology,  held 
at  Charlotte,  N.  C,  on  December  28,  1909, 
the  following  officers  for  the  year  1910  were 
elected :  President,  Edward  Franklin  Buchner, 
Johns  Hopkins  University;  Vice-president, 
Shepherd  Ivory  Franz,  Oeorge  Washington 
University;  Secretary-treasurer,  Robert  Mor- 
ris Ogden,  University  of  Tennessee.  A.  Cas- 
well Ellis,  University  of  Texas,  and  David 
Spence  Hill,  Peabody  College  for  Teachers, 
were  elected  members  of  the  council  to  serve 
two  years,  and  Bruce  R.  Payne,  University  of 
Virginia,  and  Haywood  J.  Pearce,  Brenau 
College,  to  serve  three  years. 

Dr.  Emil  Fischer,  professor  of  chemistry 
at  Berlin,  has  been  given  an  honorary  doc- 
torate in  the  natural  sciences  by  the  Univer- 
sity of  Brussels. 

M.  Simon  has  been  elected  a  corresponding 
member  of  the  Paris  Academy  of  Sciences,  in 
the  section  for  anatomy  and  zoology. 

Lieutenant  Colonel  D.  Prain,  director  of 
the  Kew  Botanic  Gardens,  and  Dr.  F.  O. 
Bower,  professor  of  botany  at  Glasgow,  have 
been  elected  corresponding  members  of  the 
Munich  Academy  of  Sciences. 

An  oil  painting  by  Mr.  William  Churchill 
of  Professor  William  T.  Sedgwick,  head  of 
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the  department  of  biology  of  the  Massachu- 
setts Institute  of  Technology,  has  been  pre- 
sented to  the  institute  by  past  students  and 
associates.  The  portrait  will  be  hung  in  the 
near  future  with  appropriate  ceremonies. 

M.  E.  YsEAUZ,  professor  of  zoology  and 
paleontology  at  Brussels,  has  retired  from 
active  service. 

Mr.  Henry  B.  Hedrigk,  for  many  years 
assistant  in  the  Nautical  Almanac,  IT.  S. 
Naval  Observatory,  has  received  an  appoint- 
ment in  astronomy  at  Yale  University,  begin- 
ning January  1,  1910. 

Professor  Willum  Morris  Davis  gave  a 
lecture  before  the  geological  department  of 
Colgate  University  on  the  evening  of  Decem- 
ber 20.  His  subject  was,  **  The  Italian  Eiviera 
Levante." 

Dr.  J.  0.  Branker,  professor  of  geology  in 
Stanford  University,  will  read  a  paper  on 
*^  The  Geology  of  the  Black  Diamond  Regions 
of  Bahia,  Brazil ''  before  the  American  Philo- 
sophical Society  at  the  meeting  on  January  7. 

A  MONUKENT  in  memory  of  the  eminent 
surgeon,  Jules  P6an,  was  unveiled  before  the 
hospital  which  he  founded  and  which  bears 
his  name,  on  December  17.  The  address  was 
made  by  M.  Alfred  M^idres,  in  the  presence 
of  the  president  of  the  republic  and  other  dis- 
tinguished guests. 

Sm  Alfred  Jokes,  who  was  largely  respon* 
sible  for  the  foundation  and  supi)ort  of  the 
Liverpool  School  of  Tropical  Medicine,  has 
bequeathed  the  residue  of  his  estate  to  public 
purposes  to  be  selected  by  his  executors,  but 
with  an  indication  favoring  the  School  of 
Tropical  Medicine.  The  estate  is  large,  but 
the  amount  that  will  be  available  for  public 
purposes  is  not  known. 

Dr.  P.  Fekner,  professor  of  geodesy  in  the 
Technical  School  at  Darmstadt,  has  died  at 
the  age  of  fifty-six  years. 

The  fourth  Congress  for  Experimental  Psy- 
chology will  meet  at  Innsbruck  on  April  19. 

A  free  exhibition  of  700  photographs  illus- 
trating the  flora,  fauna  and  scenery  of  central 
and  western  China  was  opened  at  Horticul-' 


tural  Hall,  Boston,  on  December  27,  to  last 
two  weeks.  These  photographs  are  the  prop- 
erty of  Arnold  Arboretum,  and  were  made  by 
Mr.  E.  H.  Wilson,  the  head  of  the  Arboretum 
botanical  exploration  expedition,  during  the 
years  1907-8. 

The  council  of  the  New  York  Academy  of 
Medicine  announces  that  the  income  of  the 
Edward  N.  Gibbs  fund,  amounting  to  five 
hundred  dollars  a  year,  will  be  granted  for  a 
period  of  years  to  a  qualified  worker  to  be  se- 
lected by  the  council  from  those  who  may  ap- 
ply for  its  use  in  research  in  the  clinical, 
pathological  or  chemical  problems  of  diseases 
of  the  kidney. 

The  Women's  Medical  Association  of  New 
York  City  offers  the  Mary  Putnam  Jacobi 
fellowship  of  $800  available  for  post-graduate 
study.  It  is  open  to  any  woman  graduate  in 
medicine.  Applications  should  be  forwarded 
to  the  chairman  of  the  committee  on  award. 
Dr.  Emily  Lewi,  36  Mt.  Morris  Park,  W.,  New 
York  City. 

The  following  telegram,  dated  December  31, 
has  been  received  at  the  Harvard  College  Ob- 
servatory from  Professor  E.  B.  Frost,  director 
of  the  Yerkes  Observatory.  "Prismatic  cam- 
era shows  light  of  Halley's  comet  to  be  now 
largely  due  to  third  cyanogen  band." 

Drs.  John  F.  Anderson  and  Joseph  Gold- 
berger,  of  the  Hygienic  Laboratory,  U.  S.  Pub- 
lic Health  and  Marine-Hospital  Service,  who 
have  been  in  Mexico  City  since  November  1 
studying  typhus  fever,  have  issued  two  notes 
on  their  work  of  much  interest  as  to  this  dis- 
ease. In  the  first  paper  they  showed  that  Mex- 
ican typhus  fever  is  not  identical  with  Eocky 
Mountain  spotted  fever.  In  their  second 
paper  they  report  negative  results  in  all  their 
cultures.  By  the  inoculation  of  blood  from 
cases  of  typhus  fever  in  two  monkeys  a  course 
of  fever  resembling  that  in  cases  of  human 
typhus  was  produced,  ending  in  crisis  in  one 
case  on  the  tenth  day  and  the  other  on  the 
thirteenth  day.  These  papers  were  published 
in  the  Public  Health  Keports  of  December  10 
and  24, 1909.  Now  that  an  animal  susceptible 
to  the  disease  has  been  found,  it  is  hoped  their 
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studies  may  result  in  determining  the  mode 
of  transmission  of  this  disease. 

The  course  of  lectures  delivered  by '  the 
Kaiser  Wilhelm  professor  in  Columbia  Uni- 
versity, Professor  Carl  Runge,  of  the  Univer- 
sity of  Gottingen,  is  to  be  published  in  book 
form  by  Columbia  University.  The  subject 
of  the  lectures  is  "Graphical  Methods  in 
Mathematics  and  Physics."  The  lectures 
treat  of  a  subject  which  has  not  received  suffi- 
cient attention  either  in  this  country  or 
abroad.  A  considerable  amount  of  the  ma- 
terial contained  in  the  lectures  is  original  with 
Professor  Eunge.  The  methods  studied  have 
many  important  applications  in  astronomy, 
physics,  engineering  and  various  departments 
of  technology. 

The  proper  manipulation  of  the  microscope 
requires  an  adequate  knowledge  of  the  optical 
and  mechanical  principles  underlying  its  con- 
struction. As  an  adjunct  to  their  treatise  on 
the  "Manipulation  of  the  Microscope"  by 
Edward  Bausch,  the  Bausch  &  Lomb  Optical 
Company  has  recently  issued  a  chart  of  the 
microscoi)e  stand.  Side  by  side  are  shown  a 
perspective  view  and  a  vertical  cross-section 
of  the  most  modem  type  of  instrument.  The 
different  parts  and  accessories  are  lettered  and 
named  and  the  path  of  the  rays  and  the  forma- 
tion of  the  various  images  is  shown.  The 
chart,  3' 6''  by  4' 7''  in  size,  is  executed  in 
colors  and  mounted  on  doth,  with  rollers  at 
the  top  and  bottom.  It  is  a  useful  addition 
to  the  equipment  of  the  laboratory  and  is  now 
being  distributed  to  the  leading  scientific  in- 
stitutions of  the  country. 

Dr.  Joseph  E.  Pogue,  who  is  in  charge  of 
the  Division  of  Mineralogy  in  the  U.  S.  Na- 
tional Museum,  has  recently  described  in  the 
Smithsonian  "Miscellaneous  Collections"  a 
remarkable  specimen  of  pyrite  studded  with 
crystals  of  gold  and  partly  covered  with  plates 
of  galena  from  the  Snettisham  District  near 
Juneau,  southeast  Alaska.  The  pyrite  is  in 
the  usual  form  of  a  cube,  but  what  is  very 
remarkable  is  that  there  are  on  it  more  than 
one  hundred  and  thirty  well-defined  crystals 
of  metallic  gold.    These  are  also  in  the  cubical 


system  and  from  one  third  to  one  half  buried 
in  the  pyrite,  never  more,  and  seem  to  have 
no  definite  relation  to  the  crystallization  of 
the  pyrite.  Similarly  crystals  of  galena  and 
chalcopyrite  are  found  on  the  pyrite.  The 
structure  and  relation  of  the  galena  to  the 
pyrite  is  of  considerable  scientific  interest  and 
is  described  in  technical  detail  by  the  author. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

An  endowment  fund  of  $500,000  for  Trinity 
College  has  been  raised. 

Mr.  N.  T.  Kidder  has  assumed  the  expense 
of  the  addition  now  being  built  for  the  Gray 
Herbarium,  Harvard  University,  amounting 
to  about  $11,000.  The  corporation  has  voted 
to  have  this  addition  called  the  Kidder  Wing. 

Albert  P.  St,  Ph.D.,  has  been  appointed 
professor  of  chemistry  and  director  of  chem- 
ical laboratories  at  the  University  of  Buffalo, 
to  succeed  Dr.  H.  M.  Hill,  who  resigned  last 
summer. 

Dr.  E.  C.  Moore,  superintendent  of  schools 
at  Los  Angeles,  Cal.,  has  been  elected  to  the 
newly  established  professorship  of  education 
at  Yale  University  and  has  accepted. 

M.  E.  Balize,  of  Nancy,  has  been  appointed 
professor  of  organic  chemistry,  at  Paris,  and  is 
succeeded  at  Nancy  by  M.  Grignard. 

M.  Lameere  has  been  appointed  professor  of 
zoology  and  comparative  anatomy  at  Brussels. 


DISCUSSION   AND   CORRESPONDENCE 

THE  LUMINOSITY   OF  TERMITES 

In  Science  of  October  22, 1909,  XXX.,  574- 
575,  Mr.  Frederick  Knab  points  out  that  the 
mounds  made  by  certain  Brazilian  termites, 
or  possibly  the  termites  themselves,  are  lu- 
minous. 

Although  I  have  seen  many  thousands  of 
the  mounds  made  by  termites  in  all  parts  of 
Brazil,  I  do  not  remember  ever  having  ob- 
served this  luminosity.  A  specimen  of  the 
nest  materials  was  lately  sent  me  by  a  Bra- 
zilian friend  from  the  vicinity  of  Queluz,  in 
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the  state  of  Minas  Oeraes.  This  material 
shows  no  sig^is  of  luminosity  at  present, 
though  it  does  not  follow,  of  course,  that  it 
never  was  luminous. 

The  following  note  which  I  translate  from 
"  Viagem  ao  redor  do  Brazil,"  1876-18Y8,  pelo 
Dr.  Joao  Severiano  da  Fonseca,  Eio  de  Janeiro, 
1880,  page  353,  is  much  more  to  the  point: 

On  the  head  waters  of  Rio  Verde  (state  of 
Matto  Grosso,  Brazil)  we  saw  one  night  a  sur- 
prising sight.  One  of  the  white  ants'  nests  seemed 
to  be  covered  with  little  lights,  and  these  tiny 
stars  made  it  look  like  a  miniature  tower  bril- 
liantly illuminated.  It  was  near  the  tent  of 
Captain  Graveiro,  the  commander  of  the  troops, 
and  that  gentleman  invited  us  to  share  his  sur- 
prise and  pleasure.  When  the  nest  was  struck 
with  a  stick  the  miniature  lights  went  out  as  if 
Ivy  enchantment,  but  only  to  reappear  again  little 
by  little,  beginning  where  the  blows  had  been 
weakest. 

I  know  but  one  other  reference  to  this  phe- 
nomenon in  the  works  of  Brazilian  travelers, 
and  that  is  the  following  brief  note  ^^en  in 
Castelnau's  ^' Expedition  dans  les  parties  cen- 
trales de  I'Am^rique  du  Sud,  Histoire  du 
Voyage,*'  Paris,  1850,  Vol.  II.,  p.  103.  In 
describing  the  travels  in  the  neighborhood  of 
the  city  of  Goyaz  the  author  says  : 

On  the  night  of  the  fifteenth  in  the  vicinity  of 
the  Agoa  Limpa  estate  we  noticed  a  liuninous 
mass  in  the  middle  of  the  campo  that  aroused  our 
eurioaity  greatly.  On  approaching  it  we  found  it 
to  be  a  termites'  mound  from  which  shone  a  great 
number  of  small  points  of  light  [petits  foyers 
lumineux].  This  phenomenon  is  produced  by  the 
presence  of  an  immense  number  of  small  phos- 
phorescent larvae  which  withdrew  into  the  gal- 
leries they  had  built  when  one  tried  to  capture 
them. 

The  fact  that  I  have  lived  and  traveled  in 
Brazil  for  ten  years  without  ever  having  seen 
this  luminosity  at  all;  the  surprise  of  Dr. 
Severiano  da  Fonseca  at  seeing  a  single  in- 
stance in  Matto  Grosso;  and  the  note  by 
Castelnau,  who  traveled  through  tropical 
South  America  for  four  years,  all  lead  me  to 
aurmise  that  this  luminosity  is  probably  con- 
fined to  some  particular  species,  or  possibly  to 


some  special  occasions  or  conditions  of  ter- 
mite life.  J.  C.  Branner 

&TANFOBD  UnIVEBSITT,   GaL., 

December  13,  1909 

CORRELATIONS   OF   GLIMATIO   CHANGES 

Havino  taken  into  consideration  the  yearly 
mean  temperatures  of  1891  to  1900,  from  all 
available  sources,  and  after  having  discarded 
all  doubtful  records,  I  have  drawn  maps  rep- 
resenting the  geographical  distribution  of  an- 
nual departures  from  the  normal  tempera- 
tures, the  means  of  the  ten  years'  observations 
being  considered  as  normal  values.  On  those 
annual  maps  I  call  thermopleions,  or  simply 
pleions,  the  areas  occupied  by  positive  depar- 
tures, antipleions  those  of  negative  departures. 
The  pleions  and  antipleions  are  bounded  by 
the  quasinormal  line. 

On  this  line  the  departures  are  nil,  the 
values  being  equal  to  the  ten-year  means. 

The  lines  of  equal  positive  and  negative 
departures  I  call  hypertherms  and  hypotherms. 
The  pleions  represent  inflections  of  the  iso- 
thermal lines  lowards  the  pole,  or,  more  prop- 
erly speaking,  towards  the  regions  of  colder 
climate. 

The  antipleions,  on  the  contrary,  character- 
ize a  local  abnormal  descent  of  the  isotherms 
towards  the  equator. 

The  maps  of  successive  years,  for  the  same 
country  and  those  of  different  countries  for 
the  same  year,  show  remarkable  correlations 
in  the  distribution  of  the  departures. 

A  pleion,  in  most  cases,  exists  during  sev- 
eral years,  moving  from  place  to  place.  When 
one  compares  the  different  maps,  and  espe- 
cially those  of  European  and  Asiatic  Russia, 
one  is  led  to  believe  that  the  pleions  are  pro- 
duced by  immense  waves  intercrossing.  It 
seems  that  for  the  whole  world,  the  years  are 
either  too  warm  or  too  cold  following  the  pre- 
dominance of  pleions  or  antipleions.  For  ex- 
ample, the  year  1893  was  exceptionally  cold, 
1900  on  the  contrary  was  too  warm.  The 
temperature  of  the  earth's  atmosphere  was  at 
least  one  half  a  degree  Centigrade  higher  dur- 
ing the  year  1900  than  during  1893.  It  is  a 
notable  fact  that  neither  the  Alps,  the  Cau- 
casus nor  the  Kocky  Mountains  form  barriers, 
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not  even  the  Himalayas  interrupt  the  progrress 
of  a  pleion  or  an  antipleion.  This  demon- 
strates the  fact  that  the  thermopleions  and 
antipleions  are  products  of  temporary  altera- 
tions of  the  general  circulation  of  our  atmos- 
phere. A  full  discussion  of  the  question  of 
which  this  is  but  a  short  summary  is  to  be 
found  in  my  memoir  '^  L'Enchainement  des 
Variations  Climatiques,"  published  recently 
by  the  Belgian  Astronomical  Society.  I  am 
working  at  present  on  the  dynamical  problems 
connected  with  the  results  I  have  already  ob- 
tained and  hope  to  be  able,  in  a  short  time,  to 
propose  a  method  of  research  by  which  it  will 
be  possible  to  successfully  predict,  several 
months  in  advance,  the  climatic  anomalies  of 
the  different  seasons  of  the  year.  In  connec- 
tion with  this  study  I  intend  to  examine  the 
yield  of  cotton  and  grain. 

Henryk  Arotowski 
1006  Park  Road, 
Washington,  D.  C. 

THE  EFFECTS  OP  PROLONGED  RAPID  AND  DEEP 

BREATHING 

In  Science,  December  3,  D.  F.  Comstock 
calls  attention  to  certain  phenomena  that  fol- 
low upon  a  few  minutes  of  enforced  deep 
breathing.  These  phenomena,  as  he  reports 
them,  are  in  brief:  (1)  an  apnoeic  pause,  (2) 
mental  stimulation,  (3)  increased  physical  en- 
durance and  (4)  increased  pulse  rate. 

Several  years  ago  I  published^  the  results 
of  fairly  extensive  experiments  upon  the  ef- 
fects of  forced  respiration.  A  comparison  of 
my  results  with  those  of  Comstock  may  not  be 
without  interest. 

In  the  first  place,  the  apnoeic  pause  is  un- 
questioned. Some  of  my  observers,  without 
endeavoring  to  hold  the  breath  at  all,  as  did 
Comstock,  furnished  respiratory  tracings  in 
which  two  minutes  of  forced  breathing  was 
followed  by  two  minutes  of  complete  apnoea. 
A  very  common  result  was,  however,  not  a 
pure  apnoea,  but  a  i>eriod  of  slow,  shallow 
respiration  with  long  expiratory  phases. 

Second,  the  immediate  subjective  effects  of 
forced  breathing  were  more  or  less  dizziness, 

^American  Journal  of  Psychology,  IX.,  July, 
1898,  560-671. 


tingling  and  prickling  sensations  in  the  hands 
and  feet,  blackness  before  the  eyes,  and  a  feel- 
ing of  confusion  coupled  with  energy.  There 
was  often,  too,  a  secondary  experience  of  ex- 
hilaration. 

Third,  immediately  after  the  cessation  of 
forced  breathing  there  was  a  noticeable  im- 
provement in  strength  and  endurance  of  grip. 

Fourth,  a  slight  quickening  of  pulse  oc- 
curred during  the  breathing,  though  not  by 
any  means  so  pronounced  as  that  reported  by 
Comstock. 

Fifth,  and  most  interesting:  actual  tests  of 
reaction  time,  discrimination  time,  memory- 
span,  visual  discrimination  of  forms  and  pre- 
cision 'of  movement,  all  showed  more  or  less 
impairment  when  administered  immediately 
after  forced  respiration. 

It  is  commonly  stated  that,  while  alcohol 
produces  for  a  time  distinct  exhilaration  and 
a  feeling  of  exceptional  mental  readiness  and 
fluency  of  thought,  the  actual  performance 
under  these  conditions  does  not  measure  up  to 
one's  subjective  estimate  of  it.  I  suggest, 
therefore,  that,  contrary  to  Comstock's  view, 
forced  breathing  is  probably  not  so  valuable 
as  a  mental  stimulant  as  it  may  appear  on  the 
strength  of  the  feeling  of  exhiliration  which  it 
develops.  My  experiments,  however,  have  no 
bearing  upon  the  effect  of  forced  breathing 
during  longer  intervals  of  time  after  normal 
breathing  has  been  resumed. 

Guy  Montrose  Whipple 

Cornell  University, 
December  6,  1909 


QUOTATIONS 


THE    ANTIVn'ISECTION    CAMPAIGN 

The  antivivisectionists  so-called,  that  is,  the 
misguided,  ignorant,  and  the  fanatics  who 
have  no  objection  to  live-broiled  lobsters,  "  live 
feather  "  pillows,  spring  traps  for  mice,  sticky 
fly  paper  and  other  forms  innumerable  of  tor- 
ture of  the  brute  creation,  but  shudder  at  the 
use  of  animals  for  the  manufacture  of  vaccine 
and  antitoxins  or  for  the  gaining  of  knowledge 
that  will  aid  in  saving  human  life,  have 
opened  their  annual  campaign  by  an  attack  on 
the  Rockefeller  Institute.  A  newspaper  of 
this  city,  whose  proprietor  is  said  to  have  a 
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leafion,  though  no  excuse,  for  disliking  med- 
ical men,  has  begun  the  publication  of  affi- 
davits from  discharged  employees  of  the  insti- 
tute, picturing  the  "horrors"  of  animal 
experiments,  particularly  the  epoch-making 
experiments  of  Carrel  on  blood-vessel  anasto- 
mosis and  the  transplantation  of  viscera  and 
other  parts.  It  is  made  to  appear  that  these 
are  revelations  of  the  secrets  of  the  torture 
chamber,  though  all  that  these  persons  have  to 
tell  has  already  been  told  time  and  again  in 
reports  to  societies  and  in  the  medical  and 
other  scientific  journals,  and  even  in  the  secu- 
lar press.  Among  the  horrors  mentioned  is 
that  the  experimenter  after  grafting  a  leg  on 
a  dog  "twisted"  it  to  see  if  the  bones  were 
knitting,  and  the  impression  intended  to  be 
conveyed  is  that  the  limb  was  turned  round 
and  round  provoking  howls  of  agony.  An  ex- 
perimenter, no  matter  how  "cruel"  he  was, 
would  not  be  so  foolish  as  to  vitiate  his  experi- 
ment by  breaking  up  the  adhesions  in  this 
senseless  way,  and  what  he  did,  if  he  "  twisted  " 
the  leg  at  all,  was  what  every  surgeon  does 
with  a  fractured  bone  to  assure  himself  that 
union  is  taking  place.  Another  harrowing 
detail  is  that  the  dogs,  when  operated  upon, 
under  an  anesthetic  it  is  admitted,  lost  more 
or  less  blood.  Still  another  is  that  when  one 
of  the  operations  failed  and  the  dog  was  in 
pain  he  was  chloroformed  at  once  so  that  he 
should  not  suffer.  And  so  with  all  the  rest  of 
this  well-paid-for  matter.  The  head  lines  are 
horrible,  but  any  one  of  moderate  intelligence, 
reading  the  affidavits  and  noting  the  char- 
acter of  the  experiments  and  that  they  were 
always  done  under  anesthesia,  can  see  that 
they  were  conducted  with  no  more  "  cruelty  " 
than  any  surgical  operation  on  man  or  beast. 
Many  columns  of  equally  hideous  and  bloody 
details  could  be  written  from  the  account  of 
a  scrubwoman  or  a  day  laborer  who  was  al- 
lowed the  run  of  the  operating  room  and  surg- 
ical wards  of  a  hospital  for  a  day  or  a  week; 
and  the  surgeons  who  were  racking  their 
nerves  and  wearying  their  flesh  in  the  en- 
deavor to  relieve  pain  and  save  life  could  with 
equal  effect  be  called  butchers  in  the  stirring 
head  lines. — Medical  Record. 


SCIENTIFIC  BOOKS 
Lea  Zoocecidies  des  Plantes  dfEurope  et  du 

Bassin  de  la  Mediteranee,    By  C.  Houard, 

Docteur  es  sciences  Laur^at  de  I'lnstitute. 

2  vols.,  1,247  pp.,  2  full  page  plates  and 

1,365    figs.     Librarie    Scientifique.     Paris, 

A.  Hermann.    1908. 

The  plan  of  this  work  is  especially  interest- 
ing  to  botanists  since  the  cecidia  are  grouped 
with  reference  to  the  host  plants  instead  of 
the  insects  or  other  animals  which  cause 
their  formation.  The  host  plants  are  ar- 
ranged in  accordance  with  Engler  &  Prantl's 
"  Pflanzenf  amilien  "  and  under  each  species  is 
given  the  cecidia  which  occur  upon  it,  with 
cross  references  for  those  species  of  cecidia 
which  occur  on  more  than  one  host.  Each 
family  of  host  plants  is  preceded  with  a  r6- 
sum6  of  the  characters  of  the  cecidia  which 
occur  upon  its  species.  The  work  records  a 
total  of  6,239  spoeies,  with  descriptions  of 
each.  In  general,  the  descriptions  are  short 
and  clear  so  that  there  should  be  very  little 
difficulty  in  identifying  the  species.  How- 
ever, in  some  cases  the  data  were  evidently  too 
meager  to  enable  the  author  to  give  complete 
descriptions. 

The  figures  are  clear  and  for  the  most  part 
have  been  copied  from  the  works  of  the  au- 
thors who  described  the  species.  Following 
each  sx)ecies  of  cecidia  are  the  references  to  the 
bibliography.  Each  species  is  also  accom- 
panied by  abbreviations  which  explain  the 
part  of  the  plant  on  which  it  occurs,  whether 
it  is  simple  or  compound,  whether  the  meta- 
morphosis occurs  in  the  cecidia  or  in  the 
ground,  the  time  required  for  its  complete 
development,  and  the  geographical  distribu- 
tion. 

Among  the  host  plants  are  many  groups 
which  in  America,  so  far  as  we  now  know, 
have  few  or  no  cecidia,  viz.,  the  fungi,  algse, 
liverworts,  mosses  and  ferns.  There  are  also 
many  families  of  flowering  plants,  of  which 
the  American  representatives  do  not  bear 
cecidia.  About  one  third  of  the  known  genera 
of  American  cecidia  are  also  common  to  Eu- 
rope, but  only  a  very  few  species  are  common 
to  both  the  old  and  the  new  world.  Of  the 
few  species  which  are  common  to  both  Europe 
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and  America,  the  most  conspicuous  is  the 
Phylloxera  vastairix  Plan,  of  the  grape  which 
was  introduced  from  America  and  has  proved 
flo  destructive  to  the  vineyards  of  Europe. 

The  work  also  includes  a  hibliographical 
index  of  nearly  400  authors  and  about  1,200 
titles;  index  tables  giving  the  orders,  families, 
genera  and  species  of  the  organisms  which 
cause  the  cecidia;  and  the  families,  genera 
and  species  of  the  host  plants. 

In  looking  over  the  bibliographical  index 
our  attention  is  attracted  to  the  names  of  a 
few  authors  who  have  also  contributed  to  our 
knowledge  of  American  cecidology,  especially 
that  of  C.  R.  von  Osten-Sacken,  who  contrib- 
uted far  more  to  the  American  than  to  the 
European  literature. 

Every  one  in  America  who  has  attempted 
a  study  of  cecidology  has  experienced  great 
difficulty  due  to  the  literature  being  so  in- 
volved with  other  phases  of  biology,  especially 
entomology,  and  the  author  in  his  preface 
states  that  this  is  also  true  in  Europe  and  this 
fact  has  led  to  his  undertaking  this  important 
work. 

It  will  undoubtedly  prove  most  useful  not 
only  for  the  cecidologist,  but  for  the  botanists 
and  the  entomologists.  In  fact,  the  author 
expresses  the  hope  that  the  work  will  be  of 
service  to  the  entomologists,  the  botanists,  the 
foresters  and  the  agriculturists.  The  author 
and  his  fellow  scientists  are  to  be  cong^ratu- 
lated  upon  the  excellency  and  usefulness  of 
this  work.  A  most  excellent  companion  piece 
to  this  would  be  a  similar  work  on  the  myco- 
cecidies. 

Cecidology  is  one  of  the  youngest  of  the 
biological  sciences  in  both  Europe  and  Amer- 
ica, but  has  attracted  a  great  deal  more  atten- 
tion in  Europe  than  in  this  country.  The 
greater  part  of  the  work  has  been  done  by  the 
entomologists,  who  have  naturally  been  more 
interested  in  the  insects  than  in  the  cecidia. 
However,  the  subject  is  now  attracting  the  at- 
tention of  the  botanists,  who  are  finding  it  a 
fruitful  field  from  the  standpoint  of  plant 
pathology  and  plant  physiology.  There  are  at 
the  present  time  a  number  of  young  workers 
who  are  taking  up  this  study  and  in  due  time 


we  may  expect  similar  productions  in  this 
country.  Mel  T.  Cook 

Delaware  Aobicultubal 
ExPEBiMENT  Station, 
Newabk,  Del. 

Lehrhuch  der  Pharmakognosie,  Von  Dr. 
George  Karsten,  Professor  an  der  Univer- 
sitat  Halle,  und  Dr.  Friedrigh  Oltmanks^ 
Professor  an  der  XJniversitat  Freiburg  I.  B. 
Zweite  voUstandig  umgearbeitete  Auflage 
von  G.  Karstens  Lehrbuch  der  Pharmakog- 
nosie. Mit  512  zum  Teil  farbigen  Abbil- 
dungen  im  Text.  Jena,  Gustav  Fischer. 
1909. 

Pharmacognosy  is  a  comparatively  new 
branch  of  botanical  science,  and  text-books  on 
the  subject  are  very  welcome,  particularly  if 
they  present  a  new  point  of  view.  In  this 
country  the  so-called  works  on  materia  medica, 
on  which  the  students  of  pharmacy  and  medi- 
cine formerly  relied  for  their  knowledge  of 
vegetable  drugs,  are  being  replaced  by  works 
on  pharmacognosy,  on  the  one  hand,  and 
works  on  pharmacology  on  the  other.  In 
other  words,  these  two  divisions  can  no  longer 
be  covered  by  a  single  text  or  treated  with 
authority  by  the  same  author.  Thus,  pharma- 
cognosy in  the  modem  acceptation  of  the  term 
deals  with  the  natural  origin  of  vegetable  and 
animal  drugs,  their  physical  and  morpholog* 
ical  characters,  and  the  chemical  nature  of 
their  constituents,  while  pharmacology  deals 
with  the  action  of  their  constituents  and 
preparations  on  the  animal  organism,  and 
hence  to  this  latter  division  properly  belongs 
the  consideration  of  therapeutic  properties 
and  doses.  It  is  to  the  credit  of  German 
scientists  and  teachers  that  they  earlier  dif- 
ferentiated these  subjects  than  we  in  this 
country. 

The  work  at  hand  treats  of  the  vegetable 
drugs  exclusively,  but,  like  most  of  the  Ger- 
man works  on  this  subject  intended  for  the 
use  of  students,  treats  only  of  a  limited  num- 
ber of  the  drugs,  these  being  more  or  less 
typical  of  the  various  classes.  Professor  Olt- 
manns  has  written  the  chapters  dealing  with 
the  cryptogamic  drugs,  rhizomes,  roots,  tubers. 
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flowers  and  exudation  products,  while  Pro- 
fessor Karstens  has  considered  the  woods, 
barks,  leaves,  herbs,  fruits  and  seeds.  The 
order  of  treatment  of  each  drug  is  somewhat 
as  follows:  (1)  The  botanical  origin  together 
with  a  few  words  on  the  distribution  of  the 
plant;  (2)  an  historical  note  on  the  use  of  the 
drug  in  medicine  or  in  the  arts;  (3)  the  ex- 
ternal morphology  of  the  drug;  (4)  the  anat- 
omy of  the  drug;  (5)  a  brief  description  of  the 
drug  in  the  powdered  form,  and  (6)  an 
enumeration  of  the  important  constituents. 

The  strongest  feature  of  the  work  is  the 
comprehensive  treatment  of  the  macroscopic 
and  microscopic  structure,  the  illustrations 
being  numerous  and  in  part  colored.  The 
Oerman  point  of  view  of  treating  a  selected 
number  of  subjects  in  a  thorough  manner  is 
to  be  conunended  in  a  Lehrhuch,  and  looked  at 
pedagogically  Karsten  and  Oltmanns's  '^  Phar- 
macognosy" is  an  excellent  work. 

Henry  Kraemer 
Philai>elphia  Colixge  of  Phabmacy 

The  Periodic  Law.  By  A.  E.  Garrett,  B.Sc, 
FJIjLS.  New  York,  D.  Appleton  &  Co. 
This  is  one  of  the  volumes  in  the  Interna- 
tional Scientific  Series.  The  first  part  of  the 
work  is  historical,  after  an  introduction  giv- 
ing the  methods  of  determining  the  atomic 
weights.  Beginning  with  Prout's  hypothesis, 
the  early  attempts  at  classifying  the  elements 
are  reviewed.  It  may  well  be  questioned 
whether  undue  space  and  prominence  are  not 
given  to  some  of  these.  In  discussing  the 
periodic  system  itself,  the  author  assigns  more 
credit  to  Lothar  Meyer  than  MendeleefF  was 
willing  to  give  him  and  than  I  am  inclined  to 
think  is  justly  his  due.  Much  prominence  is 
given  the  important  work  of  Cornelley.  The 
pendulum  swing  of  Professor  Spring,  of 
Liege,  is  attributed  to  Beynolds  and  Crookes, 
and  the  idea  of  the  spiral,  first  worked  out  by 
Baumhauer,  is  credited  to  Johnstone  Stoney. 
A  considerable  portion  of  the  book  is  given 
to  the  applications  of  the  periodic  law  and  a 
chapter  is  devoted  to  the  efforts  at  stating  the 
relationship  between  the  atomic  weights  in  the 
terms  of  a  mathematical  formula.  In  the  last 
chapter  there   is  a  discussion   of   the  more 


recent  theories  as  to  the  nature  and  structure 
of  the  atom  and  their  bearing  on  the  periodic 
law. 

The  book  is  well  written  and  should  prove 
a  useful  handbook  to  a  student  of  this  im- 
portant subject.  F.  P.  Venable 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  first  number  of  the  Journal  of  Pharma- 
cology and  Experimental  Therapeutics,  edited 
by  Dr.  J.  J.  Abel  of  the  Johns  Hopkins  Uni- 
versity, appeared  in  June.  It  contains  the 
following  articles,  with  these  results  in  brief: 

1.  "  The  Comparative  Toxicity  of  the  Chlo- 
rides of  Magnesium,  Calcium,  Potassium  and 
Sodium,"  by  D.  R.  Joseph  and  S.  J.  Meltzer. 
The  order  of  toxicity  of  the  four  chlorides 
when  tested  on  dogs  is  magnesium,  Ca,  K  and 
Na.  It  is  thought  that  the  effect  of  these 
chemical  substances  dei)end8  in  large  part 
upon  the  particular  substance  upon  which  they 
act,  that  is,  the  effect  upon  simple  tissues  is 
not  applicable  to  complex  organs,  and  the 
effect  upon  organs  is  not  applicable  to  entire 
animals.  The  toxicity  of  alkalies  and  alkali 
earths  existing  as  constituents  of  the  animal 
body  is  in  inverse  proportion  to  the  quantities 
in  which  they  are  present  in  the  serum  of  that 
animal. 

2.  "  Studies  in  Tolerance — ^I.,  Nicotine  and 
Lobeline,"  by  C.  W.  Edwards.  Tolerance  to 
nicotine  or  tobacco  can  be  obtained  in  ani- 
mals only  with  great  difficulty  when  the  drug 
is  given  in  small  doses.  Dogs  develop  resist- 
ance quickly  to  large  toxic  doses  of  nicotine, 
but  to  lobeline  they  gain  only  a  limited  toler- 
ance. 

3.  "  Studies  in  Tolerance — Strychnine,"  by 
Worth  Hale.  Dogs  may  develop  a  tolerance 
to  strychnine  very  slowly  and  at  best  in  a  very 
imperfect  form.  Guinea-pigs,  owing  to  their 
varying  degree  of  sensitiveness,  yield  results 
that  are  somewhat  uncertain,  though  acquired 
tolerance  is  suggested. 

4.  ^Mechanism  of  Haemolysis,  with  special 
reference  to  the  Belation  of  Electrolytes  to 
Cells,"  by  Q.  N.  Stewart.  Evidence,  both  his- 
tological and  physico-chemical,  is  brought 
forward  to  support  the  idea  that  the  8UX)er- 
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ficial  layer  of  the  erythrocyte  plays  an  impor- 
tant part  in  regulating  the  exchange  between 
the  corpuscles  and  the  plasma  or  other  sur- 
rounding media.  Alterations  of  the  envelope 
merely  allow  the  conditions  to  be  established 
which  are  necessary  for  the  transformation  of 
the  hsBmochrome.  Some  evidence  is  offered 
in  support  of  the  idea  that  the  electrolytes  of 
the  erythrocytes  may  be  divided  into  three 
fractions:  (1)  A  portion  which  escapes  even 
with  the  gentlest  methods  of  laking,  (2)  one 
liberated  only  by  energetic  laking  agents,  and 
(3)  one  set  free  only  by  destructive  processes. 

5.  "  Studies  Concerning  the  Iodine-contain- 
ing Principle  of  the  Thyroid  Gland — ^I.,"  by 
S.  Strouse  and  C.  Voegtlin.  lodotyrosine 
has  not  an  analogous  effect  to  that  of  the  ex- 
tract of  thyroid  gland  upon  nitrogen  metab- 
olism or  upon  the  blood  pressure.  It  has  no 
curative  effect  upon  myxedema  or  cretinism, 
does  not  exhibit  the  typical  action  of  the 
thyroid  extract  in  exophthalmic  goiter  and 
finally  the  negative  results  of  these  writers 
seem  to  indicate  that  the  activity  of  the  io- 
dine-containing principle  of  the  thyroid  gland 
is  not  due  to  a  combination  of  iodine  with 
one  single  cleavage  product  of  protein. 

6.  ''  The  Antagonism  of  the  Adrenal  Glands 
against  the  Pancreas,"  by  C.  W.  Edmunds. 
The  action  of  adrenalin  in  inhibiting  the  pan- 
creatic secretion  is  found  to  be  in  no  sense 
specific.  Nicotine  and  other  drugs  that  con- 
strict the  blood  vessels  of  the  gland  cause  an 
inhibition  of  the  gland's  secretion  as  does 
adrenalin,  and  in  a  similar  manner  asphyxia 
and  splanchnic  stimulation  may  produce 
ansemia  of  the  organ  and  thereby  inhibit  secre- 
tion. 

7.  "  Quantitative  Experiments  with  the  Cu- 
taneous Tuberculin  Reaction,"  by  C.  J.  Pir- 
quet.  It  is  found  that  the  cutaneous  tuberculin 
reaction  depends  upon  at  least  two  factors,  one 
the  tuberculin,  the  other  that  furnished  by  the 
organism,  which  latter  can  be  considered  as 
an  antibody,  the  origin  of  which  dates  back  to 
previous  infection  of  the  organism  with  the 
tubercle  bacilli.  The  first  factor  can  be  varied 
at  will  and  progressive  dilutions  are  followed 
by  a  more  or  less  uniform  diminution  of  the 


intensity  of  the  reaction,  but  owing  to  an  im- 
perfect understanding  of  certain  phenomena 
no  definite  mathematical  expression  could  be 
elicited  for  the  determinations  made. 

The  August  number  of  the  Journal  of 
Pharmacology  and  Experimental  Therapeutics 
contains  the  following  articles: 

1.  "  Some  Convenient  Laboratory  Appa- 
ratus," by  h..  C.  Crawford  and  H.  Honn.  An 
automatic  winding  device  for  spring  kymo- 
graphs is  described  and  figured.  This  device 
consists  of  a  small  motor  and  a  special  clamp 
that  can  be  easily  attached  to  the  heavier 
forms  of  kymographs  resembling  the  Ludwig- 
Baltzer  type. 

A  self-registering  injection,  a  nerve  stimu- 
lating apparatus,  and  a  combined  signal  and 
base  line  apparatus  are  each  figured  and  de- 
scribed. 

2.  "The  Effect  of  Caffeine  and  Sodium 
Bicarbonate  upon  the  Toxicity  of  Acetani- 
lide,"  by  Worth  Hale.  The  author  concludes 
that  caffeine  is  of  little  or  no  benefit  in 
acetanilide  poisoning,  in  some  cases  it  even 
exerts  a  harmful  effect.  Sodium  bicarbonate 
lessens  the  toxicity  of  acetanilide  both  upon 
the  heart  and  upon  the  intact  animal. 

8.  "Anesthesia  by  the  Intracerebral  Injec- 
tion of  Magnesium  Chloride,"  by  V.  E.  Hen- 
derson. A  note  describing  a  laboratory  method 
for  anesthetizing  rabbits  and  cats. 

4.  "Ergot,"  by  W.  H.  Cronyn  and  V.  E. 
Henderson.  It  is  held  by  these  writers  that 
most  galenical  preparations  contain  consider- 
able amounts  of  the  active  principles.  The 
pharmacologic  action  of  the  small  doses 
usually  prescribed  are,  however,  too  slight  to 
elicit  the  desired  effect  when  given  per  o«. 
Ergotoxine  is  a  highly  active  alkaloid  and  has 
the  properties  of  erg^t  most  desired  in  medi- 
cine, it  brings  on  long  enduring  vaso-constric- 
tion,  increases  uterine  movements  when  ex- 
hibited intravenously,  and  the  same  to  a  less 
extent  when  injected  subcutaneously,  but 
when  given  per  os  has  very  little  action. 

5.  "  On  the  Pharmacological  Action  of 
Some  Phthaleins  and  their  Derivatives,  with 
Special  Beference  to  their  Behavior  as  Purga- 
tives— ^I."  by  J.  Abel  and  L.  G.  Rowntree. 
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PLenolphthalein  and  its  halogen  products, 
phenoltetrachlorphthalein  and  tetrabromphen- 
oltetrachlorpbthalein  do  not  differ  markedly 
in  their  pharmacological  behavior.  Both 
phenolphthalein  and  its  tetrachlor  derivative 
are  non-irritant  when  applied  to  the  mucous 
membrane,  to  open  wounds,  and  when  injected 
subcutaneously.  A  subcutaneous  injection  of 
0.40  g.  in  man  causes  a  laxative  action  lasting 
four  to  six  days.  This  prolonged  action  along 
with  its  low  degree  of  toxicity  makes  it  a 
hypodermic  purgative  of  much  promise. 
When  subcutaneously  injected  the  tetrachlor 
derivative  is  absorbed  and  finally  excreted 
into  the  bile  only.  Phenolphthalein  adminis- 
tered in  the  same  way  escapes  in  part  in  the 
urine,  when  given  per  os  it  may  appear  in 
small  quantities  in  both  bile  and  urine,  but 
when  the  tetrachlor  compound  is  given  by 
mouth  none  of  it  appears  in  the  bile  or  in  the 
urine.  The  large  intestine  may  absorb  these 
drugs  from  their  solution  in  bile  and  become 
thoroughly  saturated  with  them. 

6.  "  Clavin,  Vahlen's  Active  Constituent  of 
Ergot,"  by  D.  Vanslyke.  A  sample  of  Vah- 
len's  "  clavin  *'  showed  upon  analysis  the  fol- 
lowing content:  leucin,  89.1,  iso-leucin,  22.3, 
and  valin  37.1  per  cent. 

7.  "  The  Effect  of  Collodion  on  the  Amanita- 
hemolysin."  Amanita-hemolysin  when  di- 
alyzed  in  collodion  sacs  loses  its  hemolytic 
action  completely.  Likewise  when  in  contact 
24  to  36  hours  with  granular  collodion  previ- 
ously boiled  in  one  per  cent,  sodium  chloride 
solution  and  washed  with  dilute  alkalies  the 
hemolysin  loses  its  hemolytic  action.  Solanin 
Ib  not  affected,  but  saponin  sometimes  is. 

8.  '^  The  Distributions  of  Poisons  in  the 
Amanitas,"  by  W.  W.  Ford.  Nearly  twenty 
species  of  amanitas  were  examined  and  the 
three  most  important  poisons  found  in  these 
fungi  are  muscarine,  hemolysins  and  toxins. 
By  the  methods  used  even  one  or  two  plants 
furnish  sufficient  analytic  material  to  establish 
the  properties  of  the  fungus  suspected  of 
being  poisonous. 

9.  "  On  the  Pharmacological  Action  of  lod- 
iodoso-  and  oxyiodosobenzoic  Acids,"  by  A. 
S.    Lovenhart    and    W.    E.    Grave.     Intra- 


venous injections  of  N/20  solutions  of  sodium 
iodosobenzoate  or  oxyiodosobenzoate  acids 
cause  an  immediate  and  marked  depression  of 
the  respiratory  center,  which  seems  to  be 
identical  with  ordinary  apnoea  caused  by  ex- 
cessive ventilation.  This  and  other  physio- 
logical phenomena  seem  to  indicate  that  the 
oxygen  bound  to  the  iodine  in  iodosobenzoic 
acid  is  physiologically  active. 


AN    EARLY    NOTE    ON    FLIES    A8    TRANS- 
MITTERS   OF   DISEASE 

In  these  days  when  we  are  just  coming  to 
realize  what  powerful  agents  insects  are  in  the 
dissemination  of  infectious  diseases,  it  is  in- 
teresting to  read  on  pages  385  and  386  in 
Edward  Bancroft's  '^  An  Essay  on  the  Natural 
History  of  Guiana  in  South  America,"  pub- 
lished in  London  in  1769,  concerning  a  disease 
called  "  Yaws  "  very  prevalent  in  Guiana : 

The  Yaws  are  spungey,  fungous,  yellowish,  cir- 
cular protuberances,  not  rising  very  high,  but  of 
different  magnitudes,  usually  between  one  and 
three  inches  in  circumference.  These  infest  the 
whole  surface  of  the  body,  and  are  commonly  so 
contiguous  that  the  end  of  the  finger  can  not  be 
inserted  between  them;  and  a  small  quantity  of 
yellowish  pus  is  usually  seen  adhering  to  their 
surface,  which  is  commonly  covered  with  flies, 
through  the  indolence  of  the  Negroes.  This  is  a 
most  troublesome,  disagreeable  disorder,  though 
it  is  seldom  fatal.  Almost  all  the  Negroes,  once 
only  in  their  lives,  are  infected  with  it,  and  some- 
times the  Whites  also,  on  whom  its  effects  are 
much  more  violent.  It  is  usually  believed  that 
this  disorder  is  communicated  by  the  flies  who 
have  been  feasting  on  a  diseased  object,  to  those 
persons  who  have  sores,  or  scratches,  which  are 
uncovered;  and  from  many  observations,  I  think 
this  is  not  improbable,  as  none  ever  receive  this 
disorder,  whose  skins  are  whole;  for  which  reason 
the  Whites  are  rarely  infected;  but  the  backs  of 
the  Negroes  being  often  raw  by  whipping,  and 
suffered  to  remain  naked,  they  scarce  ever  es- 
cape it. 

The  "Yaws"  according  to  the  Standard 
Dictionary  is:  "A  contagious  tropical  skin- 
disease  characterized  by  small,  dusky  red  spots 
that  develop  into  raspberry-like  tubercles, 
sometimes  ulcerating :  often  of  long  continu- 
ance: frambcesia." 
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Bancroft  was  a  physician,  who  resided  on 
the  river  Demerara,  from  which  he  wrote  let- 
ters to  his  brother  under  dates  July  8-Novem- 
ber  15,  1766.  In  1769,  these  letters  were  col- 
lected and  published  in  a  volume,  under  the 
above  title,  dedicated  to  William  Pitcaim, 
M.D.,  fellow  of  the  Royal  College  of  Physi- 
cians in  London  and  Physician  of  St.  Bar- 
tholomew's Hospital.  The  copy  from  which 
this  extract  is  taken  may  be  found  in  the 
Library  of  Congress  at  Washington. 


E.   W.   GUDGER 


State  Normal  College, 
Greensbobo,  N.  G. 


SPECIAL   ARTICLES 

GLAGUTION  in  the  SAN   BERNARDINO  RANGE, 

CALIFORNU 

While  engaged  in  the  study  of  the  moun- 
tains of  southern  California  the  past  summer 
the  writers  spent  a  week  about  the  slopes  of 
San  Gorgonio  Mountain,  the  highest  point  of 
the  San  Bernardino  range.  The  important 
discovery  was  made  of  unmistakable  signs  of 
former  glaciation  upon  its  northern  slope. 
This  is  a  fact  of  considerable  interest  because 
it  has  hitherto  been  assumed  that  the  south- 
ernmost point  of  glaciation  in  the  United 
States  was  in  the  Sierra  Nevadas,  nearly  two 
hundred  miles  to  the  north. 

The  San  Bernardino  range  is  topographic- 
ally distinct  from  any  other  mountains  of 
southern  California.  It  appears  to  be  much 
younger  than  the  San  Gabriel  range,  from 
which  it  is  separated  by  the  Cajon  Pass,  and 
also  to  have  had  a  different  history  from  the 
San  Jacinto  Mountains,  which  lie  to  the  south 
on  the  opposite  side  of  the  San  Gorgonio  pass. 

The  topography  of  the  range  is  marked  by 
broad  elevated  valleys,  and  plateau-like  ridges. 
There  are  several  undrained  basins  quite  sim- 
ilar to  those  in  the  desert  immediately  ad- 
joining on  the  north,  and  it  seems  reasonable 
to  assume  that  the  range  as  a  whole  is  an  up- 
lifted fault  block  of  what  was  once  topograph- 
ically a  portion  of  the  Mohave  desert. 

The  highest  portion  of  the  range  forms  a 
rather  sharp  ridge  about  six  miles  long  and 


extending  a  little  north  of  west  and  south  of 
east.  San  Bernardino  Mountain  forms  the 
western  end  of  this  ridge  with  an  elevation  of 
10,630  feet,  while  the  eastern  end  is  known  as 
San  Gorgonio  Mountain  with  a  height  of 
11,485  feet.  The  Santa  Ana  Hiver,  the  main 
stream  in  the  range,  drains  the  northern 
slope  of  this  ridge,  receiving  its  large  perma- 
nent flow  of  cold  water  from  the  glacial 
gravels  and  the  snow  banks  which  linger  late 
in  the  season  in  the  heads  of  the  protected 
canons. 

The  largest  glacier  existed  on  the  north- 
west slope  of  San  Gorgonio  in  a  semicircular 
basin  made  by  a  northerly  curve  of  the  ridge 
running  westerly  to  San  Bernardino  Moun- 
tain. Here  is  a  true  glacial  cirque,  and  from 
its  margins  well-characterized  morainal  ridges 
extend  downward  for  about  a  mile  into  the 
basin  of  the  South  Fork  of  the  Santa  Ana 
River,  and  block  a  small  tributary  from  the 
east.  Above  the  dam  thus  made  is  a  body  of 
water  about  a  quarter  of  a  mile  across  known 
as  Dry  Lake.  The  lower  marginal  moraine 
reached  fully  three  quarters  of  a  mile  below 
the  lake,  the  total  width  of  the  glacier  at  its 
lower  end  being  indicated  by  this  distance. 
The  rock  debris  on  its  lower  side  forms  a  great 
wall  across  the  valley  300  to  400  feet  high. 
The  glacier  appears  to  have  been  overloaded 
with  debris  and  after  having  first  reached  the 
lowest  point  where  there  is  a  great  quantity  of 
partly  modified  morainal  material,  to  have 
been  crowded  progressively  eastward  back 
toward  the  present  Dry  Lake.  In  places  two 
to  three  marginal  moraines  appear  and  several 
basin-like  depressions  resembling  kettle  holes. 
No  bedrock  is  visible  in  the  path  of  the 
glacier  and  scratched  boulders  were  not  recog- 
nized with  certainty.  The  granitic  rocks  are 
coarse  and  crumble  rapidly  and  it  is  not  to  be 
wondered  at  that  no  boulders  thus  marked 
were  seen.  Great  springs  issue  from  the 
lower  margin  of  these  glacial  gravels,  form- 
ing a  typical  mountain  meadow  with  abun- 
dance of  grass  and  a  cool  bracing  air. 

Another  typical  cirque  basin  lies  close  up 
under  the  northeast  crest  of  San  Gorgonio, 
and  contains  snow  drifts  nearly  all  summer. 
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A  half  mile  below  are  one  or  more  well-marked 
semicircidar  terminal  moraines. 

Two  miles  northwest  of  San  Gorgonio,  and 
in  another  northeastward  facing  cirque  was  a 
glacier  which  carried  down  a  vast  amount  of 
dd)ris  to  within  a  quarter  of  a  mile  of  the 
termination  of  the  large  glacier  already  de- 
scribed. A  small  body  of  water  known  as 
Dollar  Lake  occupies  the  last  resting  place  of 
the  ice  close  up  under  the  rocky  cliffs. 

Following  the  ridge  westerly  for  two  miles 
more  we  come  to  a  cirque-like  basin  close  up 
under  the  crest  and  forming  the  head  of 
Hathaway  Creek.  Here  was  perhaps  the 
most  interesting  glacier  of  all  in  the  district*. 
It  was  a  long  narrow  tongue  of  ice  which 
reached  downward  a  mile  and  left  the  most 
perfect  moraines  seen.  Five  semicircular 
terminal  moraines  cross  the  canon  and  upon 
its  eastern  side  is  an  ideally  perfect  marginal 
moraine.  The  middle  one  of  the  terminal 
moraines  is  formed  of  immense  blocks  of  rock 
and  looked  at  from  below  its  curving  front 
forms  a  great  wall  nearly  100  feet  high.  The 
lowest  moraine,  1,000  feet  farther  down  the 
canon,  is  formed  of  the  finest  material  of  any, 
as  though  when  the  first  ice  tongue  came  down 
it  found  the  surface  soft  and  deeply  disinte- 
grated. The  phenomena  here  indicate  that 
glaciation  was  of  considerable  duration,  and 
that  the  history  of  the  period  was  anything 
but  simple. 

The  last  glacier  on  the  ridge  was  a  small 
one  nestling  also  in  a  northeast-facing  alcove 
near  the  top  of  San  Bernardino  Mountain. 

None  of  these  glaciers  appear  to  have  de- 
scended much  below  8,500  feet,  and  it  will  be 
seen  from  the  descriptions  given  that  the  con- 
ditions had  to  be  just  right  for  their  appear- 
ance at  all.  Such  conditions  were  a  north- 
ward or  northeastward  facing  alcove  which 
headed  sufficiently  close  to  the  crest  to  receive 
the  snows  which  drifted  over  its  summit.  The 
west  fork  of  Hathaway  Creek,  which  headed 
nearly  as  high  as  the  glaciated  one,  was  sepa- 
rated from  the  crest  by  a  plateau-like 
shoulder  and  in  its  sharp  Y-character  ap- 
pears never  to  have  contained  anything  of  a 
glacial  nature. 


There  seems  to  be  no  other  possible  inter- 
pretation of  the  phenomena  observed  but  that 
of  glacial  action,  and  it  is  quite  remarkable 
that  this  extensive  lofty  region  known  to  have 
a  heavy  precipitation  and  to  contain  a  boreal 
fauna  and  flora  should  not  long  before  have 
been  investigated  in  regard  to  the  possibility 
of  its  having  been  glaciated. 

H.  W.  Fairbanks, 
E.  P.  Carey 
Bebkelet,  Cal. 

HALLOPHAGAN    PARASITES    FROM    THE    OALIFORNU 

CONDOR 

The  great  vulture  or  condor  of  California, 
Oymnogyps  califomianus,  although  not  as 
rare  a  bird  as  reported  by  most  bird  books  is 
yet  so  uncommon  and  shy,  and  hence  so  rarely 
seen,  and  is  such  an  extraordinary  great  feath- 
ered animal,  that  it  is  one  of  the  most  inter- 
esting of  American  birds.  It  ranges  north 
and  south  through  the  mountains  of  the  state, 
nesting  in  wild  and  inaccessible  places.  It  is 
nearly,  if  not  quite,  as  large  as  the  condor  of 
the  South  American  Andes,  averaging  four 
and  a  half  feet  in  length  and  ten  feet  in  spread 
of  wing.  The  female  lays  a  single  enormous 
egg  (4ix2i  inches),  specimens  of  which  are 
rarer  in  collections  than  those  of  the  great 
auk. 

Up  to  the  present  time  no  Mallophaga 
(biting  bird  lice)  have  been  recorded  from  this 
bird  giant.  However  one  of  my  students  of 
several  years  ago,  C.  S.  Thompson,  a  student 
of  birds  as  well  as  of  insects,  took  a  number  of 
Mallophaga  from  a  single  condor  and  I  have 
just  taken  time  to  go  over  this  material.  It 
includes  only  two  species,  a  small  Menopon 
and  a  Lipeurus  of  average  size. 

The  Lipeurus  belongs  to  the  well-character- 
ized group  of  sex-guttati  (with  six  curious 
chitinized  spots  on  the  anterior  half  of  the 
head),  whose  members  are  found  only  on 
raptorial  birds,  especially  the  larger  kinds  as 
vultures  and  eagles.  The  group  affinities  of 
the  specimens  (two  females  and  a  male)  are 
certain,  but  whether  they  should  be  assigned 
to  one  of  the  few  already  described  species  of 
this  group  or  be  looked  on  as  representatives 
of  a  new  form  is  not  so  easily  determined. 
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On  the  whole,  I  am  inclined  to  align  them 
with  Giebel's  long-known  species  Lipeurus 
ckssessor,  Giebel  described  the  species  from 
specimens  taken  from  the  South  American 
condor,  Sarcorhamphua  grypJius.  Piaget 
found  it  again  on  the  same  host  and  Carriker 
has  taken  it  on  the  king  vulture,  Oypagus 
papa,  in  Costa  Bica.  As  the  range  of  the 
king  vulture  and  the  California  condor  al- 
most overlap  (the  king  vulture  is  said  to 
occur  occasionally  in  Arizona)  it  is,  at  first 
thought,  not  surprising  that  the  single  para- 
site species  is  common  to  all  three  of  these 
great  American  vultures. 

Osbom  has  found  a  Lipeurus  on  the  turkey 
buzzard  (Cathartes  aura)  in  Iowa,  but  de- 
scribes is  as  distinct  from  assessor  under  the 
name  marginalis.  His  si>ecimens  (two)  are 
smaller  by  a  third  than  assessor  and  have 
their  markings  "  confined  to  the  narrow  mar- 
ginal lines." 

The  single  Menopon  specimen,  a  female, 
can  also,  I  think,  be  ascribed  to  an  already 
known  species,  namely  Menopon  fasciatum, 
collected  by  Kudow  from  the  South  American 
condor  (Sarcorhamphus  gryphus)  and  by 
Carriker  from  the  king  vulture  {Oypagus 
papa).  The  exact  determination  of  this  Men- 
opon species  is  made  very  difficult,  if  not  im- 
possible, by  BudoVs  incomplete  description, 
but  Carriker's  figure  and  what  there  is  of  the 
original  description  correspond  too  well  with 
my  specimen  from  the  California  condor  to 
make  necessary  the  establishment  of  a  new 
species  for  it. 

It  is  highly  interesting — at  least  it  is  to  me 
— ^to  find  two  parasitic  species  common  to  all 
three  of  the  great  vultures  of  the  American 
Cordillera.  But  the  range  of  these  birds,  al- 
though extending  north  and  south  for  several 
thousand  miles,  is  nearly  continuous  when  the 
three  species  are  taken  as  one  host  type. 
Looked  at  in  this  way  the  geographical  range 
of  the  parasites  seems  explicable.  But  when 
we  keep  in  mind  the  facts  that  the  host  type 
is  really  a  compound  of  three  taxonomically 
quite  distinct  units — they  represent  three  sep- 
arate genera  to  the  ornithological  systematist 
— and  that  the  individuals  of  each  of  these 
host   units    are    particularly    non-gregarious, 


even  solitary,  birds,  preventing,  almost  cer- 
tainly, any  actual  bodily  contact  between  in- 
dividuals of  the  different  species  and,  except 
at  mating  and  nesting  time,  any  such  contact 
even  among  individuals  of  any  one  of  the 
species — ^when  we  face  these  facts  the  distri- 
bution of  these  wingless  parasite  species 
comes  to  assume  the  interest  and  importance 
of  a  problem.    What  is  its  solution? 

I  can  simply  reiterate  my  belief,  already 
several  times  previously  declared,  that  such 
cases  can  only  be  explained  on  the  assumption 
of  the  occurrence  of  the  parasite  type  on  the 
common  ancestor  of  all  three  of  the  related 
(although  generically  distinct)  host  types,  and 
its  persistence  practically  unchanged  on  each 
of  the  diverging  descent  products  from  this 
original  ancestor-host. 

Vernon  L.  Kellogo 

Stanfobd  Univebsity,  Cal. 

fur-seals  domesticated 

Until  a  few  months  ago,  no  authentic  in- 
stance was  on  record  of  Alaska  fur-seals 
(Callorhinus  alascanv^)  being  fed  in  captivity 
and  living  for  any  length  of  time  in  other 
than  their  natural  environment.  Apocryphal 
tales  exist  on  the  Pribilof  Islands  of  fur-seals 
having  been  tamed  and  living  thereafter  in 
the  habitations  of  human  beings  on  the  is- 
lands. In  the  early  seventies,  the  Alaska  Com- 
mercial Company  placed  two  immature  live 
fur-seals,  exact  ages  not  definitely  known,  in 
Woodward's  Gardens  in  San  Francisco,  which 
were  confined  within  an  enclosure,  and  which 
died  of  starvation  after  several  months'  incar- 
ceration, having  eaten  nothing  during  the 
interval. 

This  experiment  at  Woodward's  Gardens 
fixed  the  idea  that  fur-seals  would  not  feed  in 
captivity.  In  view  of  this  belief,  it  is  specially 
interesting  to  announce  that  Mr.  Judson 
Thurber,  boatswain  on  the  revenue  cutter 
Bear,  has  succeeded  in  inducing  two  fur- 
seal  pups  to  take  food  voluntarily  and  in 
keeping  them  alive  and  well  in  captivity  from 
October  9,  1909,  until  the  present  time.  A 
brief  account  of  this  successful  experiment  is 
given. 

The  effort  had  its  inception  in  the  desire  of 


Jaivuabt  7,  1010] 


SCIENCE- 


35 


Dr.  Fox,  the  surgeon  of  the  Bear,  to  ascertain 
whether  the  fur-seal  carried  ectoparasites. 
For  this  purpose,  a  starving  fur-seal  pup, 
whose  mother  had  heen  killed  while  feeding 
at  sea,  was  given  to  the  Bear's  surgeon,  who 
was  unable  to  discover  any  of  the  parasites 
mentioned.  The  half -starved  little  animal  was 
then  taken  by  Mr.  Judson  Thurber,  the  Bear's 
boatswain,  who  desired  to  attempt  feeding  the 
pup  by  artificial  means.  He  was  so  far  success- 
ful in  his  efforts  that  he  induced  this  pup  to  eat 
dried  fish  from  his  hand  and  kept  it  in  good 
condition  for  three  weeks,  when  it  died  in  con- 
Tubions.  Desiring  to  carry  the  experiment 
farther,  Mr.  Thurber  obtained  two  well-con- 
ditioned fur-seal  pups,  a  male  and  a  female, 
from  the  Pribilof  Islands  on  October  9,  which 
he  induced  to  eat  regularly  and  even  greedily, 
and  which  now  are  fat  and  in  prime  condition. 

The  chronology  of  the  experiment  follows: 

October  9. — ^Two  pups  delivered  to  Revenue 
Gutter  Manning. 

October  H. — ^Pups  delivered  by  Manning  to 
Beai^-did  not  eat  between  these  dates. 

October  19. — ^Female  began  eating  solid  fish. 

October  2S, — ^Male  chloroformed  and  frenum 
severed. 

October  28. — ^Male  induced  to  swallow  a 
little  dried  salmon. 

November  2. — ^Male  began  to  eat  at  will, 
and  on  that  date  ate  with  evident  relish  nine 
small  fresh  herring  at  Seattle. 

Mr.  Thurber  began  his  experiments  by 
forcing  condensed  milk  down  the  throat  of 
the  starving  pup  first  obtained.  Li  doing  so 
he  discovered  that  the  animal  experienced 
difficulty  in  swallowing  and  attributed  this  to 
the  fact  that  the  movement  of  the  tong^ue  was 
restricted  by  the  frenum.  This  Mr.  Thurber 
at  once  severed  forcibly  with  his  finger,  upon 
which  the  pup  soon  after  began  to  eat  fish. 
After  the  death  of  this  pup  and  his  securing 
the  two  others,  the  same  impediment  to  the 
free  movement  of  the  tongue  was  noted. 
The  female,  it  is  stated,  succeeded  in  breaking 
the  frenum  by  her  own  efPorts  and  a  few  days 
afterwards  began  to  eat.  The  male  being  un- 
able to  do  this,  on  October  23  he  was  chloro- 
formed and  his  frenum  cut.  Immediately 
after  this,  the  male  began  to  protrude  its 


tongue  and  to  nose  the  fish  in  its  enclosure,  but 
did  not  eat,  possibly  because  no  suitable  food 
was  obtainable  at  sea.  Upon  the  arrival  of  the 
vessel  at  Seattle  small  herring  were  fed  to  the 
pups  and  both  animals  ate  greedily. 

The  female  was  by  far  the  easier  to  feed, 
was  without  food  for  only  ten  days  and  has 
been  in  good  condition  during  the  whole  of 
her  captivity.  The  male,  however,  was  vir- 
tually without  food  from  October  9  until  No- 
vember 2,  a  period  of  twenty-four  days,  dur- 
ing which  time  he  grew  thin  rapidly  and  was 
a  pitiful  sight  beside  his  fat  and  sleek-looking 
companion.  Since  he  began  feeding,  how- 
ever, he  fattened  daily  and  now  is  as  well-con- 
ditioned as  the  female. 

The  pups  have  been  kept  on  board  the  Bear 
in  a  box  six  feet  long  by  three  feet  wide.  At 
first  this  box  was  filled  with  sea-water  two  or 
three  times  a  day.  Now  the  box  is  kept  filled 
with  water  during  the  day  and  is  emptied  at 
night.  They  manifest  no  desire  to  leave  the 
water  during  the  day  and  frequently  sleep  on 
the  surface.  In  the  morning,  when  the  box  is 
filled  with  water,  they  show  every  indication 
of  delight.  They  are  very  tame  and,  when  not 
in  the  water,  will  allow  any  one  to  fondle  them 
unless  a  quick  motion  is  made,  when  they 
will  snap,  but  even  then  will  bite  gently  if  the 
hand  is  allowed  to  remain  quiet. 

In  conducting  this  experiment  Mr.  Thurber 
used  great  patience  and  no  little  skill.  He  be- 
gan feeding  the  animals  by  holding  their 
mouths  open  and  pouring  into  their  mouths 
evaporated  cream  mixed  with  bits  of  fish. 
The  pups  resented  this,  but  small  quantities 
went  into  their  stomachs.  Later,  Mr.  Thurber 
would  tie  bits  of  fish  on  the  end  of  a  string 
and  tease  the  animals  until  they  would  snap  at 
the  fish.  Then  he  would  manage  to  poke  the 
fish  down  the  seal's  throat  and  cut  off  the 
string.  In  this  way  the  female  was  taught 
the  taste  for  fish,  after  which  she  soon  learned 
to  eat  voluntarily. 

These  animals,  the  only  captives  of  their 
kind  in  the  world,  are  now  thriving  on  board 
the  Bear  and  it  is  hoped  soon  to  bring  them 
to  Washington,  where  they  will  be  placed  in 
the  large  pool  at  the  Bureau  of  Fisheries.  Mr. 
Thurber  is  entitled  to  all  credit  for  his  sue- 
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cess  in  demonstrating  the  practicability  of  a 
measure  hitherto  believed  impossible  of  ac- 
complishment. The  greater  portion  of  the 
foregoing  data  was  furnished  by  Captain  E. 
P.  Bertholf  of  the  Bear. 

The  result  of  Mr.  Thurber's  experiment  is 
to  establish  the  possibility  of  feeding  fur- 
seals  in  captivity.  Incidential  to  this  is  the 
interesting  disclosure  seemingly  demonstrated 
by  three  examples  under  observation  that  the 
frenum  in  the  fur-seal  young  at  first  opposes 
an  obstacle  to  their  taking  solid  food,  and 
that  its  rupture  is  a  prerequisite  to  their  feed- 
ing on  other  substances  than  mother's  milk. 
Should  this  be  proved  by  subsequent  experi- 
mentation, the  knowledge  may  open  up  a  wide 
field  of  endeavor,  having  as  its  object  the 
saving  from  death  of  those  fur-seal  nurslings 
whose  mothers  have  been  killed  at  sea,  and 
which  now  die  a  lingering  death  from  starva- 
tion. 

Barton  W.  Evermann, 

Walter  I.  Lembkey 
Bureau  of  Fisheries, 
Washington,  D.  C. 


SOCIETIES   AND  ACADEMIES 

the   biological  society  of   WASHINGTON 

The  462d  meeting  was  held  November  27,  1009, 
with  President  Palmer  in  the  chair. 

Mr.  A.  S.  Hitchcock  referred  to  the  many 
changes  in  nomenclature  in  recent  years,  and 
pointed  out  that  much  of  this  change  was  in- 
evitable. He  illustrated  the  changes  that  must 
follow  from  increased  knowledge  of  the  history  of 
grasses,  by  examples  from  Otto  Kuntze  and 
showed  how  some  of  Kuntze's  conclusions  were 
nullified  by  an  early  paper  by  Rafinesque. 

Professor  Bartsch,  referring  to  a  recent  paper 
by  Professor  Spillman,  called  attention  to  the 
attempts  of  Mr.  D.  H.  Talbot,  of  Sioux  City,  Iowa, 
during  the  eighties  to  breed  a  solid-hoofed  hog  in 
order  to  overcome  the  foot  disease.  Hog  cholera 
carried  off  all  but  two  of  the  selected  animals 
which  had  only  partially  solid  hoofs.  From  the 
progeny  of  these  by  selection  and  breeding  a  race 
of  solid-hoofed  hogs  was  obtained,  specimens  of 
which  were  seen  by  the  speaker  in  the  early 
nineties. 

The  chair  called  attention  to  the  consummation 
of  what  may  be  considered  the  first  international 


game  preserve.  This  preserve  consists  of  two 
separate  reservations— one  established  by  the  state 
of  Minnesota  and  the  other  by  the  province  of 
Ontario.  These  two  reservations  adjoin  the  inter- 
national boundary.  For  several  years  a  bill  to 
establish  a  game  refuge  in  northern  Minnesota  has 
been  pending  in  Congress  but  has  failed  to  pass. 
Last  February  by  proclamation  of  the  President 
the  Superior  National  Forest  was  established  in 
Minnesota,  and  shortly  after  a  bill  was  passed  by 
the  state  legislature  prohibiting  the  hunting  of 
game  animals  or  birds  in  national  forests,  state 
parks  and  such  other  lands  in  the  state  of  Minne- 
sota as  the  game  commission  might  set  aside  as 
game  refuges.  Under  this  law  the  Superior  State 
Game  Preserve,  comprising  about  1,000,000  acres, 
and  including  all  of  the  Superior  National  Forest 
and  some  other  lands  adjoining  the  international 
boundary,  has  recently  been  established.  Still 
more  recently  the  province  of  Ontario  has  set 
aside  an  equal  area  as  the  Quetico  National  Forest 
immediately  adjoining  the  Minnesota  reservation 
on  the  north.  The  combined  area  of  the  two 
reservations  is  about  2,000,000  acres. 

Mr.  Howell  described  a  case  of  semi-domestica- 
tion of  a  wild  bird,  the  myrtle  warbler,  in  the 
drug  store  of  Union  Station  at  Washington.  Mr. 
H.  W.  Clark  noted  a  somewhat  similar  instance 
at  Lake  Maxinkuckee,  Ind.,  in  1906. 

The  following  communications  were  presented: 

Observations  on  the  Mammals  of  the  Mammoth 

Cave:  A.  H.  Howell. 

The  paper  gave  the  results  of  a  visit  to  the 
cave  in  late  June  and  early  July.  The  habits  of 
the  cave  rat  {Neotoma  pentisylvanica)  were  de- 
scribed and  specimens  exhibited  which  had  been 
captured  in  the  cave.  Mention  was  made  of  the 
occurrence  of  three  species  of  bats  in  the  cave  In 
winter;  none  is  found  there,  however,  during  the 
summer  months. 

The  Distribution  of  Color  in  the  Seeds  of  Caw- 
peas:  C.  V.  PiPEB. 

In  the  seeds  of  cowpeas,  the  following  colors 
are  met  with  where  the  seed  is  uniformly  colored: 
black  (really  very  dark  violet),  violet,  maroon^ 
pink,  buff,  cream,  white,  marbled  brown  and  buff, 
speckled  blue  on  buff.  In  many  varieties  of  cow- 
peas,  however,  especially  where  the  body  is  white, 
the  other  color  is  always  distributed  in  definite 
types:  (1)  Small-eyed  with  a  small  amount  of 
color  about  the  hilum.  (2)  Large-eyed  with  a 
large  amount  of  color  about  the  hilum.  (3) 
Saddled  with  a  very  large  amount  of  color  cen- 
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tering  about  the  hilum.  (4)  Like  (2)  or  (3), 
but  the  color  extending  over  the  strophiolar  end 
of  the  seed.  (5)  Like  (4),  but  in  addition  scat- 
tered isolated  spots.  (6)  The  whole  seed  colored 
excepting  a  small  area  at  the  micropylar  end. 
These  types  of  distribution  are  identical  for  all 
the  colors,  and  in  this  respect  the  marbled  and 
speckled  colors  act  like  simple  colors;  for  ex- 
ample, a  cross  between  whippoorwill,  a  marbled 
seed  and  black  eye  gives  a  white  seed  with  a 
marbled  coloring  about  the  eye.  It  is  evident 
from  what  hybridizing  has  been  done  and  the 
varietieff  already  in  existence  that  there  are  per- 
fectly definite  factors  determining  the  color  dis- 
tribution, the  exact  details  of  which  will  require 
much  further  investigation.  It  is  suggestive  that 
the  coloring  centers  about  the  eye  and  in  the  dif- 
ferent types  extends  farther  and  farther  morpho- 
logieally  from  the  eye,  the  last  part  of  the  seed 
lemainin^  white  being  the  micropylar  end.  This 
is  apparently  in  accordance  with  the  path  of 
nutrient  substances  entering  the  seed  as  the 
micropylar  end  is  both  morphologically  and  physi- 
ologically farthest  from  the  hilum.  The  distribu- 
tion of  color  in  the  cowpea  is  much  simpler  and 
quite  different  from  what  it  is  in  the  beans, 
which  have  been  more  carefully  studied.  In  the 
ease  of  some  cowpea  hybrids,  one  color  pattern 
seems  to  be  laid  directly  over  the  other  as  in 
crosses  between  marbled  and  speckled  varieties, 
which  results  in  hybrids  having  both  the  marbling 
and  the  speckling. 

A  Painful  Skin  Disease   in   Man   Caused    hy   a 

Predaceous    and   Supposedly    Beneficial    Mite: 

F.  M.  Websteb. 

Attention  was  called  to  epidemics  of  a  derma- 
titis due  to  a  small  mite  {Pediouloides  ventri- 
casus)  in  various  parts  of  the  country.  In  the 
east,  the  presence  of  these  mites  among  wheat 
straw  was  traced  to  the  abundance  of  the  larve 
of  the  Aogoumois  grain  moth,  while  in  the  middle 
west,  its  excessive  abundance  was  due  to  the 
presence  of  a  wheat  joint  worm  {Isosoma  triiici). 

Ab  wheat  straw  is  used  largely  in  the  manu- 
facture of  a  cheap  grade  of  mattresses,  •  people 
using  these  mattresses  had  experienced  painful 
eruption  caused  by  the  mites  escaping  from  the 
straw  and  attacking  the  occupants  of  the  beds  on 
which  the  mattresses  were  used.  In  the  middle 
west,  people  handling  wheat  straw,  either  in 
thrashing  the  grain  or  in  bales,  had  been  attacked 
and  sufiered  from  the  attacks  of  the  mites.  Owing 
to  the  fact  that  this  eruptive  ddn  disorder  af- 


fected whole  families,  it  has  been  heretofore  sup- 
posed to  be  contagious.  M.  C.  Mabbh, 

Recording  Secretary 

THE    AlTTHBOFOLOQIGAi:.    SOCIETT    OF    WASHINGTON 

At  the  436th  regular  meeting  of  the  society,  held 
in  University  Hall,  George  Washington  University, 
November  9,  1909,  Dr.  Edgar  L.  Hewett,  director 
01  the  American  School  of  the  Archieological  Insti- 
tute of  America,  gave  an  account  of  the  work  of 
the  school  during  the  past  years.  The  lecture  was 
illustrated  with  stereopticon  views.  Dr.  Hewett 
first  described  and  illustrated  the  work  of  the 
Utah  Branch,  in  immediate  charge  of  Professor 
Byron  Cummings,  of  the  State  University  of 
Utah.  He  threw  on  the  screen  views  of  the  large 
natural  bridge  and  of  the  two  great  cliff  houses 
lately  discovered  on  the  Navajo  National  Monu- 
ment, northern  Arizona.  Archeological  work  is 
now  being  done  on  the  ruins  on  this  reservation. 
He  showed  also  the  method  of  work  and  the 
results  obtained  in  excavations  conducted  by  the 
American  School  at  Puye  and  Rito  de  los  Frijoles, 
in  New  Mexico.  Excavations  at  the  former  place 
included  work  on  the  large  community  house  on 
the  mesa,  and  on  the  cliff-dwelling  at  the  base 
of  the  cliff.  He  explained  the  relation  of  the 
casas  and  the  rooms  built  on  top  of  the  talus  in 
front  of  them. 

"The  ancient  remains  of  the  Rito,"  said  Dr. 
Hewett,  ''  consist  of  four  community  houses  in  the 
valley  and  one  on  the  mesa  rim  near  the  southern 
limit  of  the  cafion,  and  a  series  of  cliff  houses 
extending  for  a  distance  of  a  mile  and  a  quarter 
along  the  base  of  the  northern  wall."  The  excava- 
tion at  the  Rito  revealed  a  type  of  ruin  called  a 
talus  village;  thirteen  of  these  ruins  were  recog- 
nized. 

The  field  work  of  the  school  includes  not  only 
excavation  of  ruins,  but  also  repair  of  their  walls 
and  in  some  minor  cases  restoration. 

Views  were  shown  of  the  community  house  on 
top  of  the  mesa  at  the  Rito,  the  trail  worn  to  the 
summit,  an  excavated  kiva,  a  restored  ceremonial 
opening,  a  secular  room  provided  with  a  fireplace 
and  another  with  a  mill  (restored)  for  grinding 
com.  It  is  contemplated  to  place  in  the  excavated 
rooms  the  more  common  domestic  articles  found 
in  them,  so  that  in  a  field  museum  of  this  kind 
these  may  be  viewed  in  their  proper  setting. 

At  the  437th  regular  meeting,  December  7,  1909, 
Dr.  J.  B.  Clayton  gave  an  illustrated  lecture  on 
"Varying  Values  of  the  Cross  Symbol." 
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In  common  with  other  universal  symbols  the  cross 
emblem  presents  four  clearly  marked  stages  in  its 
development,  a  simple  idea,  elaboration,  sanctity 
and  decadence.  The  crux  ansata  of  Egypt,  which 
was  originally  a  water  gauge  beginning  with  a 
simple  stick  set  upright  on  the  banks  of  the  Nile 
to  indicate  the  height  of  the  annual  overflow,  was 
elaborated,  first,  by  the  addition  of  a  short  horizon- 
tal bar,  thus  forming  a  tau-cross,  the  masculine 
symbol  sacred  in  Phoenicia  to  Tammuz,  and  later 
by  the  sun-circle,  finally  changed  to  a  loop,  making 
the  object  a  handled  cross.  Thus  juxtaposed,  the 
fertility  of  sun  and  waters  suggest  the  generative 
powers  of  nature.  This  symbol  appears  in  the 
catacombs  with  the  sun  circle  transformed  into 
a  laurel  wreath,  expressive  of  the  triumphant 
faith  and  hope  of  christians.  The  first  historical 
appearance  of  the  swastika,  fourteenth  ( ?)  cen- 
tury B.C.,  is  apparently  on  a  small  leaden  figure 
three  and  a  half  inches  long,  found  by  Dr.  Schlie- 
mann  in  the  second  city  of  the  ruins  of  Troy 
together  with  many  crosses  of  gold,  silver,  etc., 
the  location  of  the  symbol  on  the  figure  having 
generative  significance.  The  swastika  indicated 
the  sun — ^the  feet  referring  to  the  rays,  then  fire 
and  finally  life.  In  India,  the  swastika  (arani) 
formed  by  the  two  firesticks — the  feet  indicating 
flames — ^^vas  the  emblem  of  fire,  then,  by  an  asso- 
ciation of  ideas,  the  fiame  of  being.  Thor's  ham- 
mer, identical  in  form  with  the  Phoenician  mascu- 
line cross,  was  the  sacred  symbol  of  fire,  the 
hearth,  marriage  and  fertility,  and  in  the  god's  use 
ot  this  hammer  to  restore  his  two  dead  goats,  the 
symbol  suggests  immortality.  The  paper  traced 
the  gathering  of  various  national  crosses  by  the 
early  converts  to  the  catacombs  of  Rome,  where 
the  crux  ansata,  swastika,  tau-cross  and  modi- 
fications of  them  all,  appear  on  the  walls  and 
tombs.  The  wave  of  enthusiasm  occasioned  by 
the  discovery  of  America  brought  many  mission- 
aries across  the  Atlantic — following  the  reports 
of  those  who  took  possession  of  the  soil  under 
the  sign  of  the  cross — and  they  were  amazed  to 
find  the  cross  already  so  prevalent,  attributing  its 
presence  to  some  early  christian  missionary,  tra- 
ditionally St.  Thomas.  Its  use  on  altars,  tablets 
and  pottery,  in  weaving,  in  ceremonies,  as  well 
as  in  representing  the  orientation  of  the  earth 
and  the  heavens,  the  material  and  the  invisible 
world,  were  suggested  in  support  of  the  thesis  that 
whether  as  swastika,  emblem  of  fire,  wind  or 
water,  crux  ansata  emblem  of  reproduction,  the 
tau-cross  suggestive  of  the  masculine  function,  or 
the  Latin  cross  with  its  acquired  ethical  sugges- 


tion, the  cross  has  always  been  the  generic  symbol 
of  the  impartation  and  maintenance  of  life. 

John  R.  Swajtton, 
Secretary 

THE   BOTANICAL   SOCIETY   OF    WABHINOTON 

The  fifty-seventh  meeting  of  the  society  was 
held  at  the  Dewey  Hotel,  November  26,  at  eight 
o'clock  P.M.,  Vice-president  Spillman  presiding. 
The  following  papers  were  read. 

Maize  and  Pellagra:  Dr.  G.  L.  Alsbebg. 

A  description  of  the  clinical  features  of  pellagra 
was  presented,  its  history  in  Europe  sketched  and 
its  occurrence  in  North  and  South  America  dis- 
cussed.   The  different  hypotheses  in  regard  to  its 
etiology  were   considered,   viz.,   the   malnutrition 
theory,  the  spoiled  maize  theory  and  the  work  of 
Lombroso,  the  mold  theory  and  the  work  of  Geni, 
the  bacterial  theory,  and  the  protozoon   theory. 
It  may  be  said  that  pellagra  occurs  where  spoiled 
corn   forms  the   most   important   feature   of  the 
diet  of  wretchedly  poor  peasantry,  that  most  in- 
vestigators believe  it  to  be  an  intoxication  by  as 
yet  unidentified  toxic  products  of  the  growth  of 
lower  organisms  upon  corn,  and  that  this  belief 
has  not  as  yet  been  established  beyond  doubt.    In 
the  United  States  sporadic  cases  have  probably 
existed  for  many  years.    Its  apparent  increase  of 
recent  years  may,  if  the  spoiled  com  theory  be 
correct,    be    due    to    climatic    and    agricultural 
changes   leading  to  change  in   varieties  of  com 
grown,  to  harvesting  of  more  immature  com,  and 
to  imperfect  curing,  all  factors  which  may  favor 
spoiling.    The  industrialization  of  the  south  with 
the   resultant  consumption  of  corn  shipped  long 
distances    and    the    disappearance    of    the    small 
neighborhood  grist  mill,  may  be  further  factors. 
Deterioration  of  corn  is  usually  due  to  its  great 
moisture  content,  when  harvested  prematurely  or 
imperfectly  cured.     The  remedy  is  to  cause  it  to 
be  thoroughly  dried,  preferably  in  kilns,  before  it 
leaves  the  farmer.     This  would  not  merely  be  an 
important  hygienic  measure  but  an  equally  impor- 
tant economic  one.    The  saving  of  freight  charges 
would  be  enormous,  for  many  millions  of  gallons 
of  water  in  the  form  of  unnecessary  moisture  are 
hauled  annually  from  the  corn-belt  to  the   sea- 
board. 

The  Relation  of  Plants  to  Peat  Formation:  Pro- 
fessor Chables  a.  Davis. 
A  short  account  of  two  important  types  of  peat 

deposits   and   ecological    relations   of   the    plants 

from  which  they  are  formed. 
The  chief  agents  of  decomposition  of  vegetable 
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matter  are  aerobic  organisms,  principally  plants; 
anaerobic  forms  being  much  less  active  and  seem- 
inglj  wanting  in  many  peat  beds.  Over  most  of 
the  United  States,  peat  is  formed  only  where  the 
ground-wat«r  level  is  above  or  very  near  the  soil 
surface,  because  it  is  only  through  saturation 
that  the  air  and  the  more  actively  destructive 
organisms  are  excluded  and  vegetable  accumula- 
tions partially  preserved.  The  numbers  and  kinds 
of  anaerobic  organisms  and  the  decomposition  re- 
sulting from  their  activities  seem  also  to  be  re- 
duced by  the  presence  of  gases  like  hydrogen 
sulphide  and  methane  and  of  colloidal  and  soluble 
poisonous  substances  resulting  from  the  decom- 
position in  progress.  Most  peat  beds  show  a  much 
^eater  amount  of  decomposition  above  the  water 
level  than  below  it. 

The  two  types  of  peat  deposits  discussed  were 
thoee  formed  ( 1 )  in  depressions  below  the  ground- 
water level,  ponds  and  lakes;  (2)  where  the  soil 
surface  was  at  or  slightly  above  the  ground-water 
level,  poorly  drained  flat  areas. 

In  (1)  the  major  part  of  the  material  is  laifl 
down  under  water  through  the  growth  of  aquatic 
plants.  These  are  primarily  governed  in  the 
depth  to  which  they  can  grow  below  the  water 
surface  by  the  distance  to  which  enough  light  can 
penetrate  for  the  minimum  requirement  to  enable 
them  to  establish  themselves.  Few  species  reach 
twenty  feet  even  in  clear  water,  and  this  is  re- 
duced by  any  suspended  or  dissolved  colored  mat- 
ter. Peat  formation  is  slow  at  maximum  depths 
at  which  plants  grow,  and  more  rapid  in  shallower 
water — ^hence  the  deposits  often  take  the  form  of 
terraces,  with  steep  outer  faces.  The  peat  at 
different  depths  is  chiefly  or  wholly  formed  by 
definite  plant  associations  that  arrange  them- 
selves zonally  around  the  open  water,  according 
to  their  tolerance  of  poor  light,  low  temperature 
and  other  unfavorable  conditions.  Free-floating 
plants  of  all  types  may  form  additions  to  any 
part  of  deposits  or  make  up  a  large  part  of  any 
given  one. 

When  the  surface  of  the  accumulated  d^ris 
rises  nearly  to  the  level  of  the  water,  turf-forming 
plants  may  invade  it  and  form  a  permanent  cover. 
Shmbs,  coniferous  trees  and  sphagnum  moss  may 
establish  themselves  when  the  surface  is  about  a 
foot  above  the  permanent  water  level,  and  the 
latter  may  then  build  up  the  deposit  for  a  few 
feet.  The  sphagnum-covered  peat  bed  is  more 
common  at  the  north  than  in  the  south,  where 
shrub  and  tree-covered  deposits  are  more  common. 

The  plants  that  form  peat  beds  on  flat  areas 


are  those  able  to  endure  excess  of  water,  and 
probably  toxic  substances  about  their  roots. 
Those  found  in  a  particular  locality  will  depend 
on  the  permanent  relation  of  the  ground-water 
level  to  the  soil  surface,  and  may  be  mosses,  sedges, 
grasses,  shrubs  or  trees,  or  mixtures  of  all  these. 
If  the  water  level  rises  as  the  peat  accumulates, 
as  seems  often  to  happen,  the  same  plant  asso- 
ciations may  form  the  entire  deposit.  If  the  peat 
builds  faster  than  the  water  level  rises,  the  sig- 
nificant plants  will  change  until  a  forest  associa- 
tion is  developed. 

If  the  water  level  rises  faster  than  the  peat, 
pond  conditions  may  be  developed.  In  any  case, 
peat  beds  will  be  of  homogeneous  structure  only 
where  the  water  level  rises  with  the  peat,  and  it 
is  only  on  such  deposits  that  the  plant  association 
growing  on  the  surface  is  significant  of  the  struc- 
ture and  quality  of  the  peat  below. 

W.  W.  Stockbbbgeb, 
Oorreapondmg  Secretary 

THE  TOBBEY  BOTANICAL  CLUB 

The  meeting  of  October  27,  1909,  was  held  at 
the  New  York  Botanical  Garden  and  was  called 
to  order  at  3:30  p.m.  by  Dr.  E.  B.  Southwick. 

About  forty  persons  were  present.  After  the 
reading  of  the  minutes  of  the  preceding  meeting, 
the  scientific  program  was  presented,  the  first 
contribution  being  made  by  Mrs.  N.  L.  Britton, 
who  spoke  on  "Arctic  Mosses."  The  speaker's 
remarks  were  based  on  studies  of  mosses  sent  from 
the  American  Museum  of  Natural  History  to  the 
New  York  Botanical  Garden  for  determination. 
They  were  collected  by  Commander  Robert  E. 
Peary  in  Grant  Land  in  1902,  and  by  Dr.  L.  J. 
Wolf  at  Wrangle  Bay,  Lincoln  Bay  and  Grant 
Land  in  1906.  The  Peary  collection  includes  62 
bryophytes,  of  which  57  were  mosses,  represent- 
ing 24  genera,  and  5  were  hepatics. 

Specimens  of  fiowering  plants  were  also  exhib- 
ited which  have  recently  been  acquired  by  the  New 
York  Botanical  Garden  through  the  courtesy  of 
the  Peary  Arctic  Club  from  the  American  Mu- 
seum of  Natural  History. 

The  collection  consists  of  herbarium  specimens 
made  on  the  late  expedition  of  Commander  Peary 
to  the  North  Pole  and  were  collected  mostly  by 
Dr.  J.  W.  Goodsell.  While  some  of  these  were 
obtained  on  the  northern  coast  of  Labrador,  the 
majority  were  collected  on  Grant  Land,  in  the 
northern  portion  of  Ellesmcre  Land,  an  island  off 
the  coast  of  Greenland.  One  of  the  packages  con- 
tained specimens  from  perhaps  the  most  northern 
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locality  where  flowering  plants  have  ever  been 
found,  while  another  is  from  Etah,  the  most 
northern  habitation  of  man. 

Since  the  subject  of  mosses  was  the  principal 
topic  of  the  hour.  Dr.  Murrill  referred  briefly  to 
the  genus  Diotyolua,  the  species  of  which  are 
found  on  living  mosses.  This  genus  belongs  to 
the  Ghanterleee,  a  tribe  of  gill-fungi,  and  there 
are  only  two  species  known  in  North  America, 
D.  muscigenus,  occurring  from  Greenland  to  South 
Carolina,  and  2>.  reiirugua,  known  from  Green- 
land, Alaska,  Minnesota  and  California.  Both 
species  are  small  and  thin,  grayish  or  brownish 
in  color  and  have  folded-like  gills.  D.  muaoigenua 
may  be  recognissed  by  its  distinct  stipe  and  dioho- 
tomous  gills,  while  D.  retirugua  is  sessile  or  sub- 
sessile  with  branched,  reticulate  gills. 

Dr.  N.  L.  Britton  spoke  of  the  three  genera  of 
Cactacese,  Camegiea,  Paohycereua  and  Cephalo- 
cereuSy  and  showed  specimens  of  their  flowers. 
The  genus  Camegiea^  dedicated  to  Mr.  Andrew 
Carnegie  and  formerly  known  as  Cereus  giganteua, 
consists  of  a  single  species.  Some  of  these  plants 
attain  a  height  of  sixty  feet  and  branch  at  from 
twelve  to  twenty  feet  above  the  groimd.  The 
flowers  are  funnelform  with  a  nearly  oylindric 
tube,  bearing  a  few  broad  triangular  scales. 
Pctohycereua  blooms  at  a  different  season  from 
Camegiea  and  the  perianth  tube  is  clothed  with 
woolly  hairs  and  bristles. 

OepJialooereua,  which  has  many  representatives 
in  the  West  Indies  and  some  in  Mexico,  derives 
its  name  from  the  fact  that  the  top  of  the  plant 
is  hairy.  At  Key  West,  Florida,  there  is  a  colony 
of  Cephaloeeretis  keyensea  which  is  related  to 
some  of  the  Cuban  and  Bahaman  species.  It  is  the 
only  locality  where  this  species  is  known  to  exist. 
As  it  is  growing  here  on  a  government  reservation, 
it  will  most  likely  be  preserved. 

Mr.  Roland  M.  Harper  told  of  his  experiences 
in  the  south  from  July,  1908,  to  July,  1909.  A 
few  weeks  were  spent  at  the  Biltmore  Forest 
School,  North  Carolina.  Specimens  were  observed 
here  of  Helonias  huUaia  and  Dalibarda  repena 
which  are  not  listed  in  Small's  "  Flora  of  the 
southeastern  United  States."  The  former  was  re- 
ported several  years  ago  by  F.  E.  Boynton,  while 
the  latter  was  flrst  noticed  by  Dr.  Homer  D. 
House. 

Six  weeks  were  spent  in  Georgia,  particularly 
in  the  vicinity  of  Pine  Mountains  and  among  the 
sand-hills  of  the  fall  line  region,  where  he  found 
OhanuBoyparia  thyoidea  which  has  not  previously 
been    reported    from    the    state.      Specimens    of 


Ghryaopaia  pinifolia,  discovered  by  Elliott  in  1815, 
and  known  only  from  one  county,  were  collected, 
and  also  a  twining  Bartonia.  Together  with  a 
party  of  geologists,  Mr.  Harper  made  a  trip  of 
260  miles  on  the  Warrior  and  Tombigbee  rivers 
in  Alabama,  which  occupied  a  period  of  ten  days. 
Here  he  collected  an  Equiaetum  which  resembles 
E.  arvenae,  but  is  several  hundred  miles  out  of 
the  range  of  that  species.  While  in  Florida  study- 
ing peat  for  the  state  geological  survey,  he  found 
several  interesting  plants,  Spartina  Bakeri,  which 
is  very  common  but  not  mentioned  in  any  flora, 
and  an  arborescent  Serenoa  aerrulata,  some  plants 
of  which  attained  a  height  of  ten  feet,  and  an 
undescribed  species  of  Prunua.  Mr.  Harper  ex- 
plored the  southern  end  of  the  everglades,  follow- 
ing about  the  same  route  as  that  taken  by  Dr. 
Britton  in  1904  and  Dr.  Small  in  January  of  this 
year. 

Dr.  Southwick  reported  the  finding  of  Viola 
pedata  in  flower,  October  25. 

The  meeting  of  November  9,  1909,  was  held  at 
the  American  Museum  of  Natural  Histoiy  with 
Vice-president  Bamfaart  in  the  chair.  Eighty- 
nine  persons  were  present. 

The  scientiflc  program  of  the  evening  consisted 
of  a  talk  by  Dr.  Marshall  A.  Howe  on  "Some 
Floral  and  Scenic  Features  of  Porto  Rico."    This 
was  a  semi-popular  account  of  some  of  the  more 
striking   features   of  the  native   and   introduoed 
flora  of  the  island  and  was  illustrated  by  about 
a  hundred  lantern  slides,  some  of  which  showed, 
incidentally,    many    interesting   topographic    and 
scenic  details  of  the  Porto  Rican  mountains  and 
sea-coast.      Special    attention    was    given    to    the 
native  palms  and  their  economic  uses.    The  photo- 
graphs shown  included,  also,  several  of  the  cacti, 
which  are  much  in  evidence  in  certain  places  along 
the  southern  shore  of  Porto  Rico  and  on  the  adja- 
cent island  of  Culebra.    In  striking  contrast  with 
the  xerophytic  vegetation  of  the  southern  slopes 
are  the   mesophytic  forests,   now,   unhappily,    of 
very  limited  extent,  on  two  or  three  of  the  highest 
mountains.    The  soil  of  the  island  is  or  has  been 
very  nearly  all  imder  cultivation,  but  in  addition 
to  the  two  or  three  comparatively  small  forested 
areas  there  are,  here  and  there,  in  various  parts 
of  the  island,  rocky  hills  where  the  native  vegeta- 
tion may  be  found  under  very  nearly  natural  con- 
ditions.   The  sugar,  coffee  and  tobacco  industries 
were  also  discussed  and  illustrated  by  the  speaker. 

Pebct  Wilson, 

Secret  aty 
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THE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT   OF  SCIENCE 

THE   PAST   AND   FUTURE    OF   THE   STUDY 

OF  SOLUTIONS'^ 

Solutions  have  been  known  since  earli- 
est times,  and  the  problems  which  they 
represent  have  been  studied  by  a  long  line 
of  very  able  investigators.  All  of  the  early 
work  on  solutions  has  been  inseparably 
linked  with  the  study  of  chemical  phenom- 
ena. Indeed,  up  to  the  year  1887  chemical 
views  of  solutions  have  predominated.  So 
for  example,  in  his  lectures  delivered  at 
Yale  College  in  1837,  Benjamin  Silliman, 
Sr.,  considered  solutions  as  chemical  com- 
pounds; and  in  his  memorable  work  on 
theoretical  chemistry  which  appeared  in 
1863,  Herman  Kopp  treated  solutions  as 
chemical  compounds  that  exhibit  variable 
proportions,  which  mode  of  treatment  was 
retained  by  A.  Horstmann  when  in  1883 
he  wrote  the  second  volume  of  the  new 
edition  of  Kopp's  work,  now  known  as 
Qraham-Otto 's  **Lehrbuch  der  physikal- 
ischen  und  theoretischen  Chemie."  Ever 
since  the  days  of  Lavoisier,  when  the  so- 
called  law  of  definite  proportions  was  first 
recognized,  a  distinction  has  been  drawn 
between  compounds  which  follow  that  law 
and  combinations  that  do  not.  Chemical 
combinations  which  exhibit  definite  quali- 
tative and  quantitative  composition  that 
can  not  be  varied  gradually  by  small  incre- 
ments arbitrarily  chosen  were  soon  termed 
definite  chemical  compounds,  whereas  so- 
lutions, whose  composition  may  be  varied 
gradually,     quite     arbitrarily— at     least 

^Address  of  the  vice-president  and  chairman  of 
Section  C — Chemistry — ^American  Association  for 
the  Advancement  of  Science,  Boston,  1900. 
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within  certain  limits — were  regarded  as 
indefinite  chemical  compounds,  or  com- 
pounds according  to  variable  proportions. 
So  Robert  Bunsen  used  to  teach  that  we 
may  have  compounds  according  to  definite 
proportions  and  also  compounds  according 
to  variable  proportions,  the  latter  com- 
pounds being  the  group  known  as  solu- 
tions. 

The  careful  quantitative  investigation 
of  solutions  really  dates  from  the  time  of 
Lavoisier,  who,  as  is  well  known,  intro- 
duced the  balance  into  the  chemical  lab- 
oratory. Before  this  the  observations 
made  were  generally  only  qualitative  in 
character;  at  any  rate  they  were  often 
crude  and  faulty.  The  very  fact  that  so- 
lutions were  regarded  as  chemical  com- 
pounds led  to  their  study  by  much  the 
same  methods  adopted  for  the  investiga- 
tion of  definite  chemical  compounds,  t.  e., 
chemical  compounds  in  the  narrower  sense 
in  which  the  term  is  at  present  commonly 
used.  So  the  qualitative  composition  and 
the  quantitative  composition  of  solutions 
were  carefully  studied.  The  density,  the 
color,  the  boiling  point,  the  specific  heat, 
the  optical  activity,  the  thermal  accom- 
paniment of  the  formation  of  solutions 
and  of  their  reactions  with  other  sub- 
stances, as  well  as  their  other  physical, 
chemical  and  physiological  properties,  were 
studied  in  much  the  same  way  that  these 
various  properties  were  determined  for 
definite  chemical  compounds.  And  yet, 
the  fact  that  the  composition  of  solutions 
may  be  varied  gradually  and  arbitrarily 
within  certain  limits  and  that  this  can  not 
be  done  in  the  case  of  definite  chemical 
compounds,  has  for  nearly  a  whole  cen- 
tury been  considered  to  be  the  vital  diflPer- 
ence  between  a  solution  and  a  definite 
chemical  compound,  and  this  is  quite 
proper. 

To  obtain  a  definite  chemical  compound 
in  the  pure  state  usually  requires  a  con- 


siderable   amount    of   work.      The  usual 
operations  of  purification  as  in  vogue  at 
present  are   crystallization,   solution  and 
precipitation,  sublimation  and  distillation. 
By   means    of   the   so-called   purification 
process  a  product  is  finally  obtained  whose 
composition    does    not    change    further, 
though    the    substance    be    subjected    to 
further  similar  treatment.     As  F.  Wald 
states  it,  a  chemical  compound  is  a  phase 
whose  composition  remains  constant  though 
temperature,   pressure   and   contact   with 
other  phases  be  varied  within  certain  lim- 
its inside  of  which  the  substance  in  ques- 
tion is  stable.    In  a  sense  then  the  so-called 
definite  chemical  compounds  are  really  ob- 
tained in  certain  cases  as  the  more  resist- 
ant  cleavage   pieces   resulting   when   the 
purification  processes  are  applied.     That 
the  latter  processes  after  all   frequently 
represent    rather    violent    treatment    will 
probably  not  be  gainsaid  by  any  one. 

The  law  of  definite  proportions  was  con- 
sidered by  Ostwald  in  his  Faraday  lecture, 
which  in  turn  was  discussed  by  others, 
among  whom  Benedicks  voiced  the  senti- 
ment that  after  all  when  closely  scrutin- 
ized it  becomes  evident  that  there  is  an 
arbitrary  element  in  judging  as  to  when 
we  really  have  a  pure,  definite  compound 
before  us,  and  that  the  matter  of  definite 
proportions  is  to  some  extent  one  of  defi- 
nition. As  to  the  law  of  multiple  propor- 
tions, this  has  been  directly  challenged  by 
P.  Duhem  as  a  tenet  that  can  neither  be 
proved  nor  disproved,  though  I  must 
frankly  confess  my  inability  to  agree  com- 
pletely with  him  in  his  argument. 

The  year  1887  is  noteworthy,  for  it 
brought  both  the  van't  Ho£E  theory  of  di- 
lute solutions  and  the  theory  of  electro- 
lytic dissociation  of  Arrhenius.  These 
theories  really  supplement  each  other,  as 
is  well  known.  They  may  well  be  called 
physical  theories  of  solutions  as  distinct 
from  the  chemical  views  of  solutions  al- 
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ready  mentioned.  It  is  quite  unnecessary 
to  rehearse  here  the  great  activity  that  has 
resulted  in  the  study  of  dilute  solutions 
daring  the  last  two  decades  as  a  direct 
consequence  of  the  theories  of  van't  Hoff 
and  Arrhenius.  The  pages  of  the  history 
of  chemistry  that  record  this  experimental 
work  on  dilute  solutions  will  ever  main- 
tain their  brilliant  luster,  for  they  reflect 
the  enthusiastic  efforts  of  scores  of  active 
young  hands  and  minds  that  were  urged  on 
by  a  most  inspiring  leader,  an  able  teacher 
and  experimenter,  and  a  most  lovable  man 
-Wilhelm  Ostwald.  Without  him  the 
theories  of  van't  Hoff  and  Arrhenius  would 
scarcely  have  gained  a  foothold. 

But  excellent  as  were  many  of  the  ex- 
perimental acquisitions  that  were  thus  ob- 
tained as  a  result  of  these  working  hy- 
potheses, time  has  shown  that  the  latter 
have  long  since  served  their  purpose,  and 
that  mere  physical  conceptions  of  solutions 
are  untenable  as  an  explanation  of  the 
phenomena  actually  observed.  Further- 
more, a  theory  which  applies  merely  to 
Tery  dilute  solutions,  and  then  only  in  an 
imperfect  way,  is  quite  untenable  in  the 
long  run,  even  as  a  working  hypothesis. 
It  is  not  my  purpose  to  enter  upon  a  dis- 
coflsion  of  the  numerous  experimental  re- 
searches which  have  made  the  theories  of 
ran't  Hoff  and  Arrhenius  untenable. 
These  investigations  have  been  published 
at  various  times  during  the  last  decade, 
and  I  have  dwelt  upon  them  in  detail  on 
previous  occasions.  It  is  quite  safe  to  as- 
sume that  they  are  sufficiently  well  known 
to  all.  Moreover,  I  frankly  cbnfess  that  I 
am  glad  to  escape  the  task  of  recounting 
again  the  weaknesses  of  these  views  of  so- 
lutions as  exhibited  by  experimental  facts, 
for  in  my  younger  days  I  was  quite  en- 
thused with  these  hypotheses,  and  it  was  to 
me  a  great  disappointment  to  find  later 
that  they  were  contradicted  by  so  many 
experimental  truths.    It  is  rather  my  pur- 


pose to  point  out  the  direction  in  which 
experimental  investigations  made  thus  far 
have  led  us,  and  to  attempt  to  indicate  the 
line  of  attack  which  must  be  followed  to 
insure  success  in  the  future,  so  far  as  this 
can  at  present  be  foreseen. 

The  data  collected  since  1887  in  studying 
the  various  properties  of  solutions,  though 
frequently  gathered  with  the  aid  of  the 
physical  hypotheses  already  named,  have 
nevertheless  gradually  and  unerringly 
demonstrated  that  the  chemical  view  of 
solutions  is  far  nearer  to  the  truth,  than  is 
the  idea  that  a  solution  is  a  mere  physical 
mixture.  In  this  connection  permit  me  to 
call  attention  to  a  few  experimental  illus- 
trations. 

When  antimony  trichloride  and  camphor 
are  brought  together  the  two  solids  liquefy 
each  other,  forming  a  thick  syrupy  solu- 
tion, the  proportions  of  the  two  ingredi- 
ents of  which  may  be  varied  within  cer- 
tain limits.  Antimony  trichloride  and 
chloral  hydrate  similarly  liquefy  each  other, 
though  less  readily.  Again,  camphor  and 
chloral  hydrate  when  in  intimate  contact 
with  each  other  form  a  liquid.  If  now 
cane  sugar  or  parafSne  be  treated  with 
antimony  trichloride  or  with  camphor  or 
chloral  hydrate  no  change  will  be  observed. 
The  question  arises,  why  do  antimony  tri- 
chloride and  camphor  liquefy  each  other 
and  cane  sugar  and  camphor  nott  It  is 
perfectly  clear  that  all  that  we  can  say  is 
that  this  is  because  of  the  specific  nature 
of  the  substances  themselves.  In  other 
words,  antimony  trichloride  and  camphor 
liquefy  each  other  and  sugar  and  camphor 
do  not  for  reasons  that  are  similar  to  those 
which  we  give  as  to  why  charcoal  will 
burn  and  platinum  will  not.  We  may  say 
that  the  mutual  attraction,  t.  e,,  the  affinity 
of  antimony  trichloride  for  camphor,  is 
sufficient  to  overcome  their  cohesions,  and 
so  they  unite  and  form  the  solution.  Now 
as  to  whether  the  antimony  trichloride  dis- 
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solves  the  camphor  or  the  camphor  the 
antimony  trichloride  is  clearly  an  idle 
question.  We  may  regard  either  the  one  or 
the  other  as  the  solvent,  for  this  is  ob- 
viously a  purely  arbitrary  matter.  Let  us 
now  raise  the  following  question:  In  the 
syrupy  liquid  that  has  been  formed  by  the 
action  of  antimony  trichloride  and  cam- 
phor on  each  other,  how  much  of  the  cam- 
phor present  is  combined  with  the  anti- 
mony trichloride  that  has  been  employed! 
The  answer  is  perfectly  obvious,  for  clearly 
all  of  the  antimony  trichloride  is  combined 
with  all  of  the  camphor  in  the  syrupy 
liquid  that  has  been  formed.  One  might 
as  well  ask  the  question:  When  mercury 
and  oxygen  unite  to  form  mercuric  oxide, 
how  much  of  the  oxygen  present  is  united 
with  the  mercury  that  the  oxide  contains! 
Clearly  here  too  all  of  the  oxygen  is  united 
with  all  of  the  mercury  present.  When 
the  solution  of  antimony  trichloride  and 
camphor  is  heated,  the  vapor  obtained 
contains  both  of  the  ingredients.  Simi- 
larly when  we  heat  mercuric  oxide  the 
vapor  contains  mercury  and  oxygen.  We 
see  thus  that  the  cases  are  essentially  simi- 
lar in  character,  the  only  difference  being 
that  in  the  case  of  the  solution  in  question 
we  have  a  compound  according  to  variable 
proportions,  whereas  in  the  mercuric  oxide 
we  have  a  compound  according  to  definite 
proportions. 

Now  when  ice  acts  on  sodium  chloride  is 
not  the  case  quite  similar  to  that  of  cam- 
phor and  antimony  trichloride!  Suppose 
we  knew  of  no  temperature  above  0°  C, 
would  any  one  argue  that  the  solid  ice  dis- 
solved the  solid  salt  in  the  process  of  form- 
ing the  brine!  Certainly  not,  we  should 
say  that  the  brine  has  been  formed  by  the 
union  of  the  ice  with  the  salt.  And  here 
similarly  the  question  as  to  how  much  of 
the  salt  in  the  brine  is  united  with  how 
much  of  the  water  in  the  latter  is  quite 
idle,  for  obviously  all  of  the  salt  used  has 


united  with  all  of  the  ice.    The  case  would 
clearly  not  be  altered  if  we  started  with 
liquid  water  and  solid  salt  and  formed  the 
brine  by  the  interaction  of  the  two  sub- 
stances.   This  view,  that  in  a  solution  all  of 
the   substances   present    are   united   with 
one  another  just  as  all  of  the  elements 
in  a  definite  compound  are  combined  with 
one  another,  is  to  my  mind  the  only  ra- 
tional view  we  can  take  of  the  matter.    It 
is  not  new ;  on  the  contrary,  it  is  quite  old. 
It  has  been  held  quite  generally  by  scien- 
tists prior  to  1887,  when  the  physical  theo- 
ries came  upon  the  stage  and  diverted  at- 
tention   into   other   channels,    as   already 
stated,  with  the  result  that  the  true  nature 
of  solutions  has  been  thoroughly  obscured. 
If  now  we  dilute  the  brine  with  more  water, 
does  the  water  added  combine  further  with 
the  salt  present!     Most  assuredly,  for  is 
not  the  vapor  tension  of  a  brine,  however 
dilute,  lower  than  that  of  pure  water,  and 
does  not  this  show  that  the  water  in  the 
brine    experiences    greater    difficulty    in 
evaporating  because  of  the  mutual  attrac- 
tion  between    the    salt    and    the    water  f 
Were  any  of  the  latter  uncombined  with 
the  salt   of   the   brine,    this   uncombined 
water  would  show  the  same  vapor  tension 
as  pure  water;  but  a  brine  of  the  same 
vapor  tension  as  pure  water  of  the  same 
temperature  does  not  exist. 

The  phase  rule  of  Willard  Gibbs  marks 
a  great  advance  in  the  study  of  hetero- 
geneous equilibrium.  Through  the  prac- 
tical work  of  Bancroft,  Roozeboom  and 
numerous  other  able  chemists,  the  phase 
rule  has  borne  rich  fruits.  In  all  of  this 
work  the  composition  of  the  phases  that 
are  in  equilibrium  with  one  another  under 
given  conditions  of  temperature  and  pres- 
sure was  carefully  determined.  This  vi^ork 
lias  revolutionized  solubility  determina- 
tions, placing  them  upon  an  accurate 
.scientific  footing.  Nowadays  when  the 
solubility  of  a  compound  is  to  be   thor- 
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ongUy  investigated  nothing  less  than  the 
complete  equilibrium  curves  of  the  com- 
pounds in  question  will  suffice;  but  once 
the  work  is  carefully  done,  it  is  final  for  all 
time.  This  is  not  the  place  to  dwell  upon 
all  the  various  questions  that  have  been 
cleared  up  by  the  application  of  the  phase 
role.  It  should  here  be  emphasized,  how- 
ever, that  the  latter  deals  with  the  equilib- 
rium of  the  various  phases  whose  qualita- 
tive and  quantitative  composition  is  of 
course  ascertained.  As  to  the  inner  struc- 
ture of  any  one  of  the  phases  the  phase 
rule  is  able  to  tell  us  nothing.  Indeed,  in 
the  study  of  single^phase  chemistry,  the 
phase  rule  is  no  help  whatever.  We  may 
eousider  the  investigation  of  the  constitu- 
tion of  definite  chemical  compounds  a  part 
of  single-phase  chemistry,  and  we  may 
fiimilarly  consider  the  question  as  to  the 
inner  nature  of  a  solution  {i.  e.,  of  a  com- 
pound according  to  variable  proportions) 
as  a  problem  of  single-phase  chemistry. 
In  the  investigation  of  the  constitution  of 
single  phases  it  is  quite  impossible  to  get 
along  without  hypotheses.  "While  the 
phase  rule  does  not  involve  even  the 
atomic  and  molecular  theories,  these  are  at 
present  indispensable  tools  in  prying  into 
the  inner  nature  of  any  one  phase.  But 
in  the  study  of  solutions,  interest  centers 
not  so  much  in  the  equilibrium  between 
phases  as  in  the  inner  structure  of  the 
latter  themselves. 

Our  methods  of  ascertaining  the  struc- 
ture of  chemical  compounds  are  quite 
numerous,  but  they  readily  fall  into  a  few 
categories.  So  we  argue  as  to  the  struc- 
ture of  a  compound  from  its  synthesis, 
from  its  analysis,  from  its  behavior  toward 
various  other  chemical  agents,  from  altera- 
tion by  the  application  of  pressure,  heat, 
electricity,  light  and  kindred  agencies,  and 
also  from  its  various  physical  and  phy^io- 
l(^cal  properties.    Thus,  for  example,  it 


has  always  been  considered  as  sound  reas- 
oning that  because  red  precipitate  can  be 
formed  from  mercury  and  oxygen,  these 
substances  are  in  red  precipitate,  which 
conclusion  is  verified  by  the  fact  that  the 
latter  compound  may  be  decomposed  into 
oxygen  and  mercury.  There  has  never 
been  any  objection  to  the  argument  that 
if  one  of  the  elements  actually  enters  into 
a  compound  during  the  latter 's  formation, 
or  can  be  obtained  from  the  compound 
either  in  the  free  state  or  in  combination 
with  other  elements,  that  element  is  actu- 
ally in  the  compound.  So  since  calcium 
carbonate  may  be  made  from  calcium, 
carbon  and  oxygen,  we  argue  that  these 
elements  and  these  only  are  contained  in 
calcium  carbonate.  Again,  when  calcium 
carbonate  is  heated,  calcium  oxide  and  car- 
bon dioxide,  and  these  only,  are  obtained; 
and  conversely  calcium  carbonate  may  be 
formed  by  the  union  of  calcium  oxide  and 
carbon  dioxide.  These  facts  were  duly  ex- 
pressed by  the  old  dualistic  formula  for 
calcium  carbonate  CaO.COj  which  con- 
sequently had  much  to  commend  it.  Yet 
while  we  thus  hold  that  the  elements  cal- 
cium, carbon  and  oxygen  are  in  calcium 
carbonate,  we  do  not  argue  that  this  com- 
pound contains  calcium  oxide  and  carbon 
dioxide,  even  though  the  last  two  sub- 
stances will  unite  and  thus  form  calcium 
carbonate,  or  though  they  may  be  obtained 
as  decomposition  products  of  the  latter 
compound.  We  write  our  formula  for 
calcium  carbonate  CaCOg  because  of  the 
precipitation  methods  by  which  the  com- 
pound may  be  prepared,  and  because  of  the 
formulae  that  we  assign  to  soluble  carbon- 
ates on  the  basis  of  the  products  that  they 
yield  by  electrolysis.  We  consequently 
hold  that  the  carbon  dioxide  and  lime  that 
form  when  calcium  carbonate  is  heated 
result  from  the  rearrangement  of  the  atoms 
and  splitting  of  the  compound  on  account 
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of  the  violence  to  which  it  has  been  sub- 
jected by  heating  it  very  highly.  Simi- 
larly, while  we  recognize  that  carbon, 
hydrogen  and  oxygen  are  contained  in 
cane  sugar,  we  do  not  argue  that  the  latter 
consists  of  water  and  carbon,  though  these 
products  may  among  others  be  obtained 
by  heating  sugar.  Likewise  we  are  loath 
to  conclude  that  proteins  contain  amino 
acids,  simply  because  these  result  as  cleav- 
age products  when  the  proteins  are  sub- 
jected to  certain  rather  drastic  treatment. 
Turning  now,  for  example,  to  a  com- 
pound like  blue  vitriol  whose  composition 
we  are  wont  to  express  by  the  formula 
CUSO4.5H2O,  to  indicate  that  it  consists  of 
copper  sulphate  plus  water,  we  find  that 
the  water  may  be  driven  oflE  by  heat  prop- 
erly applied  and  that  the  dehydrated 
copper  sulphate  remains  behind.  On  heat- 
ing the  copper  sulphate  further  it  is  de- 
composed into  copper  oxide  and  sulphur 
trioxide.  If  it  were  intended  to  express 
these  changes  by  means  of  a  formula, 
surely  the  old  dualistic  formula  CuO.SOj. 
5H2O  would  best  indicate  what  has  been 
observed.  But  here  again  we  have  de- 
parted from  the  idea  that  copper  sulphate 
contains  copper  oxide  and  sulphur  trioxide 
because  upon  dectrolysis  of  an  aqueous 
solution  of  copper  sulphate,  metallic  cop- 
per, sulphuric  acid  and  oxygen  are  ob- 
tained ;  while  upon  adding  zinc  or  iron  to 
a  copper  sulphate  solution  metallic  copper 
is  thrown  out,  and  the  sulphate  of  the  more 
basic  metal  results.  So  far  as  the  water 
content  of  blue  vitriol  crystals  is  con- 
cerned, we  only  know  its  relative  amount 
and  that  it  can  be  driven  ofif  by  heat, 
higher  temperatures  being  required  to  se- 
cure complete  dehydration,  while  rela- 
tively lower  temperatures  will  su£5ce  to 
remove  a  large  portion  of  the  water.  As 
to  how  this  so-called  water  of  crystalliza- 
tion is  held,  whether  it  is  united  with  the 


copper  sulphate   simply   as  water  mole^ 
cules    adhering   to   the   copper   sulphate 
molecule,  or  whether,  like  the  oxygen  and 
hydrogen  content  of  the  cane-sugar  mole- 
cules, the  oxygen  and  hydrogen  in  blue 
vitriol  are  united  with  the  sulphur  and  cop- 
per in  some  more  complicated  way,  is  an 
open  question.    So  far  as  the  facts  known 
are  concerned,  they  are  expressed  by  the 
formula  CUSO4.5H2O,  just  as  at  one  time 
the  formula  CaO.CO,  expressed  what  was 
known  about  calcium  carbonate.     To  me 
it   would   seem   very   probable   that   the 
hydrogen    and    oxygen    content    in   blue 
vitriol  is  not  present  as  water  molecules 
clinging  to  the  copper  sulphate  molecule, 
but  some  subtle  experimental  method,  as 
yet  quite  unknown,  is  required  to  elucidate 
this  matter,  and  until  such  a  method  is 
found  we  shall  continue  to  write  our  for- 
mula for  blue  vitriol  as  we  are  wont  to  do. 
It  is  perhaps  well  in  this  connection  to 
allude  to  the  well-known  fact  that  many 
salts  containing  water  of   crystallization 
can  not  be  dehydrated  by  heating  them, 
for  when  this  is  attempted  not  only  water, 
but  other  ingredients  as  well,  are  driven 
off,  in  other  words  further  deep-seated  de- 
composition occurs. 

If  crystals  of  blue  vitriol  be  placed  in 
water,  a  blue  liquid  is  formed  as  a  result 
of  the  action  of  the  crystals  and  water  or 
each  other.  This  liquid  we  call  a  solution 
The  amount  of  water  and  blue  vitriol  usee 
in  its  preparation  may  be  varied  arbitra 
rily  within  certain  limits.  For  reasons  al 
ready  stated,  this  blue  liquid  contains  ni 
water  that  is  not  in  combination  with  th< 
salt  present,  and  also  no  salt  that  is  un 
combined  with  the  water.  The  fact  is  tha 
this  blue  liquid  is  found  to  be  perfect!; 
homogeneous  by  all  tests  that  we  are  abl 
to  apply.  If  we  add  more  water  to  it,  tiii 
additional  water  also  combines  with  all  o 
the  salt  present  and  the  liquid  is  agai] 


jAirUABT  14«  1910] 


SCIENCE 


47 


homogeneous;  and  this  dilution  may  be 
carried  on  indefinitely.  If,  on  the  other 
hand,  we  permit  the  blue  liquid  to  evapo- 
rate, we  thus  decompose  it  by  abstracting 
water  from  it.  We  say  that  the  solution  is 
becoming  more  concentrated.  This  change 
is  a  perfectly  reversible  one,  and  like  all 
chemical  changes  it  follows  the  law  of 
mass  action.  The  abstraction  of  water 
from  a  solution  of  copper  sulphate  by 
means  of  heat  is  just  as  truly  an  act  of  de- 
composing that  liquid  as  is  the  abstraction 
of  carbon  dioxide  from  limestone  when  the 
latter  is  heated. 

Blue  vitriol  is  formed  by  the  addition 
of  water  to  anhydrous  copper  sulphate. 
The  compound   thus   produced   is    quite 
stable  at  room  temperature.     If  now  we 
add  anhydrous  copper  sulphate  to  crystals 
of  blue  vitriol,  the  latter  lose  part  of  their 
water  content,  which  is  taken  up  by  the 
anhydrous  salt  till  equilibrium  is  estab- 
lished.   If,  on  the  other  hand,  we  treat  the 
blue  vitriol  crystals  with  water,  it  is  clear 
that  we  can  not  thus  dehydrate  the  crys- 
tals.   On  the  contrary,  this  added  water 
will,  because  of  mass  action,  tend  to  in- 
crease the  stability  of  the  complex  which 
we  represent  by  the  formula  CUSO4.5H2OJ, 
and  to  this  complex  aU  of  the  additional 
water  present  in  the  solution  adds  itself. 
What  then  is  the  formula  of  the  hydrate 
contained  in  an  aqueous  copper  sulphate 
solution    at    known    temperature  Y      This 
question  is  really  an  idle  one,  for  since  all 
of  the  copper  sulphate  present  is  combined 
with  all  of  the  water  of  the  solution,  the 
composition  of  the  hydrate  is  clearly  ex- 
pressed by  CUSO4.XH2O,  where  x  repre- 
sents the  number  of  water  molecules  which 
the    entire    solution    contains    per    each 
copper    sulphate    molecule;    and    so    x 
increases  as  we  dilute  the  solution  and 
diminishes  as  we  concentrate  it.    But  this 
must  not  be  taken  as  meaning  that  all  of 


the  water  in  a  copper  sulphate  solution  is 
equally  strongly  bound  to  the  salt  mole- 
cules. Indeed,  in  the  case  under  considera- 
tion it  is  extremely  probable  that  at  least 
five  molecules  of  water  are  more  strongly 
bound  to  each  copper  sulphate  molecule 
in  the  solution,  for  as  the  salt  separates 
out,  these  five  molecules  remain  in  com- 
bination as  a  part  of  the  compound.  But 
while  in  the  solution  the  copper  sulphate 
molecule  plus  five  molecules  of  water  may 
be  present  as  a  nucleus  to  which  the  addi- 
tional water  molecules  are  attached,  the 
force  of  attraction  with  which  the  outly- 
ing water  molecules  are  held  by  the  nucleus 
shades  off  so  gradually  as  the  radius  of  the 
sphere  of  influence  increases  that  there  is  at 
no  point  any  very  sharp  demarcation,  and 
so  it  would  be  folly  to  attempt  to  ascribe 
any  definite  formula  whatever  to  the  hy- 
drate existing  in  the  solution.  Attempts  to 
deduce  the  formulae  of  hydrates  in  solutions 
from  the  boiling  points  or  freezing  points 
of  the  latter  are  very  far  from  the  mark, 
though  to  be  sure  boiling-point  and  freez- 
ing-point curves  do  frequently  show 
maxima  and  minima  which  are  doubtless 
due  to  changes  of  intensity  with  which  the 
water  and  salt  molecules  are  held  together 
as  their  relative  number  is  changed. 
Furthermore,  it  is  very  significant  that 
such  maxima  and  minima  in  the  boiling- 
point  and  freezing-point  curves  are  found 
in  the  case  of  those  substances,  which,  when 
they  crystallize  from  the  solution,  do  so 
with  one  or  more  molecules  of  the  solvent 
attached  as  so-called  crystal  water.  It  is 
well  known  that  at  higher  temperatures 
salts  separate  from  solutions  with  less  crys- 
tal water  than  at  lower  temperatures.  In- 
deed at  high  temperatures  the  anhydrous 
salt  is  frequently  in  equilibrium  with  the 
saturated  solution.  So  while  at  ordinary 
temperatures  copper  sulphate  forms  crys- 
tals with  five  molecules  of  water,  at  lower 
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temperatures  it  may  be  obtained  with 
seven  molecules  of  crystal  water.  Now 
would  it  then  be  right  to  conclude  from 
this  that  at  room  temperature  the  hydrate 
in  the  solution  is  CUSO4.5H2O  and  at 
lower  temperatures  CUSO4.7H2O?  Obvi- 
ously not,  but  we  may  say  that  it  is  at  least 
that  indicated  by  the  composition  of  the 
compound  that  separates.  In  the  solution 
itself  many  additional  water  molecules 
are  combined  with  the  salt  molecules,  and 
the  force  of  attraction  gradually  shades  off 
as  the  radius  of  the  sphere  of  attraction 
from  the  nucleus  outward  increases  so  that 
it  is  quite  impossible  to  ascribe  any  defi- 
nite formula  to  the  hydrate  in  the  solution. 
(I  should  like  to  add  parenthetically  here 
that  the  recent  attempts  made  to  draw 
conclusions  as  to  how  many  water  mole- 
cules are  attached  to  a  portion  of  certain 
salts,  from  observations  of  changes  of  con- 
centration that  occur  at  the  electrodes 
during  electrolysis,  are  also  based  upon 
misapprehensions,  but  these  details  can 
not  be  taken  up  here.)  It  is,  moreover,  well 
known  that  when  any  physical  property 
of  a  solution  is  studied  at  different  tem- 
peratures the  curve  representing  the  al- 
teration of  that  property  with  change  of 
temperature  does  not  show  sharp  points  of 
inflection,  indicating  that  whatever  the  in- 
ternal alterations  may  be  within  the  solu- 
tion, they  occur  gradually  rather  than 
suddenly. 

In  the  study  of  the  various  physical 
properties  of  solutions  with  changing  tem- 
perature and  changing  concentration,  it 
has  been  absolutely  demonstrated  that  dif- 
ferent solutions  behave  quite  differently, 
and  that  solutions  of  compounds  that  are 
chemically  analogous  show  an  analogous, 
but  by  no  means  an  identical,  behavior.  It 
is  consequently  quite  impossible  to  write 
an  equation  that  will  hold  for  the  various 
known  solutions— not  even  approximately. 


Attempts  to  formulate  an  equation  for  a 
so-called  perfect  or  ideal  solution  are  about 
as  successful  as  an  attempt  to  write  an 
equation  for  an  ideal  or  perfect  chemical 
compound  would  be.    In  short,  such  equa- 
tions are  necessarily  based  upon  postulates 
that  are  not  in  accord  with  experimental 
facts,    and    consequently    the    equations 
themselves  can  not  and  do  not  agree  with 
what  is  actually  observed.     The  attempts 
to  parallel  solutions  with  gases  in  a  quanti- 
tative way  would  naturally  suggest  that 
there  might  be  an  equation  for  an  ideal  or 
perfect  solution  just  as  we  are  wont  to 
write  an  equation  for  a  so-called  ideal  gas, 
but  the  suggestion  is  quite  misleading,  just 
as  all  of  the  efforts  at  a  quantitative  study 
of  solutions  based  upon  gas  analogies  have 
proved  futile.     This  is  true  not  only  of 
solutions  of  moderate  concentration,  but  of 
dilute  solutions  as  well,  as  a  careful  un- 
biased scrutiny  of  the  numerous  exi)eri- 
mental  data  that  have  been  collected  shows. 
The  act  of  solution  is  accompanied  by  all 
of  the  phenomena  that  are  observed  in  the 
case  of  changes  that  are  regarded  as  chem 
ical  by  common  consent,  and  this  shows  tha^ 
solutions  are  chemical  in  character.     "W< 
commonly  say  that  whenever  substance 
combine  chemically  with  each  other,   tb 
new  substance  formed  has  properties  tha 
are  quite  different  from  those  possessed  b; 
the  original  substances.    While  this  is  true 
it  is  also  the  case  that  some  of  the  propei 
ties  are  not  changed  at  all,  while  others  ai 
but  slightly  modified,  and  still  others  ai 
very  greatly  altered  indeed.     So,  for  ii 
stance,  the  weight  remains  unchanged  dm 
ing  chemical  action;  the  specific  heat 
frequently  altered  but  little,  whereas  tl 
color,  volume  and  other  properties  may  I 
very  greatly  affected.    In  general,  we  ma 
say  that  when  <m  element  or  compoui\ 
enters  into   combination  with   other    el 
ments  or  compounds,  each  of  the  ingrec 
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mis  of  the  new  substance  formed  tends 
io  retain  its  original  characteristics  as 
far  as  the  new  conditions  to  which  it 
has  teen  svAjected  permit.  In  reality 
every  chemist  is  well  aware  of  this,  though 
as  far  as  I  know  the  idea  has  never  before 
been  stated  in  so  many  words.  The  degree 
to  which  an  element  loses  its  original  prop- 
erties on  entering  into  combination  with 
other  elements  depends  very  largely  upon 
whether  the  chemical  change  involved  is 
a  drastic  or  a  mild  one,  which  in  turn  is 
principally  determined  by  the  energy  ac- 
companiments of  the  reaction.  In  the 
fltudy  of  solutions,  which  in  general  repre- 
sent rather  compounds  formed  by  rela- 
tively mild  changes  as  compared  with 
many  of  the  stereotyped  chemical  reac- 
tions, the  thought  just  expressed  is  particu- 
larly helpfuL  So,  for  instance,  sodium 
has  a  great  affinity  for  the  elements  of 
water,  upon  which  the  solubility  of  sodium 
compounds  in  water  largely  depends.  On 
the  other  hand,  sodium  is  inert  toward 
hydrocarbons,  which  fact  is  at  the  basis  of 
the  insolubility  of  sodium  salts  in  hydro- 
carbons. An  element  with  pronounced 
chemical  characteristics  like  sodium,  for 
example,  wiU  retain  to  a  high  degree  its 
chemical  predilections  even  after  it  has 
entered  into  combination  with  other  ele- 
ments. Thus  if  we  take  sodium  oleate,  in 
which  the  metal  is  combined  with  the 
large  fatty  oleic  radical,  we  nevertheless 
find  that  this  soap  dissolves  in  water. 
Here  again  the  great  affinity  of  sodium  for 
water  manifests  itself,  and  though  the 
metal  is  chained  to  the  fatty  radical  which 
of  itself  exhibits  no  inclination  to  unite 
with  water,  yet  this  radical  is  dragged 
along  into  solution  as  it  were  by  the  great 
chemical  attraction  which  sodium  still  has 
for  water.  But  the  combination  which 
water  and  sodium  oleate  form  is  after  all 
but  a  loose  one,  as  one  would  naturally 


expect  from  what  has  been  stated.  The 
fact  that  a  solution  of  sodium  oleate  boils 
but  slightly  higher  than  pure  water  shows 
that  there  is  but  little  affinity  between 
water  and  the  soap.  Again,  the  insolubil- 
ity of  sodium  oleate  in  hydrocarbons  shows 
that  the  oleic  radical,  though  it  is  known  to 
have  affinity  for  hydrocarbons  and  fats,  is 
yet  unable  to  drag  the  sodium  with  it  into 
solution.  On  the  other  hand,  however,  the 
affinity  of  the  oleic  radical  for  fatty  sub- 
stances does  manifest  itself  when  a  strong 
aqueous  soap  solution  is  brought  into  con- 
tact with  greasy  matter  on  clothes,  etc.,  for 
by  virtue  of  this  affinity  the  grease  is 
loosened  from  the  fabrics,  and  though  not 
dissolved,  it  is  nevertheless  emulsified  so 
that  it  can  be  removed  mechanically  with 
the  soap  solution.  Numerous  other  ex- 
amples illustrating  the  principles  stated 
might  here  be  mentioned.  I  am  at  present 
engaged  in  the  work  of  collecting  these. 
Before  the  advent  of  the  physical  theories 
of  solutions  considerable  work  was  done  in 
ascertaining  the  chemical  relationships 
that  must  exist  between  solvent  and  solute 
in  order  that  solution  may  take  place; 
but  during  the  last  two  decades  this  work 
has  been  practically  discontinued,  which  is 
particularly  unfortunate.  It  clearly  indi- 
cates, however,  how  our  so-called  modern 
conceptions  of  solutions,  which  have  been 
pressed  upon  the  scientific  public  by  a 
species  of  propagandism  that  is,  and  it  is 
to  be  hoped  will  remain,  quite  unrivaled 
in  the  history  of  chemistry,  have  really 
stood  in  the  way  of  progress. 

In  some  quarters  the  idea  is  still  preva- 
lent that  electrolytes  are  essentially  dif- 
ferent from  non-electrolytes  in  their  chem- 
ical behavior.  This  is  thoroughly  fallaci- 
ous, for  all  chemical  changes  that  occur  in 
electrolytes  can  now  be  reproduced  as  to 
type  and  as  to  rapidity  in  the  best  of  insu^ 
lators.    An   electrolytic   solution   behaves 
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like  any  other  solution,  except  that  it  has 
the  property  of  coinducting  electricity  with 
concomitant  chemical  decomposition.  There 
is  no  way  known  at  present  by  which  any 
one  can  foretell  whether  a  given  solution 
will  conduct  the  current  or  not.  The  only 
way  to  find  out  is  by  actual  trial  with  the 
electric  current  itself.  There  is  also  a  mis- 
apprehension that  only  electrolytes  will 
cause  the  coagulation  of  colloids.  Such 
coagulation  can  be  quite  as  well  accom- 
plished by  non-electrolytes,  so  that  here  too 
there  is  no  essential  difference  between 
electrolytes  and  non-electrolytes.  Upon 
what  electrolytic  conduction  really  depends 
we  are  still  quite  ignorant,  just  as  we  do 
not  know  why  a  bar  of  silver  conducts  and 
a  stick  of  sulphur  insulates.  But  upon  this 
matter  I  have  already  expressed  myself 
more  fully  on  other  occasions. 

Again  it  is  necessary  to  call  attention  to 
the  fact  that  there  is  really  no  essential 
difference  between  colloidal  solutions  and 
solutions  of  crystalline  substances.  I  do 
not  refer  to  those  so-called  colloidal  solu- 
tions which  from  the  very  mode  of  their 
preparation  must  be  regarded  as  suspen- 
sions, which  view  has  also  been  confirmed 
by  the  use  of  the  ultramicroscope.  We  are 
now  able  to  separate  crystalline  bodies 
from  each  other  by  dialysis,  also  crystal- 
line bodies  from  those  that  have  never  been 
obtained  in  the  crystalline  state  by  having 
the  latter  pass  through  the  septum  and  the 
crystalloids  remain  behind;  and  indeed, 
even  two  colloids  m^y  be  separated  from 
each  other  by  dialysis,  as  I  have  demon- 
strated experimentally  in  the  course  of  my 
researches  on  osmosis.  The  matter  depends 
entirely  upon  the  nature  of  the  solutions 
and  the  chemical  nature  of  the  septum,  and 
from  a  knowledge  of  these,  what  will 
happen  may  be  foretold. 

Water  is  a  great  solvent,  and  because  of 
its  abundance  and  importance  to  all  life 
on  the  globe  aqueous  solutions  will  ever  be 


studied  with  the  greatest  interest.    But  in 
obtaining  a  correct  conception  of  the  na- 
ture of  solutions,  aqueous  solutions  obvi- 
ously can  have  no  stronger  vote  than  solu- 
tions in  less  abundant  and  far  less  readUy 
procurable  liquids.    Water  has  a  high  co- 
hesion, as  is  shown  by  its  high  surface 
tension  and  high  latent  heat  of  vaporiza- 
tion.   The  hydroxyl  group  which  is  char- 
acteristic of  the  water  molecule  certainly 
exhibits  great  tendency  to  cling  to  other 
hydroxyl  groups.    So,  for  instance,  though 
hydrocarbons   are  not  soluble   in  water, 
they  become  soluble  when  one  of  their 
hydrogen  atoms  is  replaced  by  hydroxyl, 
provided  that  the  number  of  carbon  atoms 
in  the  compound  is  small.    However,  when 
more  than  one  hydroxyl  group  is  in  an 
organic  compound,  the  latter  may  have 
even  a  relatively  high  carbon  content  and 
yet  be  soluble  in  water.    A  study  of  or- 
ganic   hydroxyl    derivatives    shows    that 
compounds  consisting  of  carbon,  hydrogen 
and  oxygen,  and  containing  one  or  more 
hydroxyl  groups  for  every  carbon  atom 
present,  are  soluble  in  water,  though,  to  be 
sure,    even    considerably    less    than    one 
hydroxyl  group  per  each  atom  of  carbon 
in  the  molecule  is  frequently  sufficient  to 
cause  solubility.    On  the  other  hand,  the 
multiplication  of  hydroxyl  groups  in  such 
compounds  tends  to  diminish  their  soln- 
bility  in  hydrocarbons.     Prom  this   and 
similar  illustrations  that  might  readily  be 
given  it  is  clear  that  a  study  of  the  solu- 
bility of  a  compound  in  different  solvents 
may  well  serve  as  a  means  to  investigate 
the  nature  of  that  compound. 

It  need  not  be  feared  that  by  accepting 
the  chemical  view  of  solutions  we  should 
lose  the  advantage  of  the  molecular  weight 
determinations  by  the  boiling-point  and 
freezing-point  methods.  These  methods 
would  serve  us  as  well  as  ever.  But  we 
should  not  argue  that  common  salt  is  dis- 
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sociated  in  water  because  a  gram  molecule 
of  it  added  to  a  liter  of  water  produces  a 
solution  that  has  a  higher  boiling  point 
than  the  solution  obtained  by  adding  a 
gram  molecule  of  sugar  to  a  liter  of  water. 
We  should  rather  hold  that  the  higher 
boiling  point  of  the  former  solution  is  due 
to  the  greater  affinity  between  salt  and 
water  as  compared  with  that  between 
sagar  and  water. 

The  study  of  solutions  then  was  begun 
with  the  chemical  conception  of  solutions, 
and  upon  this  conception  many  relation- 
ships have  been  worked  out  during  the 
first  eighty-seven  years  of  the  nineteenth 
century.  The  older  chemists  clearly  recog- 
nized that  whether  solution  will  take  place 
or  not  in  a  given  case  is  first  of  all  de- 
termined by  the  chemical  nature  of  the 
substances  brought  into  contact  with  each 
other.  They  saw  that  the  temperature 
&ctor  was  next  in  importance,  and  that 
pressure  was  of  vital  consequence  when 
a  gas  was  under  consideration^  but  of 
slight  importance  in  the  case  of  solids 
and  liquids.  When  the  conception  that 
solutions  are  mere  physical  mixtures 
came  to  the  foreground,  through  the 
introduction  of  gas  analogies  and  the  in- 
tense propagandism  of  the  dilute  school, 
the  fact  that  the  act  of  solution  is  really 
chemical  in  character  was  lost  sight  of  by 
many  able,  enthusiastic  young  investiga- 
tors. In  the  ardor  of  their  quest  they  were 
misled,  and  unwittingly  they  naturally 
misled  others.  It  is  really  pitiable  to  see 
how  our  physiologists,  having  thus  taken 
up  these  misconceptions  of  the  nature  of 
solutions,  are  still  wasting  precious  time 
in  endeavoring  to  work  out  the  complicated 
and  very  important  processes  that  occur  in 
living  plants  and  animals.  In  these  prob- 
lerns^  which  are  in  reality  perhaps  the 
very  greatest  that  confront  us  at  the 
present  day,  theories  of  solutions  based  on 


gas  analogies  are  of  no  avail.  They  are 
thoroughly  misleading  and  worse  than 
worthless  here. 

The  clear  recognition  that  solutions  are 
really  chemical  in  character  and  that  there 
is  no  wide  gulf  that  separates  the  act  of 
solution  from  other  chemical  phenomena, 
will  do  much  toward  furthering  the  future 
study  of  the  subject.  I  do  not  claim  to 
have  prophetic  ability,  but  nevertheless  I 
venture  to  express  it  as  nay  conviction, 
based  upon  years  of  experimental  study  of 
the  chemical,  physical  and  physiological 
properties  of  a  long  list  of  both  aqueous 
and  non-aqueous  solutions,  that  the  act  of 
solution  is  chemical,  that  solutions  are 
chemical  combinations,  and  that  we  can 
only  make  real  progress  toward  a  better 
understanding  of  the  various  solutions  by 
recognizing  this  as  the  basis  of  all  of  our 
future  work.  The  efforts  to  gain  a  better 
insight  into  the  different  solutions  that  con- 
front us  must  be  chiefly  experimental, 
rather  than  mathematical ;  for  in  the  study 
of  solutions,  just  as  in  the  study  of  chem- 
ical compounds  in  the  narrower  sense  of 
the  word,  we  are  continually  confronted 
with  discontinuities.  Now  discontinuous 
functions  can  not  be  handled  mathemat- 
ically  at  present,  not  even  by  the  greatest 
of  our  mathematicians,  for  though  work 
of  this  kind  has  been  begun,  it  is  still  in  a 
very  rudimentary  stage.  It  is  highly  prob- 
able too  that  the  renewed  study  of  solu- 
tions from  the  chemical  point  of  view  wiU 
greatly  aid  us  in  getting  a  broader  and 
more  correct  conception  of  the  nature  of 
chemical  action  itself.  Certainly  in  living 
beings  we  have  numerous,  fundamental 
and  deep-seated  chemical  changes  going 
on  continually  with  apparently  the  greatest 
ease  at  ordinary  temperatures  and  pres- 
sures, and  it  is  tantalizing  that  we  are 
unable  to  comprehend  how  this  is  all 
brought  about.    In  the  unraveling  of  the 
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questions  that  here  confront  us  a  clear 
recognition  that  solutions  are  chemical  in 
nature  will  be  of  greatest  service. 

Louis  KahliENberq 


02^    THE   NATURE   OF  RESPONSE   TO 
CHEMICAL    STIMULATION  "^ 

In  its  last  analysis  we  may  readily 
enough  suppose  that  the  response  of  organ- 
isms to  any  stimulus  is  indirectly,  at  least, 
a  result  of  chemical  stimulation.  That  is 
to  say,  we  may  suppose  that  any  change 
of  environmental  or  internal  conditions, 
whether  it  be  of  a  chemical  nature  or  of 
what  is  ordinarily  called  a  strictly  physical 
nature,  awakens  response  by  reason  of 
chemical  changes  which  are  induced  by  its 
action,  and  these  chemical  changes  are 
themselves  the  starting  point  for  the  chain 
of  reactions  which  eventually  evince  them- 
selves as  the  response. 

A  factor  like  increase  of  temperature 
very  likely  depends  for  its  effect  consider- 
ably, if  not  very  largely,  upon  the  chem- 
ical readjustments  which  it  causes  within 
the  protoplasm.  We  have  of  course  in  the 
first  place  what  might  be  called  the  pri- 
mary or  unmodified  effect  of  increased  tem- 
perature—the general  acceleration  of  chem- 
ical processes  which  under  such  conditions 
is  axiomatic  in  both  inorganic  and  organic 
reactions  and  which  does  not  necessarily 
imply  any  change  in  the  chemical  constitu- 
tion of  the  protoplasm.  But  we  should  not 
assume  too  readily  that  the  case  is  as  simple 
as  this,  for  organisms  do  not  respond  in  the 
manner  in  which  they  would  were  their 
protoplasm  a  stable  compound.  In  short, 
we  are  justified  in  supposing  that  certain 
changes  of  a  more  or  less  profound  nature, 
due  to  altered  chemical  constitution,  are 
the  net  result  of  rise  in  temperature.  For 
instance,  a  change  of  temperature  will  in- 

^  Address  of  the  vioe-president  and  chairman  of 
Section  G — Botany.  American  Association  for  the 
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crease  the  intracellular  activity  of  the  pro- 
toplasm and  may  readily  disturb  the  bal- 
ance of  the  metabolic  processes  so  that  the 
production  of  a  larger  amount  of  excreted 
waste  products  will  further  accentuate  or 
perhaps  even  modify  the  response  by  reason 
of  a  purely  chemical  stimulation  caused  by 
these  very  waste  substances.     Again,  it  is 
well  known  that  one  of  the  critical  points 
of  protoplasm   as   regards  temperature— 
the  coagulation  point— depends  upon  the 
amount  of  water  held  by  the  protoplasm, 
including  without  doubt  chemical  as  well 
as  physical  constitution  of  water.     The  less 
water,  the  higher  the  coagulation  point,  or 
in  other  words,  the  less  water  the  less  read- 
ily the  final  chemical  reaction  of  proto- 
plasm to  heat  takes  place.     The  longer  the 
organism  is  subjected  to  new  conditions 
of  temperature  the  more  permanent  the 
changes  become,  as  is  shown  by  the  phe- 
nomena of  acclimatization;  and  the  more 
gradual  these  changes  are,  the  less  likely 
are  they  to  result  in  the  destruction  of  the 
plant. 

In  the  response  of  protoplasm  to  light 
we  have  another  instance  where  an  external 
physical  factor  affects  the  chemical  struc- 
ture within  the  organism  and  thereby  sets 
up  reactions  which  are  traceable  to  chem- 
ical stimuli.  Without  referring  to  the 
action  of  the  red-orange  rays  in  photo- 
synthesis, I  may  call  your  attention  in  this 
regard  to  the  action  of  light  as  a  whole  as 
a  formative  stimulus  in  tissue  differentia- 
tion. In  the  absence  of  light,  as  is  now^ 
well  known,  the  production  of  the  more 
elaborate  prosenchymatic  tissues  is,  to  a 
large  extent,  if  not  wholly,  inhibited.  Now 
we  can  not  suppose  that  light  rays  alone 
are  directly  responsible  for,  let  us  say,  the 
lignification  of  the  mechanical  tissue  in  a 
stem,  but  their  action  is  to  cause  certain 
chemical  changes  which  constitute  the  stim- 
ulus which  enables  the  living  tissue   to 
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bnild  up  this  particular  form  of  cell  wall. 
It  is  interesting  too  to  note  in  this  connec- 
tion that  certain  poisons  of  a  purely  chem- 
ieal  nature  have  the  same  effect  in  retard- 
ing tissue  differentiation  as  does  the  absence 
of  light.  This  would  seem  to  indicate  that 
this  particular  phase,  at  least,  of  the  re- 
^onse  was  due  to  a  form  of  auto^intoxica- 
tion  of  the  normally  illuminated  tissues 
when  grown  in  the  absence  of  light. 

It  is,  however,  not  necessary  to  dwell 
further  on  this  aspect  of  the  question. 
Pew,  if  any,  physiologists  would  to-day  be 
inclined  to  deny  the  ultimate  chemical  na- 
ture of  the  response  of  protoplasm  to  any 
form  of  stimulus.  It  is  the  purpose  here 
to  limit  the  examination  of  chemical  irri- 
tation more  especially  to  actual  concrete 
chemical  substances  brought  into  relation 
with  living  protoplasm,  and  to  inquire 
somewhat  more  particularly  into  their 
mode  of  action  and  the  nature  of  the 
changes  which  they  induce.  The  impor- 
tance and  fundamental  nature  of  these 
reactions  can  not  be  doubted. 

For  this  purpose  we  may  include  in  the 
list  all  those  substances  which  it  may  rea- 
sonably be  bdieved  induce,  by  their  chem- 
ical action,  constitutional  changes  in  proto- 
plasm. These  substances  may  be  mineral 
salts,  organic  compounds  of  great  diver- 
sity of  structure,  including  anesthetics 
which  have  been  perhaps  wrongly  placed 
in  a  special  class,  and  even  gases  of  a 
simple  constitution.  They  may  be  crystal- 
loidal,  electrolytes  or  non-electrolytes,  or 
perhaps  even  colloidal. 

As  a  starting  point  it  is  necessary  to  ad- 
mit that  there  are  certain  chemical  elements 
which  must  be  supplied  to  the  plant  for 
what  is  considered  its  normal  development. 
Ordinarily  these  elements  are  supplied  to 
the  autotrophic  plant  in  the  form  of  oxy- 
gen, carbon  dioxide,  water  and  solutions  of 
certain  mineral  salts,  with  the  substitution 


in  the  case  of  heterotrophic  forms  of  some 
suitable  organic  compound  of  carbon.  For 
all  of  these  necessary  simple  substances 
there  is  supposedly  an  optimum  tonic  point 
of  concentration,  though  experience  shows 
that  it  may  vary  somewhat,  and  the  same 
is  true  of  the  more  complex  organic  food 
supplied  to  the  plant  devoid  of  chlorophyll 

Moreover,  not  only  must  these  sub- 
stances be  presented  in  an  acceptable  form 
and  in  the  proper  concentration,  but  there 
must  also  be  a  proper  physiological  bal- 
ance in  the  mixture  of  the  raw  foodstuffs. 
The  relation  of  the  plant  to  the  so-called 
normal  food  supply  is  not  the  question 
which  it  is  here  specifically  our  purpose  to 
discuss,  and  we  may  assume  that  the  plant 
is  supplied,  under  the  most  favorable  con- 
ditions, with  sources  of  raw  food  material 
and  is  under  the  influence  of  favorable  ex- 
ternal conditions. 

However,  there  are  some  points  in  re- 
gard to  the  normal  food  supply  which  have 
a  direct  bearing  upon  the  question  of  chem- 
ical stimulation,  as  defined  even  in  its  re- 
stricted sense,  which  should  be  referred  to 
before  passing  on  to  the  main  subject.  In 
the  case  of  some  of  the  necessary  food  ma- 
terials the  concentration  may  vary  within 
relatively  wide  limits  before  the  effects  of 
a  lack  or  excess  of  these  substances  are  ob- 
servable. In  such  cases  the  increase  neces- 
sary to  produce  a  reaction  may  readily  be 
so  great  as  to  involve  a  material  increment 
in  the  isotonic  coefficient  of  the  solution 
and  thus  confuse  any  result  produced  by 
any  direct  chemical  stimulus  with  those 
initiated  by  the  change  in  osmotic  pres- 
sure. Potassium  salts,  for  example,  will 
fail  to  elicit  any  response  in  the  growth  of 
fungi  until  the  concentration  is  so  in- 
creased as  to  raise  the  osmotic  pressure  by 
several  atmospheres.  It  is  known,  how- 
ever, that  some  of  the  necessary  salts  which 
are  required  by  the  plant  in  relatively 
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small  quantities  may,  if  the  concentration 
be  raised  above  the  normal  point,  cause  a 
secondary  stimulation  of  growth  and  even- 
tually, if  the  increase  be  continued,  become 
inhibitory  after  the  manner  of  poisons. 
Iron  salts  accelerate  the  growth  of  certain 
fungi  far  above  the  normal,  when  present 
in  even  slight  excess,  although  the  increase 
in  concentration  is  nowhere  nearly  sufS- 
cient  to  raise  measurably  the  osmotic  co- 
eflBcient  of  the  solution.  It  has  likewise 
been  shown  that  under  certain  conditions 
calcium  and  magnesium  salts  seem  to  stim- 
ulate growth  in  a  manner  which  may  be 
considered  strictly  chemical,  although  with 
some  plants  the  added  concentration  makes 
necessary  a  consideration  of  possible  os- 
motic changes.  It  should  also  be  said  that 
in  the  case  of  the  relation  of  calcium  and 
magnesium  the  question  of  physiological 
balance  between  the  two  appears  to  be  es- 
pecially important,  though  this  of  course 
would  not  apply  to  fungi  where  magnesium 
alone  is  required.  The  question  of  the  role 
of  the  elements  which  are  needed  in  only 
very  small  quantities,  especially  in  the 
case  of  iron,  is  a  highly  interesting  one 
and  it  is  strongly  suggested  that  they  are 
in  their  normal  relation  to  the  protoplasm 
of  the  nature  of  chemical  stimulants  rather 
than  of  necessary  food  elements.  Calcium 
would  not  indeed  come  under  this  head  if, 
as  some  believe,  certain  calceo-proteids  are 
essential  constituents  of  the  living  sub- 
stance, but  for  iron  and  to  a  lesser  extent 
magnesium  and  perhaps  even  potassium  a 
purely  chemical  relation  is  highly  likely. 
Iron  salts  at  least  may  simulate  the  action 
of  a  cataljrtic  agent,  a  point  of  view  which 
will  be  more  fully  explained  later. 

In  any  event,  in  speaking  of  necessary 
raw  food  material,  the  question  must  be 
regarded  as  a  purely  relative  one,  and  one 
should  not  cling  too  closely  to  the  conven- 
tional idea  of  what  a  plant  must  be  pro- 


vided with.    A  multitude  of  special  cases 
show  that  the  relation  of  protoplasm  to  the 
so-called  necessary  elements  may  be  very 
different  in  different  cases.    Anaerobic  bac- 
teria, for  instance,  are  exceedingly  sensi- 
tive to  free  oxygen,  the  presence  of  infini- 
tesimal quantities  of  which  in  the  case  of 
certain  Spirilla  acts  as  a  stimulus  to  in- 
duce a  vigorous  negative  tactic  response. 
Again,  among  the  nitrifying  bacteria  forms 
are  known  where  the  presence  of  sugar, 
usually  so  acceptable  to  non-chlorophyllous 
plants,  acts  unfavorably.    Instances  of  this 
sort  might  be  multiplied,  but  it  is  the  pur- 
pose at  this  time  simply  to  call  attention  to 
the   fact   that  chemical  stimulation   and 
eventually  even  toxic  action  may  result 
from  the  presence  of  substances  ordinarily 
regarded  as  necessary  to  sustain  life. 

It  is  indeed  the  case,  then,  that  any  sub- 
stance whose  presence  may  influence  the 
behavior  of  a  plant  either  normally  or  ab- 
normally is  of  the  nature  of  a  chemical 
stimulus  and  therefore  belongs  to  the  topic 
under  discussion.  Since,  however,  our 
knowledge  along  these  lines  is  very  scanty 
and  since  we  can  from  ocular  evidence  rec- 
ognize what  may  be  fairly  termed  a  normal 
growth  in  a  plant,  I  prefer  to  assume  for 
the  time,  as  has  already  been  stated,  that 
a  plant  furnished  with  the  necessary  food 
materials  to  produce  its  typical  morpho- 
logical development  and  with  these  sub- 
stances in  optimum  concentration,  is  in  a 
state  of  equilibrium  as  far  as  chemical 
stimulation  in  its  restricted  sense  is  con- 
cerned. 

In  this  connection  attention  may  be 
called  to  what  appears  to  be  an  error  in 
the  point  of  departure  of  some  investigra- 
tors  who  have  endeavored  to  determine  the 
relative  stimulatory  value  of  certain  sub- 
stances, whether  these  be  necessary  or  not 
to  the  plant.  The  mistake  comes  in  the 
reference  to  distilled  water  as  the  medium 
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in  which  control  cultures  are  grown,  the 
TBriant  being  the  same  distilled  water  plus 
the  substance  under  investigation.  It  is 
obvionfl  that  metabolic  processes  and  con- 
sequently growth  can  take  place  only  in 
sach  plants  .or  plant  parts  in  which  elabo- 
rated food  material  is  stored.  It  is  equally 
obvious  that  the  osmotic  relations  must  be 
disturbed.  Besides  the  lack  of  chemical 
balance  there  is  also  a  lack  of  physiological 
balance.  Plants  under  experimentation  to 
determine  the  effect  of  chemical  stimula- 
tion should  be  referred  for  comparison  to 
those  grown  under  conditions  which  are  as 
nearly  as  may  be  the  ones  which  can  be 
recognized  as  producing  opportunity  for 
what  experience  shows  is  the  natural 
morphological  development  of  the  organ- 
ism. The  physiologist  should  no  more 
neglect  the  morphological  aspects  of  his 
investigations  than  should  the  morpholo- 
gist  the  physiological. 

In  its  restricted  sense,  then,  chemical 
stimulation  may  be  said  to  deal  with  the 
effects  of  chemical  agents  which  are  not 
only  not  necessary,  but  which  may  be  posi- 
tively deleterious  to  the  organism— poisons 
in  short.  It  has  been  established  that 
many,  if  not  all,  classes  of  substances 
which  exert  a  toxic  action  on  protoplasm 
will  become  stimulatory  if  presented  to  the 
cells  in  sufficiently  small  doses.  Some- 
where between  an  infinitesimally  weak  so- 
lution which  produces  no  reaction,  to  the 
toxic  dose  which  kills  there  is  a  stimulative 
optimum  which  gives  the  maximum  of  re- 
action. Experience  shows  that  this  is  true 
of  widely  different  substances— a  poison- 
ous gas  like  carbon  monoxide,  a  poisonous 
metallic  salt  like  copper  sulphate,  a  simple 
organic  compound  like  chloroform  or  a 
more  complex  one  like  an  alkaloid,  all  come 
under  this  head.  The  question  which  con- 
cerns this  paper  is  not  the  possible  ulti- 
mate lethal  effect  of  these  poisons,  but  how 


far  they  may  serve  to  excite  the  protoplasm 
to  extraordinary  activity.  The  amount  re- 
quired to  effect  the  latter  result  will  natu- 
rally vary  with  the  substance,  certain  mild 
poisons  possibly  never  affecting  the  plant 
beyond  the  stage  of  stimulating  growth,  no 
matter  how  high  a  concentration  was  em- 
ployed. 

From  the  work  of  Raulin  and  others,  it 
is  known  that  metallic  salts  in  themselves 
toxic  to  protoplasm  will,  if  presented  to  it 
in  minimal  doses,  accelerate  vegetative 
processes  in  a  variety  of  plant  forms. 
Certain  fungi  may  be  made  to  develop 
their  vegetative  hyphse  much  more  lux- 
uriantly by  the  addition  to  their  nutri- 
ient  substratum  of  quantities  as  small 
as  .0005  normal  of  zinc  sulphate,  and 
the  increase  of  dry  weight  of  cell  substance 
produced  may  exceed  by  200  per  cent,  or 
more  that  which  is  formed  by  similar  cul- 
tures without  stimulation.  Nor  is  this 
limited  to  salts  of  the  heavy  metals,  nor  in- 
deed to  inorganic  substances,  for  organic 
substances  such  as  glucosides  and  alka- 
loids, or  even  simpler  ones  like  chloroform, 
produce  a  similar  if  not  so  inarked  result. 

In  the  concentration  necessary  to  pro- 
duce the  characteristic  reactions  there  is 
great  diversity.  As  would  be  expected,  not 
only  are  different  substances  very  un- 
equally stimulatory  or  toxic,  but  also  the 
same  substance  varies  greatly  in  the 
amount  required  to  stimulate  different  or- 
ganisms. Copper  sulphate,  one  of  the  most 
violent  of  poisons  to  plant  protoplasm, 
does  not  inhibit  the  growth  of  Penicillium 
until  a  concentration  of  nine  per  cent,  is 
reached,  yet  the  effect  of  the  same  salt  is 
so  enormously  poisonous  to  many  algse 
that  an  infinitesimally  weak  solution  will 
speedily  cause  death.  What  is  true  of  the 
toxic  point  is  true  also  of  the  stimulatory 
optimum.  In  the  attempt  to  explain  such 
disparities  stress  has  been  laid  by  some  on 
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the  probable  impermeability  of  the  cell 
membranes  to  this  highly  toxic  salt  in  the 
case  of  the  resistant  forms.    I  am  inclined 
to  believe  myself,  however,  that  it  is  prob- 
ably not  so  much  due  to  such  causes  as 
to  specific  differences  in  the  constitution 
of  the  protoplasm  itself,  which  renders  the 
usually  poisonous  substances  relatively  in- 
operative.   There  hardly  seems  enough  evi- 
dence to  support  the  idea  of  any  very  highly 
specialized  qualitative  selective  power  on 
the  part  of  the  cell  membranes  in  the  mat- 
ter of  dissociable  and  diffusible  salts.    On 
the  other  hand,  there  are  many  reasons  for 
looking  upon  protoplasm  not  as  a  uniform 
substance,  but  as  differing  considerably  in 
different  plants.    The  fact  that  some  plants 
can  not  thrive  except  in  the  complete  ab- 
sence of  oxygen  is  enough  to  illustrate  this 
point.     The  condition  of  the  stimulated 
plant  may  itself  cause  a  variation  in  the 
optimum  concentration  of  the  stimulant,  as 
is  shown  by  the  effect  of  rise  in  tempera- 
ture on  the  lowering  of  the  toxic  or  stimu- 
latory dose.     It  is  not  only  among  lowly 
organized  plants  like  fungi  that  stimula- 
tion follows  such  conditions,  but  among  the 
higher  vascular  plants  as  well.    We  can  not 
suppose  that  these  stimulants  react  directly 
upon  the  protoplasm  or  themselves  supply 
the  energy  necessary  for  the  changes  which 
they  induce  with  a  possible  reservation  in 
the  cases  of  those  salts  whose  valency  may 
be  subject  to  change.     In  the  first  place, 
they  fall  in  very  different  groups  of  toxic 
substances,  if  we  take  Loew's  well-known 
classification,  and  yet  there  is  a  great  simi- 
larity in  the  reaction  produced.    Therefore 
it  is  reasonable,  for  the  time  being,  to  dis- 
regard to  a  considerable  extent  the  ques^ 
tion  of  the  chemical  nature  of  the  stimu- 
lating substance  as  far  as  its  effects  in  ac- 
celerating the  life  processes  of  the  organ- 
ism are  concerned.     This  does  not  mean, 
however,  that  the  ultimate  effect  on  the 


manner  in  which  these  poisonous  substances 
may,  in  strong  solutions,  kill  the  proto- 
plasm is  not  related  to  the  chemical  nature 
of  the  toxic  agent.    Not  only  are  the  stim- 
ulants not  the  sources  of  energy  for  the 
changes  involved,  but  also  they  can  not,  in 
most  cases  at  least,  be  regarded  in  them- 
selves as  catalyzers,  no  matter  how  greatly 
the  end  result  of  their  action  might  suggest 
their  being  of  such  a  nature.    If,  therefore, 
we  are  to  find  any  satisfactory  clue  to  the 
answer  to  the  question  of  the  influence  of 
these  minute  doses,  we  must  look  rather 
towards  the  indirect  effect  they  may  exert 
and  endeavor  to  discover  if  they  may  not 
encourage  the  formation  by  the  protoplasm 
itself  of  substances  which  do  act  in  a  cata- 
lytic fashion.    It  seems  clear,  then,  that  the 
poisonous  action  of  a  given  substance  may 
be,  and  probably  commonly  is,  very  differ- 
ent from  the  stimulating  effect  of  small 
doses  of  the  same  substance. 

Whether  it  is  safe  to  say  that  all  sub- 
stances which  are  toxic  must  of  necessity 
act  as   stimulants   if   presented   in   sufiK- 
ciently  dilute  form  is  a  question.    It  is  con- 
ceivable that  some  might  produce  no  reac- 
tion unless  present  in  a  lethal  dose,  but  it 
seems  probable  that  most  substances  will 
show  a  stimulating  reaction  at  the  proper 
dilution.     In  this  connection  it  is  well  to 
remember  that  we  should  not  confuse  the 
necessarily  more  complicated  reaction  of 
higher   animal   forms,    whose  balance    of 
function  is  so  delicate  and  whose  tissue 
structures  are  so  very  diverse,  with  the 
more  fundamental  and  presumably  simpler 
and  more  direct  reactions  of  the  less  inter- 
dependent cell  aggregations  such  as  are 
found  in  plants.    It  is  reasonable  to  sup- 
pose, however,  that  as  far  as  the  cells  them- 
selves are  concerned  the  underlying  prin- 
ciples are  much  the  same  in  all  organisms. 

Upon   inquiring  more  closely  into    the 
effects  of  stimulants,  we  find  that  while  a 
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great  deal  is  unknown  there  are  a  number 
of  important  facts  concerning  which  there 
is  positive  information  and  which  throw 
considerable  light  on  what  is  really  taking 
place  under  such  conditions.  It  is  best,  be- 
fore taking  up  the  physiological  reactions, 
to  consider  the  morphological  changes 
which  ensue,  which,  if  we  wish  to  employ 
modern  terminology,  we  may  term  '*chem- 
omorphosis."  The  information  regarding 
the  lower  forms— particularly  the  fungi 
—is  the  fullest  and  will  be  considered 
first 

The  primal  fact  of  the  increase  on  dry 
weight  has  already  been  spoken  of  and  is 
the  simplest  of  all  the  reactions  to  demon- 
strate. By  the  easy  process  of  the  desicca- 
tion and  weighing  of  a  series  of  cultures 
the  stimulation  curve  of  the  whole  range 
of  possible  concentrations  from  minimum 
to  maximum  may  be  determined.  Although 
it  must  be  said  that  to  obtain  definite  re- 
sults means  which  might  seem  to  some  to 
he  exa^eratedly  careful  must  be  taken  to 
ensure  the  purity  of  all  substances  entering 
into  the  culture  medium.  Not  only  is  the 
quantity  of  mycelium  formed  greater,  but 
also  the  form  and  appearance  are  very  dif- 
ferent. Fungi  commonly  cease  to  form 
conidia  under  stimulation,  the  mycelial 
felts  are  buckled  and  knotted  instead  of 
being  fiat  and  even  and  their  consistency 
is  different,  being  tough  and  leathery  in- 
stead of  somewhat  tenuous  in  texture  as  in 
the  normal  growth.  In  short  they  present 
every  appearance  of  more  luxuriant  vege- 
tative activity.  The  cell  forms  are  often 
different,  especially  among  bacteria,  where 
the  so-called  involution  forms  arise  appar- 
ently from  chemical  stimulation.  Among 
many  of  the  fungi,  at  least,  such  conditions 
are  tantamount  to  a  state  of  hyperplasia, 
if  we  may  use  the  term  in  speaking  of  such 
lowly  organized  forms.  Among  the  higher 
plants  there  may  be  simply  an  increased 


rate  of  growth  and  an  ultimately  greater 
stature,  or,  in  other  cases,  as  in  the  local 
application  of  metallic  salts  in  initiating 
local  intumescences  or  in  hastening  and  in- 
creasing the  formation  of  wound  tissue, 
actual  hypertrophies  may  be  induced.  In 
the  stimulation  afforded  by  parasitic  fungi 
or  by  gall  insects  the  great  expression  of 
abnormal  growth  is  to  be  seen  amounting 
often  to  relatively  large  outgrowths  of 
tissue.  The  reaction  in  these  various  case& 
would  seem  to  differ  rather  in  degree  thatt 
in  kind,  and  it  is  perhaps  a  question  not  in 
this  case  of  a  mere  hastening  of  growth,  but 
of  the  excitation  being  isufficiently  violent 
to  destroy  the  equilibrium  of  growth  which 
exists  among  the  cells. 

In  no  such  case,  however,  have  we  any 
evidence  that  the  variations  in  form  so  in- 
duced are  inheritable.  It  is  only  when  the 
germ  cells  at  or  near  the  time  of  their  for- 
mation are  directly  stimulated  that  we  get 
any  changes  in  the  offspring  which  are 
passed  on  to  the  succeeding  generations. 
Sometime,  it  may  be,  means  will  be  found 
by  which  an  excitation  of  the  sporophyte 
can  be  made  in  some  way  to  influence  the 
gametophytic  cells  and  thus  induce  perma- 
nent variations  through  influences  brought 
to  bear  indirectly  upon  the  gametophyte„ 
though  it  is  not  to  be  supposed  even  in  that 
case  that  the  particular  response  induced 
in  the  original  sporophyte  will  be  repeatecl 
in  its  offspring. 

It  is  evident,  from  the  effect  of  parasitic 
fungi  upon  their  hosts,  that  not  only  does; 
the  stimulus  of  the  parasitism  of  a  specific- 
fungus  produce  more  or  less  specific  re- 
sults, but  also  that  the  condition  of  the- 
parasitized  cells  themselves  infiuence  the. 
result.  The  more  primitive  or  meristemr. 
atic  are  the  cells  the  greater  the  result-, 
ant  effect  in  the  way  of  a  distortion,  for, 
as  is  well  known,  the  greatest  hypertro- 
phies take  place  when  the  inf ecti^Q*  i^  ip  tbft. 
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growing  points  of  the  shoots  and  becomes 
less  and  less  when  the  more  stable  and 
permanent  tissues  like  leaf  parenchyma  are 
attacked.  The  same  fungus  which  causes 
real  hyperplasia  in  young  tissue  produces 
but  a  hypertrophic  enlargement  in  the 
adult  parenchyma. 

Such  being  the  case,  one  might  be  war- 
ranted in  reasoning  by  analogy  that  the 
still  more  plastic  cells  of  the  gametoph3rte 
would  be  even  more  profoundly  influenced 
by  stimulation  and  such  indeed  appears 
from  MacDougal's  experiments  to  be  the 
case.  It  is  also  not  unreasonable  to  sup- 
pose that  the  inciting  cause  of  the  healing 
of  wounds,  of  stimulus  to  growth  after 
injury,  and  even  of  regeneration  phenom- 
ena themselves,  harks  back  to  a  question  of 
chemical  stimulation.  In  the  more  mas- 
sive tissues,  at  any  rate,  wounding  results  in 
the  exposure  of  interior  cells  directly  to  the 
action  of  the  oxygen  of  the  air,  and  is  ac- 
companied by  increased  metabolic  activity. 
The  more  rapid  growth  of  injured  parts, 
the  awakening  of  dormant  buds,  may  well 
be  influenced  or  initiated,  though  probably 
not  eventually  controlled,  by  chemical  stim- 
ulation arising  from  this  or  similar  causes. 

It  is  not  to  be  supposed  in  any  case  that 
the  chemical  substances  in  question  them- 
selves constitute— by  any  direct  union  with 
the  protoplasm— the  modifications  which 
ensue.  It  is  only  possible  here  to  touch 
thus  briefly  upon  the  morphological  re- 
sponses induced  by  chemical  stimulation, 
for  the  field  is  an  enormous  one.  In  some 
of  its  aspects,  the  study  of  the  immediate 
effect  of  environment  upon  the  external 
and  internal  form  of  a  plant  comes  under 
this  head.  There  is  without  question  a 
large  and  inviting  field  for  investigations 
into  the  nature  of  the  changes  in  structure 
which  are  correlated  with  chemical  stimu- 
lation. 

It  is  necessary  also  to  pass  over  without 


further  comment  the  directive  effects  of 
chemical  stimulation  upon  growth  and 
movement,  concerning  which  there  are 
many  investigations  as  to  the  expression  of 
the  reaction,  but  very  little  information  as 
to  the  intimate  causes  of  it. 

After  this  brief  consideration  of  the 
changes  in  the  actual  amount  of  elaborated 
substance,  of  stature  and  of  structure 
which  commonly  attend  chemical  stimulus 
and  which  are  the  outward  signs  of  its 
workings,  we  may  next  turn  to  the  more 
fundamental  question  of  what  we  know  of 
the  influence  of  this  excitation  on  the 
physiological  activities  of  the  plant. 

One  fact  which  is  clearly  marked  in  the 
case  of  certain  fungi  that  have  been  in- 
vestigated is  that  the  protoplasm,  when 
stimulated,  works  more  economically  in  re- 
spect to  the  carbohydrate  food  material 
supplied  than  when  unstimulated.     The 
latter  produces  a  lai^r  crop,  as  estimated 
from  the  dry  weight,  from  a  given  amount 
of  sugar  than  the  normal  culture  does: 
there  is  less  waste.    Were  the  metabolic  ac- 
tivity  of   protoplasm   to   be   interpreted 
simply  in  terms  of  economy  of  action,  one 
might  be  tempted  to  speak  of  such  a  con- 
dition as  more  nearly  approximating   a 
perfect  or  so-called  normal;  but  when  we 
reflect  that  we  know  so  little  of  the  chem- 
ical action  and  interaction  of  living  proto- 
plasm, it  would  be  unwarranted  to  assume 
that  mere  economy  of  consumption  of  one 
form  of  food  material  would  tell  the  whole 
story.    The  plant  is  attuned  to  an  average 
condition  and  its  attunement  to  that  con- 
dition constitutes  the  nearest  approach  to 
what  we  may  call  normal.    The  increased 
availability  of  the  sugar  under  chanical 
stimulation  may  be  r^arded  as  an  un- 
toward, fortuitous  condition  which,  while 
it  may  be  optimal  for  the  processes  in- 
volved in  building  up  vegetative  hyphte,  is 
not  optimal  for  the  development  of  the 
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plant  as  a  whole,  as  is  evidenoed  by  the  sus- 
pension of  spore  formation.  This  increased 
avaflability  of  the  carbohydrate  food  is, 
then,  distinctly  unusual  as  far  as  the  ordi- 
nary life  processes  of  the  fungus  are  con- 
cerned. The  cessation  of  conidial  spore 
formation  which  characterizes  even  slight 
stimulation  is  a  morphological  abnormality 
in  the  usual  life  cycle  of  the  mostly  asex- 
ual hyphomycetous  fungi,  and  while  it 
might  be  ai^ued  that  spore  formation  is 
an  evidence  in  itself  of  at  least  the  initia- 
tion of  unfavorable  conditions,  such  con- 
siderations hardly  apply  here.  It  would 
be  true  only  in  a  very  limited  degree,  for 
the  stimnlus  to  spore  formation  need  not 
necessarily  be  inimical  in  any  large  sense 
of  the  word.  Whether  it  is  the  more  eco- 
nomical working  of  the  protoplasm  which 
inhibits  the  formation  of  conidia  or 
whether  the  absence  of  the  latter  results  in 
less  waste  of  energy  in  metabolifibn  is  per- 
haps a  question,  though  probably  most 
would  agree  that  the  spore^f  orming  process 
is  one  that  demands  a  greater  expenditure 
of  energy  than  the  mere  vegetative  growth 
of  the  hyphffi. 

From  what  we  know  of  the  effect  of 
chemical  stimulants  upon  the  eggs  of  or- 
ganisms, it  would  look  as  though  the  proc- 
esses set  up  by  such  excitation  are  more 
critical  for  the  sexual  cells  than  for  those 
of  what  may  be  regarded  as  the  sporo- 
phyte.  It  would  be  exceedingly  valuable 
to  discover  more  about  the  relation  of 
chemical  stimulation  to  the  production  of 
gametes  or  their  equivalents,  and  here  we 
have  another  attractive  field  that  has  not 
been  largely  cultivated.  It  may  be  said  in 
passing  that  as  far  as  these  non-sexual 
hyphomycetous  forms  are  concerned  there 
is  not  much  evidence  to  show  that  such 
chemical  stimulation  as  has  been  tried  is 
sufficient  to  restore  the  ability,  in  many 
cases  long  lost,  to  produce  sexual  fruit. 


It  has  been  stated  that  there  is  less  waste 
as  well  as  a  greater  economy  in  manufac- 
ture of  dry  substance.  One  would  natu- 
rally suppose  that  the  two  go  hand  in 
hand,  but  it  is  well  to  specify  more  defi- 
nitely in  what  this  smaller  waste  consists. 
One  of  the  characteristic  products,  though 
not  indeed  necessarily  an  end  product  of 
kataboHc  activity  in  the  plant  cell,  is  oxalic 
acid,  particularly  in  the  case  of  these  same 
fungi  which  we  have  been  considering, 
where  it  is  freely  excreted  into  the  sub- 
stratum. Now  the  amount  of  this  may  be 
determined  with  relative  ease,  and  it  has 
been  shown  that  with  a  stimulated  crop 
there  is  a  marked  decrease  in  the  ratio  of 
the  oxalic  acid  formed  to  the  amount  of 
dry  substance  produced  in  a  given  time. 
Together  with  this  the  carbon  dioxide  pro- 
duction does  not  appear  to  much  more  than 
parallel  the  increase  in  the  weight;  or  in 
other  words,  the  formation  of  this  gas  is 
approximately  normal.  This  being  the 
case,  it  at  once  becomes  evident  that  the 
carbohydrate  represented  by  the  differ- 
ence of  oxalic-acid  production  in  the  nor- 
mal and  in  the  stimulated  plants  is  at  the 
disposal  of  the  organism  in  the  construct- 
ive processes.  As  for  the  higher  plants, 
it  has  been  shown  that  an  increase  in  car- 
bon-dioxide production  takes  place  under 
stimulation,  but  these  results  are  hardly 
complete,  having  been  made  without  refer- 
ence to  net  gain  in  substance.  This  matter 
should  be  further  investigated,  since  it  ap- 
pears that  the  formation  of  wound  tissue, 
when  subjected  to  stimulation,  is  accom- 
panied on  the  average  by  a  greatly  less- 
ened carbon-dioxide  production  as  com- 
pared with  unstimulated  growth ;  and  this, 
too,  in  spite  of  the  fact  that  there  is  ocular 
evidence  that  greater  cell  activity  results 
under  conditions  of  stimulation. 

A  highly  interesting  and  instructive 
light  on  this  question  is  thrown  by  the  be^ 
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havior  of  Sterigmatocystis  nigra  in  rela- 
tion to  its  assimilation  of  nitrogenous 
material.  This  fungus  has  the  power,  to  a 
limited  extent  at  least,  of  assimilating  free 
nitrogen  from  the  air.  Stimulation  ap- 
pears to  diminish  this  ability  and  to  cause 
the  fungus  to  rely  more  largely  upon  the 
nitrate  fed  to  it :  or  at  any  rate  the  organ- 
ism does  not  excrete  into  the  liquid  sub- 
stratum as  large  an  amount  of  waste  nitrog- 
enous products  as  does  the  normal.  Fur- 
thermore, the  nitrogenous  content  of 
the  dry  substance  of  the  plant  is  not  af- 
fected one  way  or  the  other.  In  regard  to 
the  nitrogen  supplied  in  combined  form, 
there  is  less  thrift  in  the  stimulated  than 
in  the  normal  growth,  but,  on  the  other 
hand,  the  total  amount  of  nitrogen  in- 
volved, including  that  excreted  as  waste 
into  the  substratum,  is  less  in  the  former 
than  in  the  latter  case.  This  whole  ques- 
tion is,  of  course,  a  hugely  complicated  one 
and  in  the  light  of  our  relatively  slight 
knowledge  of  nitrogen  metabolism  one 
which  should  be  approached  with  caution. 
But  it  is  evident  that  the  problem  is  of 
great  importance. 

In  this  connection  it  is  apropos  to  quote 
from  practically  the  only  investigation  we 
have  which  touches  on  this  point. 

To  explain  the  reason  for  the  activity  of  the 
organism  along  these  lines  there  are  these  sug- 
gestions: one  that  the  fixation  of  free  nitrogen 
and  its  excretion  in  combined  form  may  be  a 
function  connected  with  fructification,  since  stim- 
ulated felts  do  not  produce  spores;  another  .  .  . 
is  that  the  stimulated  crop,  driven  to  its  most 
rapid  metabolic  activity  by  the  stimulant,  is 
forced  to  consume  its  carbohydrate  more  econom- 
ically and  therefore  finds  less  energy  to  use  in 
effecting  the  combination  of  the  relatively  inert 
and  difficultly  combinable  nitrogen,  and  so  must 
use  the  more  readily  assimilable  compound  nitro- 
gen ;  or  again  it  may  be  that  since  by  the  presence 
of  the  stimulant  the  fungus  can  consume  carbo- 
hydrate more  thoroughly  and  with  less  waste, 
therefore  it  finds  in  what  would  be  a  normal 
amount  under  ordinary  circumstances  a  more  than 


necessary,  amount  under  the  favoring  infiuence  of 
the  stimulant,  which,  of  course,  would  be  then 
potentially  a  too  great  supply,  and  the  result 
would  be  over  feeding  in  this  direction  and  there- 
fore there  would  be  a  tendency  to  lessened  activity 
in  expending  energy  for  nitrogen  combination. 
This  last  hypothesis  is  in  accord  with  conclusions 
that  have  been  reached  on  the  activity  of  the  root 
tubercle  bacteria  in  fixing  nitrogen  when  well 
supplied  with  nitrogen  compounds,  but  not  in 
accord  with  the  results  of  those  who  find  that  the 
fixation  of  nitrogen  is  directly  proportional  to  the 
amount  of  sugar  at  hand. 

After  consideration  of  the  whole  matter, 
one  is  inclined  to  the  opinion  that,  after  all, 
since  less  nitrogen  passes  through  the  fun- 
gus for  the  amount  of  dry  substance 
formed,  there  is  economy  in  nitrogen  as 
well  as  in  carbohydrate  metabolism  in  a 
stimulated  growth.  And  taking  it  all  in 
all,  there  seems  to  be  sufficient  evidence  for 
maintaining  that  under  chemical  excitation 
of  optimum  intensity  the  waste  involved  in 
mere  cell  formation,  at  least,  is  not  so  great 
in  stimulated  as  in  unstimulated  proto- 
plasm. 

In  this  connection  there  arises  at  once 
another  question  of  great  importance, 
namely,  what  influence  stimulation  has  on 
enzymatic  activity.  While  the  data  on  this 
point  are  still  incomplete,  it  is  permissible 
here  to  make  reference  to  certain  results 
not  yet  completed  which  throw  some  light 
upon  this  phase  of  the  matter.  Here  again 
Sterigmatocystis  nigra  is  valuable  for  ex- 
perimentation. In  common  with  many  of 
its  kind,  this  fungus  can  live  on  a  great 
variety  of  substrata,  its  ability  to  do  so 
being  due  in  large  measure  to  its  versatility 
in  the  excreting  of  an  enzyme  appropriate 
to  the  particular  compound  on  which  it  is 
growing.  Thus  it  will  produce  mal- 
tase  when  grown  on  maltose,  sucrase 
when  grown  on  saccharose,  inulase  on 
inulin,  amylase  on  starch,  etc.  A  quan- 
titative estimation  of  its  hydrolyzing  power 
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wonld  afford  some  due  to  the  enzymatic 
actiyity  of  the  stimulated  fungus  as  com- 
pared with  the  normal  growth,  and  experi- 
ments seem  to  show  pretty  clearly  that 
there  is    greater   proportional   enzymatic 
activity  in  the  former  than  in  the  latter. 
The  same  point  is  even  more  clearly  illus^ 
trated  by  the  various  researches  on  the 
inf  nence  of  chemical  irritation  upon  alco- 
holic fermentation  by  yeasts.     A  variety  of 
snhstances   in   minimal   doses   have   been 
found  to  increase  the  fermentative  activity 
of  these  fungi.     While  in  such  cases  we 
are,  of  course,  dealing  with  extracellular 
enzymes,  it  is  not  unreasonable  to  suppose 
that  by  analogy  similar  excitation  follows 
with  the  intracellular  enzymes.     The  intra- 
eellular  enzymes  are  the  ones  which  we  may 
legitimately  suppose  to  be  connected  more 
or  less  directly  with  the  metabolic  activity 
of  the  living  organism.     Now  if  anabolic 
activity  is  connected  in  any  way  with  the 
reversible    action    of    enzymes— as   seems 
hkely — we  have  here  another  link  in  the 
chain  of  evidence  as  to  the  real  nature  of 
chemical  stimulation.     We  may  hope  in 
time  to  reduce  it  entirely  to  a  question  of 
enzyme  formation.     In  order  to  do  so  we 
must  devise  more  precise  means  for  investi- 
gating the   intracellular   enzymes  in   the 
plants  experimented  upon  and  to  determine 
if  there  is  any  quantitative  difference  as  a 
result  of  stimulation.    If  it  can  be  proved 
that  this  causes  a  relative  increase  in  syn- 
thesizing enzymes  in  the  fungus  hyphse  a 
long  step  toward  a  more  complete  under- 
standing of  the  processes  will  have  been 
made.     It  should  be  acknowledged  that  at 
present  such  considerations  are  in  a  meas- 
ure purely  speculative,  yet  not  speculative 

to  the  extent  of  being  other  than  founded 
on  the  meager  knowledge  at  hand.  There 
is  nothing  improbable  in  such  conclusions. 
The  synthetic  action  of  enzymes  is  a  ques- 
tion which  is  more  and  more  attracting  the 


attention  of  the  investigator,  and  while  the 
results  along  these  lines  are  comparatively 
new  and  relatively  few  in  number,  they  are 
sufficiently  conclusive  to  permit  of  a  broad 
application  of  the  principle  involved.  I 
will  cite  only  one  instance,  and  that  in  rela- 
tion to  an  extracellular  enzyme,  where  iso- 
maltose  has  been  synthesized  from  glucose 
by  the  action  of  maltase  and,  further,  where 
the  same  enzyme  was  utilized  in  the  syn- 
thesis of  the  glucoside  amygdalin.  Grant- 
ing then  that  we  may  have  in  enzymes 
active  agents  in  the  constructive  work  of 
the  organism,  it  is  possible  to  understand 
how  an  increase  in  enzymatic  activity  could 
explain  many  of  the  phenomena  connected 
with  the  response  to  chemical  irritation. 

There  still  remains,  of  course,  the  most 
fundamental  question  why  and  in  what 
manner  the  specific  irritants  used  affect  the 
quantitative  and  even  perhaps  the  qualita- 
tive formation  of  enzymes,  and  here  there 

is  no  ready  or  su£Scient  answer  to  give. 
At  first  glance  it  does  not  appear  to  be  con- 
nected with  their  dissociation  ia  weak  solu- 
tions, for  non-electrolytes  like  morphine 
give  a  reaction  as  weU  as  dissociable  salts, 
although  it  is  to  be  remarked  that  the  con- 
centration required  with  the  former  is 
many  times  greater  than  with  the  latter. 
If,  as  is  believed  by  some,  the  poisonous 
action  of  salts  depends  on  the  degree  of 
their  dissociation,  it  is  probably  equally 
true  that  the  stimulative  action  of  minimal 
doses  of  these  same  salts  is  influenced  by 
this  same  factor.  But  this  assumption 
does  not  dispose  of  the  large  class  of  non- 
electrolytic  poisons  (and  consequently 
stimulants),  although  I  venture  to  suggest 
that  the  introduction  of  such  substances 
into  the  sphere  of  protoplasmic  activity 
may  result  in  the  formation  by  the  proto- 
plasm of  by-products  which  are  dissociable 
poisonous  substances.  Such  an  explanation 
would  help  to  account  for  the  large  doses 
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of  non-electrolytes  which  are  necessary  to 
produce  a  reaction  on  the  plant  organism. 

There  seems  to  be  a  much  greater  uni- 
versality in  the  manner  of  the  response  to 
stimulation  by  poisons  than  in  their  actual 
toxic  effect,  a  fact  that  has  already  been 
noticed,  and  for  that  reason  I  am  strongly 
inclined  to  the  opinion  that  the  former  does 
not  depend  upon  the  particular  form  which 
the  latter  may  take,  and  so  the  increased 
enzymatic  action  may  be  considered  to  be  a 
general  phenomenon  connected  with  this 
class  of  response. 

There  at  once  suggest  themjselves  many 
very  interesting  problems  in  regard  to  the 
relation  of  chemical  stimulation  to  morbid 
hypertrophies— using  the  word  in  its  broad- 
est sense— in  higher  plants,  and  aLso  to 
what  might  be  called  the  normal  hyper- 
trophies which  ensue  in  the  tissues  of  the 
ovary  wall  and  surrounding  parts  after 
fertilization,  without  touching  on  the  great 
question  of  the  development  of  the  fertil- 
ized egg  itself. 

In  a  previous  address  before  this  section, 
attention  was  called  to  the  possible  en- 
zymatic changes  induced  by  untoward 
chemical  stimulation  of  the  germ  cells  of 
certain  plants  and  the  results  of  this  stim- 
ulation on  the  offspring.  In  the  light  of 
my  own  acquaintance  with  the  question  of 
chemical  stimulation  I  see  nothing  improb- 
able in  such  a  point  of  view,  even  though 
we  can  not  prove  it  at  present. 

There  are  many  other  considerations  in 
connection  with  the  question  which  might 
be  profitably  discussed  and  I  am  aware 
that  I  have  really  touched  upon  one  side 
of  the  problem  only,  practically  neglecting 
the  morphogenie  influence  of  chemical 
stimulants,  but  sufficient  time  has  already 
been  consumed  and  to  open  up  new  topics 
would  be  but  to  strain  your  patience  fur- 
ther. The  point  which  I  have  endeavored 
to  develop  and  which  I  here  repeat  is  that 


the  chemical  stimulants  which  have  been 
discussed  produce  their  effect  indirectly 
and  the  nature  of  the  response  appeara  to 
be  one  of  the  increase  of  constructive  en- 
zymatic action  over  that  which  would  take 
place  under  normal  conditions  from  an 
equal  and  similar  food  supply. 

H.  M.  BiGHABDS 
Babnabd  Golijdoe, 
Columbia  UNiVEBsrrT 


PUBLIC  LECTURES  AT  THE  HARVARD 
MEDICAL  SCHOOL 

The  faculty  of  medicine  of  Harvard  Uni- 
versity offers  a  course  of  free  public  lectures, 
to  be  given  at  the  Medical  School,  Longwood 
Avenue,  Boston,  Saturday  evenings  at  8,  and 
Sunday  afternoons  at  4,  beginning  January  2, 
and  ending  April  80,  1910.  Doors  will  be 
closed  at  five  minutes  past  the  hour.  No  tick- 
ets are  required.  Following  is  a  list  of  the 
lectures  and  their  subjects,  with  dates: 

January  2 — "  The  Influence  of  Mental  and  Mus- 
cular Work  on  Nutritive  Processes"  (illustrated), 
by  Dr.  F.  P.  Benedict. 

January  8 — "The  Story  of  Vaccination/'  by 
Dr.  M.  J.  Rosenau. 

January  9 — ^**What  the  Public  should  know 
about  Patent  Medicines,"  by  Dr.  M.  V.  T^rode. 

January  15— << Clean  Milk"  (illustrated),  by 
Dr.  Calvin  G.  Page. 

January  16 — ^''The  Growth  of  School  Children 
and  its  Relation  to  Disease,"  by  Dr.  W.  T.  Porter. 

January  22 — "  Sprains,  Strains  and  Fractures : 
Simple  Facts  of  Diagnosis  and  Treatment"  (illus- 
trated), by  Dr.  J.  B.  Blake. 

January  23 — **  The  Glands  of  Internal  Secretion 
and  their  Relations  to  Health  and  Disease  "  (illus- 
trated), by  Dr.  W.  B.  Cannon. 

January  29 — "Small-pox"  (illustrated),  by 
Dr.  J.  H.  McCoUom. 

January  30 — "  Hearing  and  Speech,"  by  Dr.  C. 
J.  Blake. 

February  6 — "  Posture  and  Carriage  as  affected 
by  School  and  Clothing,"  by  Dr.  R.  W.  Lovett. 

February  6 — "  The  Care  of  Infants  with  Special 
Reference  to  the  Prevention  of  Disease,"  by  Dr. 
Maynard  Ladd. 

February  12— "Voice  Production,"  by  Dr.  J. 
Payson  Clark. 
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February  13 — ^"Nervous  BiBeases  in  Children," 
by  I>r.  W.  N.  Bullard. 

February  19 — "  Uacs  of  the  Microscope,"  by  Dr. 
E  C.  Ernst. 

February  20 — ^"Laboratory  Methods,  with  the 
Microscope  and  Otherwise,"  by  Dr.  J.  L.  Bremer. 

February  26— "What  the  Public  may  Right- 
fully expect  from  the  Dentist,"  by  Dr.  G.  A. 
Braekett. 

February  27 — ^"How  Tumors  Look  under  the 
Microscope"  (illustrated),  by  Dr.  F.  B.  Mallory. 

March  5— "Foot  Discomfort:  its  Cause  and 
Rational  Treatment,"  by  Dr.  R.  B.  Osgood. 

March  6—"  The  Care  of  the  Skin  in  Health  and 
Disease,"  by  Dr.  C.  J.  White. 

March  12— "The  Treatment  of  Surgical  Tu- 
berculosis," by  Dr.  E.  H.  Bradford. 

March  13 — ^"The  Abdominal  Emergencies  and 
the  Need  of  Early  Recognition  and  Prompt  Rem- 
edy/' by  Dr.  M.  H.  Richardson. 

March  19— "The  Hygiene  of  Early  Life,"  by 
Dr.  T.  M.  Rotch. 

March  20— "The  Dietetics  of  Early  Life,"  by 
Dr.  C.  H.  Dunn. 

March  26 — ^"Poliomyelitis  Anterior  Acuta,"  by 
Dr.  J.  L.  Morse. 

March  27— "The  Diagnosis  of  Acute  Febrile 
Disease,"  by  Dr.  Henry  Jackson. 

April  2—"  The  Value  and  Uses  of  the  X-ray," 
by  Dr.  Percy  Brown. 

April  3 — ^"'How  to  Gain  or  Lose  Weight,"  by 
Dr.  F.  W.  White. 

April  »— "The  Way  and  How  of  Breathing," 
by  Dr.  E.  6.  Martin. 

April  10 — ^"Personal  Hygiene"  (to  women 
only),  by  Dr.  0.  M.  Green. 

April  16 — "The  Nature  and  Proportion  of 
Cures  in  Insanity,"  by  Dr.  £.  E.  Southard. 

April  17 — **  Insanity  and  Modem  Civilization," 
by  Dr.  F.  H.  Packard. 

April  23 — ^'f  Medical  Advertisements  and  Kin- 
dred Subjects"  (to  men  only),  by  Dr.  Abner  Post. 

April  24—"  On  the  Etiology  of  Certain  Diseases 
Peculiar  to  the  Tropics,"  by  Dr.  E.  &,  Tyzzer. 

April  30—"  The  Healthy  Man  and  his  Bacteria," 
by  Dr.  A.  M.  Worthington. 


THE  CARNEGIE  FOUNDATION  FOB  THE 
ADVANCEMENT   OF  TEACHING 

At  the  meeting  of  the  trustees  of  the  foun- 
dation, held  on  November  17,  the  rules  for  the 
granting  of  retiring  allowances  were  amended 
80  as  to  recognize  service  as  an  instructor  in 


the  retirement  on  the  basis  of  age  or  disabil- 
ity, and  the  right  to  retirement  for  professors 
under  sixty-five  years  of  age  with  a  minimum 
of  service  of  twenty-five  years  was  restricted 
to  cases  of  disability.  The  retiring  allowances 
of  widows  of  professors  who  have  served 
twenty-five  years  are  retained. 
The  amended  rules  read  as  follows: 

BULB  I  . 
Any  person  sixty-five  years  of  age  who  has  had 
not  less  than  fifteen  years  of  service  as  a  pro- 
cessor, or  not  less  than  twenty-five  years  of  service 
as  instructor^  or  as  instructor  and  professor,  and 
who  18  at  the  time  a  professor  or  an  instructor 
in  an  accepted  institution,  shall  be  entitled  to  an 
annual  retiring  allowance  computed  as  follows: 

(a)  For  an  active  pay  of  twelve  hundred  dol- 
lars or  less,  an  allowance  of  one  thousand  dollars, 
provided  no  retiring  allowance  shall  exceed  ninety 
per  cent,  of  the  active  pay. 

{h)  For  an  active  pay  greater  than  twelve  hun- 
dred dollars  the  retiring  allowance  shall  equal 
one  thousand  dollars,  increased  by  fifty  dollars 
for  each  one  hundred  dollars  of  active  pay  in 
excess  of  twelve  hundred  dollars. 

(o)  No  retiring  allowance  shall  exceed  four 
thousand  dollars. 

Computed  by  the  formula:  R  =  A/2-f400, 
where  i2  =  annual  retiring  allowance  and  A  = 
active  pay. 

BULB  u 

Any  person  who  has  had  twenty-five  years  of 
service  as  a  professor  or  thirty  years  of  service 
as  professor  and  instructor,  and  who  is  at  the 
time  either  a  professor  or  an  instructor  in  an 
accepted  institution,  shall,  in  the  case  of  dis- 
ability unfitting  him  for  the  work  of  a  teacher  as 
shown  by  medical  examination,  be  entitled  to  a 
retiring  allowance  computed  as  follows: 

^An  instructor  is  held  to  be  a  college  or  uni- 
versity teacher  to  whom  is  assigned  independent 
teaching  or  the  conduct  of  laboratory  work  or  of 
classes  imder  the  direction  or  supervision  of  a 
professor  or  head  of  a  department.  The  term  is 
not  intended  to  include  demonstrators,  mechan- 
icians, laboratory  helpers  or  other  assistants  who 
are  not  charged  with  the  responsibility  for  the 
conduct  of  college  classes,  nor  is  it  held  to  include 
those  who  give  any  considerable  part  of  their 
time  to  gainful  occupations  other  than  college 
teaching.  The  foundation  reserves  the  right  to 
decide  in  all  doubtful  cases  what  constitutes 
service  as  an  instructor. 
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(a)  For  an  active  pay  of  twelve  hundred  dol- 
lars or  less,  a  retiring  allowance  of  eight  hundred 
dollars,  provided  that  no  retiring  allowance  shall 
exceed  eighty  per  cent,  of  the  active  pay. 

{b)  For  an  active  pay  greater  than  twelve  hun- 
dred dollars,  the  retiring  allowance  shall  equal 
eight  hundred  dollars,  increased  by  forty  dollars 
for  each  one  hundred  dollars  in  excess  of  twelve 
hundred  dollars. 

(o)  For  each  additional  year  of  service  above 
twenty-five  for  a  professor,  or  above  thirty  for  an 
instructor,  the  retiring  allowance  shall  be  in- 
creased by  one  per  cent,  of  the  active  pay. 

{d)  No  retiring  allowance  shall  exceed  four 
thousand  dollars. 

Computed  by  the  formula:  iJ  =  A/100(6  -f  15) 
-f  320,  where  R  =  retiring  allowance,  A  =  active 
pay  and  &  =  number  of  years  of  service. 

BULE  in 

A  widow  who  has  been  for  ten  years  the  wife 
of  a  teacher,  who  at  the  time  of  his  death  was 
in  receipt  of  a  retiring  allowance,  or  who  at  the 
time  of  his  death  was  eligible  to  a  retiring  allow- 
ance, or  who  had  had  twenty-five  years  of  service 
as  a  professor  or  thirty  years  of  service  as  an  in- 
structor and  professor,  shall  receive  as  a  pension 
one  half  of  the  retiring  allowance  to  which  her 
husband  was  entitled  under  rule  I.  or  would  have 
been  entitled  under  rule  II.  in  case  of  disability. 

BULE  IV 

In  the  preceding  rules,  years  of  leave  of  absence 
are  to  be  counted  as  years  of  service,  but  not 
exceeding  one  year  in  seven.  Librarians,  regis- 
trars, recorders  and  administrative  officers  of  long 
tenure  whose  salaries  may  be  classed  with  those 
of  professors  and  assistant  professors,  are  con- 
sidered eligible  to  the  benefits  of  a  retiring  allow- 
ance. 

Buu:  Y 

Teachers  in  the  professional  departments  of 
universities  whose  principal  work  is  outside  the 
profession  of  teaching  are  not  included. 

•         BULB  VI 

The  benefits  of  the  foundation  shall  not  be 
available  to  those  whose  active  service  ceased  be- 
fore April  16,  1905,  the  date  of  Mr.  Carnegie's 
original  letter  to  the  trustees. 

BULE  vn 

In  coimting  years  of  service  toward  a  retiring 
allowance  it  is  not  necessary  that  the  entire 
service  shall  have  been  given  in  institutions  upon 


the  accepted  list  of  the  foundation,  but  only  years 
of  service  in  an  institution  of  higher  education 
will  be  accepted  as  an  equivalent. 

BULB  vm 

In  no  case  shall  any  allowance  be  paid  to  a 
teacher  who  continues  to  give  the  whole  or  a  part 
of  his  time  to  the  work  of  teaching  as  a  member 
of  the  instructing  staff  of  any  institution. 

BULB  EC 

The  Carnegie  Foundation  for  the  Advancement 
of  Teaching  retains  the  power  to  alter  these  rules 
in  such  manner  as  experience  may  indicate  as 
desirable  for  the  benefit  of  the  whole  body  of 
teachers. 


SCIENTIFIC  NOTES  AND  NEWS 

Headers  of  Sgienoe  will  have  learned  with 
regret  of  the  circumstances  leading  to  the  re- 
tirement of  Mr.  Gifford  Pinchot  from  the 
direction  of  the  Forest  Service. 

Dr.  C.  F.  Chandler,  since  1864  professor  of 
chemistry  in  Columbia  University,  will  re- 
tire from  active  service  at  the  close  of  the 
present  academic  year.  The  trustees  have 
passed  a  resolution  expressing  their  high  ap- 
preciation of  his  services  to  the  university. 

Professor  Theodore  W.  Richards,  of  Har- 
vard University,  has  been  reappointed  research 
associate  of  the  Carnegie  Institution  of  Wash- 
ington, having  received  a  new  grant  of  $2,500 
for  the  continuation  of  his  researches  on 
atomic  weights  and  other  physico-chemical 
constants. 

Professor  O.  P.  Baxter  has  also  been  re- 
appointed a  research  associate  of  the  institu- 
tion and  a  grant  of  $1,000  has  been  made  to 
him  for  the  continuation  of  investigations 
upon  atomic  weights. 

Professor  E.  J.  Wilczynski,  of  the  Univer- 
sity of  Illinois,  has  been  awarded  a  prize  of 
eight  hundred  franks  by  the  Royal  Academy 
of  Science,  Letters  and  Fine  Arts  of  Belgium, 
for  his  memoir  on  "The  General  Theory  of 
Congruences."  This  prize  was  announced 
some  time  ago  by  the  academy  for  the  niost 
noteworthy  development  of  some  phase  of  the 
application  of  differential  geometry  to  ruled 
space. 
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Dr.  F.  W.  Putnam,  emeritus  professor  of 
American  archeology  and  ethnology  at  Har- 
vard FniTersity,  has  heen  appointed  honorary 
academician  of  the  Museum  of  the  National 
University  of  La  Plata  in  the  section  of  the 
natural  sciences. 

Professor  Earl  Ruxge,  of  the  Universily 
of  Gottingen,  Kaiser  Wilhelm  professor  at 
Columbia  University,  and  Professor  Otto  Jes- 
persen,  visiting  professor  from  the  University 
of  Copenhagen,  have  been  given  the  degrees  of 
D.Sc.  and  D.Litt.,  respectively,  by  Columbia 
University. 

In  recognition  of  the  services  rendered  by 
him  in  the  reform  of  medical  education  in 
Hungary,  and  of  the  active  interest  taken  by 
him  in  the  International  Medical  Congress 
held  last  year  at  Budapest,  the  medical  fac- 
ulty of  the  university  of  that  city  has  con- 
ferred on  Count  Albert  Apponyi,  the  minister 
of  education,  the  honorary  degree  of  doctor 
of  medicine. 

Mr.  John  A.  Vooelson  has  been  appointed 
chief  of  the  Philadelphia  Bureau  of  Health  in 
succession  to  Dr.  A.  C.  Abbott,  v^ho  resigned 
some  months  ago. 

Mr.  C.  H.  T.  Townsend  has  been  given 
leave  of  absence  hy  the  Department  of  Agri- 
culture for  eighteen  months  to  inaugurate  an 
entomological  service  for  the  Peruvian  gov- 
ernment. 

The  American  Nature-study  Society  has 
elected  Professor  O.  W.  Caldwell,  of  the  Uni- 
versity of  Chicago,  president  of  the  society, 
and  Professor  F.  L.  Charles,  of  the  Univer- 
sity of  Illinois,  secretary  and  editor  of  The 
'Nature-study  Review,  The  office  of  that  jour- 
nal will  be  removed  from  New  York  City  to 
Urbana,  HI. 

Dr.  Austin  M.  Patterson  was  elected  editor 
and  M.  John  J.  Miller  associate  editor,  of 
Chemical  Abstracts  at  the  Boston  meeting  of 
the  American  Chemical  Society,  Professor  W. 
A  Noyes,  of  the  University  of  Dlinois  retir- 
ing. The  office  of  this  publication  was  re- 
moved last  August  from  Illinois  to  Ohio  State 
University,  where  it  has  since  been  in  charge 
of  Dr.  Patterson  as  associate  editor. 


Dr.  Willis  L.  Moore,  chief  of  the  Weather 
Bureau,  delivered  a  lecture  on  December  27  in 
the  assembly  room  of  the  Automobile  Club  of 
America,  New  York  City,  on  "The  Work  of 
the  Weather  Bureau  in  Eolation  to  Aero- 
nautics." 

Dr.  E.  L.  Thorndike,  professor  of  educa- 
tional psychology  in  Teachers  CoUege,  Co- 
lumbia University,  gave  on  January  11  an  ad- 
dress before  the  Middletown  Scientific  Asso- 
ciation on  "Experimental  Studies  in  Animal 
Intelligence." 

Sir  Ernest  Shagkleton  lectured  in  Eome 
on  his  Antarctic  expedition  on  January  3. 
Among  those  present  were  the  king  and  queen. 

Dr.  G.  Bowdler  Sharpe,  assistant  keeper 
in  the  department  of  zoology  of  the  British 
Natural  History  Museimi,  and  eminent  as  an 
ornithologist,  died  on  December  25,  at  the  age 
of  sixty-two  years. 

Professor  H.  H.  Qiglione,  director  of  the 
Royal  Museum  of  Natural  History  and  pro- 
fessor of  zoology  at  Florence,  known  as  an 
ethnologist  as  well  as  a  zoologist,  died  on  De- 
cember 20,  at  the  age  of  sixty-six  years. 

Dr.  Edouard  Brissaud,  professor  in  the 
Paris  School  of  Medicine  and  well  known  for 
his  work  in  pathological  anatomy  and  medi- 
cine, has  died  at  the  age  of  fifty-two  years. 

A  bill  has  been  introduced  into  the  house 
of  representatives  making  the  present  Bureau 
of  Education  a  Department  of  Education  with 
a  secretary  in  the  Cabinet. 

The  offices  of  the  Bureau  of  American 
Ethnology  were  on  January  1,  1910,  trans- 
ferred from  the  Adams  Building  on  F  Street 
to  quarters  in  the  Smithsonian  building.  Mr. 
F.  W.  Hodge  on  that  date  assumed  charge  of 
the  bureau  with  the  title  of  ethnologist-in- 
charge. 

The  path  of  Halley's  comet  has  been  added 
to  the  planetarium  in  the  Foyer  of  the  Amer- 
ican Museum  of  Natural  History,  and  its 
position  in  the  solar  system  will  be  indicated 
daily  during  the  next  few  months,  while  the 
comet  is  visible  to  the  unaided  eye. 

The  New  York  Aquarium  had  a  greater 
number  of  visitors  during  the  year  1909  than 
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ever  before,  the  attendance  being  3,803,501, 
an  average  of  10,417  a  day.  These  figares 
show  that  the  aquarium  has  a  greater  patron- 
age by  the  public  than  all  the  other  museums 
of  the  city,  including  the  Zoological  Park, 
combined.  These  figures  are  unequalled  by 
those  of  any  other  museum  in  the  world  of 
which  statistics  are  available. 

The  Geological  Survey's  report  on  the  pro- 
duction of  copper  in  1908,  prepared  by  B.  S. 
Butler,  is  now  ready  for  distribution.  The 
mine  production,  smelter  output  and  refinery 
production  in  1908  exceeded  those  of  1907. 
The  production  in  1908  by  smelters  from  cop- 
per-bearing material  mined  in  the  United 
States  was  942,570,721  pounds,  the  largest  in 
the  history  of  the  industry.  The  production 
in  1906,  the  next  largest,  was  917,805,682 
pounds ;  that  for  1907  was  868,996,491  pounds. 
The  world's  production  of  copper  in  1908  was 
1,667,098,000  pounds,  so  that  the  United  States 
contributed  considerably  more  than  half  the 
total  product  of  the  metal.  The  exports  of 
refined  copper  were  618,613,842  pounds,  the 
largest  amount  recorded;  the  imx>orts  were 
218,706,487  pounds,  mostly  from  Mexico,  Can- 
ada and  Peru.  The  domestic  consumption  of 
new  copper  in  1908  was  480,000,000  pounds; 
of  old  copper  23,000,000  pounds,  making 
the  total  domestic  consumption  503,000,000 
pounds,  against  547,000,000  pounds  in  1907. 
The  stock  on  hand  January  1,  1908,  was  125,- 
745,796  pounds;  on  January  1,  1909,  it  was 
121,876,759  pounds.  The  average  quoted  price 
of  electrolytic  copper  at  New  York  in  1908 
was  13.2  cents  a  pound.  In  1907  the  price 
was  20  cents  a  pound.  The  commercial  con- 
ditions during  the  year  were  very  stable,  the 
variations  in  monthly  average  price  covering 
a  range  of  only  1.54  cents,  as  compared  with 
11.90  cents  in  1907.  A  notable  feature  of  the 
industry  was  a  decrease  in  cost  of  production 
due  to  improvements  in  methods  and  the  in- 
creased efficiency  of  labor.  Arizona  ranks  first 
in  the  production  of  copper,  Montana,  Mich- 
igan, Utah,  California,  Tennessee,  Colorado, 
Nevada,  Idaho  and  New  Mexico  following  in 
the  order  named.  According  to  the  smelter 
returns  the  three  leading  copx)er  states — ^Ari- 


zona,  Montana   and  Michigan — ^produced  81 
per  cent,  of  the  total  output  in  1908. 

The  London  Times  states  that  the  exhibi- 
tion which    is   to    open    in   December  next 
at  Allahabad  will  be  the  largest  ever  held 
in  India.      While  essentially  non-official  in 
character,  the  strong  executive  committee  in 
charge  enjoys  the  support  of  the  local  govern- 
ment, which  is  itself  managing  the  agricul- 
tural, forest  and  educational  courts.    Sir  John 
Hewett,  the  present  lieutenant-governor,  who 
was  lately  commercial  member  in  the  gov- 
ernor-general's council,  and  other  government 
officials  are  giving  their  aid  in  every  legiti- 
mate way.      The  exhibition  committee  spe- 
cially  desire   machinery    and    demonstrating 
processes  for  the  agricultural,  engineering  and 
textile  courts.    As  is  stated  in  the  preliminary 
prospectus, ''  the  main  object  of  the  exhibition 
is  to  encourage  the  arts  and  industries  of  the 
united  provinces  by  displaying  products  and 
methods   of  production   and  by   introducing 
from  other  countries  such  commodities  as  are 
required   to    supplement   indigenous   produc- 
tions."   The  first  aviation  meeting  in  the  east 
will  be  held  in  connection  with  the  exhibition. 

In  the  course  of  its  last  session  the  state 
legislature  of  North  Dakota  provided  for  the 
establishment  of  a  biological  station  on  the 
shore  of  Devils  Lake.    The  bill  places  the  sta- 
tion under  the  direction  and  control  of  the 
trustees  of  the  University  of  North  Dakota, 
and  provides  that  the  biological  staff  of  the 
university  shall  direct  the  work  of  the  sta- 
tion.    The  bill  further  states  that,  ^'It  shall 
be  the  duty  of  the  staff  of  said  station,  as 
directors  thereof,  to  study  the  animals   and 
plants  in  Devils  Lake  and  other  portions  of 
North  Dakota  with  reference  to  the  problem 
of  restocking  and  cultivating  fish  in  Devils 
Lake  and  in  any  other  waters  of  the  state,  es- 
pecially those  of  an  alkaline  character,  such 
as  Devils  Lake ;  to  study  and  make  collections 
of  any  animals  and  plants  in  North  Dakota 
that  have  commercial  and  scientific  value." 
The  station  is  housed  in  a  commodious,  ar- 
tistic building  of  cobble  and  concrete.     The 
equipment,  now  being  procured,  will  consist 
of  boats,  dredges,  seines,  pumps  and  all  the 
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varied  apparatus  necessary  for  the  study  of 
small  animals  and  plant  forms.  The  labora- 
tories win  be  equipped,  some  of  them  for  gen- 
eral students  of  biology  and  some  for  special 
research.  Salt  water  from  the  lake  and  fresh 
water  from  other  sources  will  provide  for  the 
aquaria  and  other  receptacles.  Investigations 
already  made  show  that  Devils  Lake  swarms 
with  life  in  great  numbers  though  not  in 
great  variety  of  species.  North  Dakota  has  a 
rare  opportunity  to  study  the  biological  stages 
of  variation,  adaptation  and  isolation,  and  it 
is  Ae  purpose  of  this  new  station  to  provide 
for  biological  students  and  to  offer  facilities 
for  trained  investigators  who  may  desire  to 
cany  on  research  under  such  conditions  as 
exist  in  that  region. 

Thb  Auh  states  that  the  Museum  of 
ComiMirative  Zoology  at  Harvard  Univer- 
sity has  received  during  the  past  year  the 
most  noteworthy  accessions  to  its  bird  col- 
lection in  its  history.  These  include,  as 
the  most  important,  the  E.  A.  and  O. 
Bangs  collection,  containing  approximately 
34,000  skins,  chiefly  from  North  and  mid- 
dle America  and  the  West  Indies.  Most 
of  those  from  Central  America  were  taken 
by  Mr.  Wihnot  W.  Brown  and  Mr.  0.  F. 
Underwood,  well  known  as  intelligent  and 
energetic  collectors,  the  former  noted  for  his 
skill  in  preparing  skins  of  birds  and  mammals. 
The  specimens  have  been  determined  by  Mr. 
Outram  Bangs,  with  the  assistance  of  Mr. 
Bidgway  and  Dr.  Eichmond.  They  also  in- 
clude the  types  of  the  many  new  forms  de- 
scribed in  recent  years  by  Mr.  Bangs. 
Another  gift  of  unusual  importance  consists 
of  several  thousand  specimens  from  the  in- 
terior of  central  and  western  China,  presented 
by  Mr.  John  E.  Thayer.  A  collection  of  over 
3,000  skins  collected  in  Palestine  have  been 
acquired  by  purchase.  A  considerable  number 
of  other  skins  and  mounted  specimens  of  un- 
usual interest  have  also  been  acquired,  by  gift 
or  purchase,  from  other  sources. 


WTVERBITY  AND  EDUCATIONAL  NEWS 

The  late  Arthur  Hill,  regent  of  the  Uni- 
versity of  Michigan,  has  bequeathed  $200,000 


to  the  university  for  the  erection  of  an  audi- 
torium. 

The  gift  of  $650,000  by  Mrs.  Russell  Sage 
to  pay  for  the  Hillhouse  property,  of  Yale 
University,  will  release  a  considerable  sum 
which,  according  to  the  correspondent  in  the 
N.  Y.  Evening  Post,  will  probably  be  used  for 
work  in  biology. 

The  building  of  the  University  College  of 
Medicine,  at  Bichmond,  Va.,  was  destroyed 
by  fire  on  January  6,  entailing  a  loss  esti- 
mated at  $200,000. 

The  board  of  trustees  of  the  Massachusetts 
Agricultural  College  having  received  propo- 
sitions from  the  Boston  &  Albany  Bailroad 
and  also  from  electric  railroads  centering  in 
Springfield  to  run  agricultural  educational 
trains  over  their  respective  lines,  it  has  been 
voted,  "  That  this  board  will  heartily  cooper- 
ate with  these  railroads,  the  Board  of  Agri- 
culture, the  Chamber  of  Commerce  and  other 
organizations  in  the  state  to  further  the  de- 
velopment and  success  of  this  project.  To 
this  end  it  will  tender  the  services  of  its 
teachers  and  experts  and  place  at  the  disposal 
of  these  railroads  such  equipment  and  appa- 
ratus as  may  be  required." 

At  the  annual  meeting  of  the  governors  of 
the  Nottingham  University  College  on  De- 
cember 22  it  was  announced  that  it  was  the 
intention  of  the  council  to  develop  immedi- 
ately a  scheme  for  submission  to  the  court  of 
governors  that  application  might  be  made  for 
a  full  charter,  so  that  Nottingham  College 
would  become  a  degree-conferring  university. 

Dr.  C.  J.  Keyser  has  been  appointed  head 
of  the  department  of  mathematics  of  Co- 
lumbia University,  to  succeed  Professor  J.  H. 
Van  Amringe,  who  retires  from  active  service 
at  the  close  of  the  academic  year. 

Dr.  J.  L.  Simonsen  has  resigned  his  posi- 
tion as  assistant  lecturer  and  demonstrator  in 
chemistry  in  Manchester  University  to  accept 
the  chair  of  chemistry  in  the  University  of 
Madras.  Mr.  Alfred  Holt,  M.A.,  D.Sc,  has 
been  appointed  as  his  successor. 
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Mr,  L.  a.  Borradaile,  M.A.,  of  Selwyn  Col- 
lege, has  been  appointed  university  lecturer  in 
zoology  at  Cambridge  University. 


DI8CU88I0N   AND   CORRESPONDENCE 
OOTTON  ANTHRAONOSE 

SmoE  Dr.  Atkinson's  work  on  cotton 
anthracnose,  1890-8,  little  has  been  done  on 
this  now  important  disease.  Eecent  work  here 
has  brought  out  some  very  interesting  i)oints 
which  in  a  way  confirm  some  of  Dr.  Atkin- 
son's theories  in  connection  with  the  infection 
of  seed  and  seedlings.  Last  winter  while 
working  with  seed  taken  from  a  field  where 
the  disease  occurred  the  previous  summer,  I 
found  anthracnose  occurring  in  a  number  of 
germination  tests.  This  led  me  to  search  for 
the  fungus  in  the  tissue  of  the  seed.  I  found 
that  by  taking  bolls  which  were  slightly  dis- 
eased and  mature  it  was  an  easy  matter  to  find 
the  fungus  filaments  beneath  the  seed  coats 
and  in  the  tissues  of  the  cotyledons.  The 
spores  of  the  fungus  are  also  readily  found 
between  the  seed  coats  and  the  cotyledons  of 
mature  seed.  Nimierous  inoculation  experi- 
ments during  the  past  summer  show  that  the 
fungus  seems  to  prefer  the  seed  and  lint  to 
other  portions  of  the  plant.  In  fact,  in  some 
cases  the  attack  is  confined  to  these  parts, 
there  being  no  sign  of  the  disease  on  the  walls 
of  the  bolls.  In  some  cases  where  the  bolls 
mature  and  the  cotton  ox>ens  out  with  no  sign 
of  disease  other  than  slight  discoloration  of 
the  lint,  the  fungus  will  be  found  on  such  lint 
and  in  the  seed.  Such  seed,  of  course,  when 
planted  produce  diseased  seedlings  and  thus 
spread  the  disease.  This  season  numerous  out- 
breaks of  anthracnose  in  various  sections  of 
this  state  have  been  traced  to  diseased  seed. 
Some  of  these  occurred  where  cotton  had 
never  been  planted  before.  From  an  economic 
standpoint  this  phase  of  the  problem  seems  to 
be  very  important.  The  south  is  now  sustain- 
ing a  loss  of  millions  of  dollars  annually  from 
anthracnose.  It  has  been  estimated  that  the 
state  of  Georgia  loses  over  $14,000,000  an- 
nually and  a  very  conservative  estimate  of  the 
loss  of  South  Carolina  would  be  from  $400,000 
to  $500,000  annually. 


Since  the  twentieth  of  last  July  I  have  been 
unable  to  isolate  the  fungus  from  the  fields 
where  cotton  was  planted  last  year.  From 
this  it  seems  that  a  one  year's  rotation  with 
disease-free  seod  might  eliminate  the  disease. 

Interesting  results  have  also  been  obtained 
in  reference  to  seed  treatment,  method  of  in- 
fection of  the  bolls,  resistance  of  different 
varieties  of  cotton,  breeding  resistant  strains, 
etc.,  all  of  which  will  be  published  at  an  early 
date  in  report  of  the  South  Carolina  Experi- 
ment Station.  H.  W.  Barre, 

Botanist 

South  Carolina  Expebikent  Siation 
October  26,  1909 

METAPHYSICS   AND  MENDEUBM 

There  are  reasons  for  regarding  man  as  a  chim- 
panzee on  which  an  additional  element,  "man- 
ness,"  has  been  superposed.  There  you  have  man 
expressed  or  explained  in  terms  of  his  anthropoid 
ancestor.  The  characters  of  a  frog  are  undoubt- 
edly latent  in  the  frog's  tadpole.  What  is  to 
hinder,  therefore,  expressing  or  explaining  the  frog 
in  terms  of  the  tadpole  by  saying  the  tadpole 
carries  the  characters  of  the  frog  7  The  logic  ia 
sound  in  the  statement  that  the  tadpole  contains 
frog  factors  or  **  f rogness."  The  question  is  merely 
as  to  the  helpfulness  of  sound  logic  used  that 
way.* 

The  helpfulness  of  sound  logic,  aside  from 
its  use  as  a  mental  discipline,  is  usually  baaed 
on  its  relevance  to  the  matter  under  discua- 
sion.  As  regards  the  chimpanzee  we  shall 
doubtless  all  agree  with  the  learned  Call- 
f  omian  if  he  will  advance  scientific  proof  that 
in  homo-simian  hybrids  '' chimpanzeeness  ** 
and  ^'manness"  behave  toward  each  other  in 
Mendelian  ratio;  for  it  is  Mendelian  inherit- 
ance, it  must  be  remembered,  that  the  English 
scientists  are  talking  about.  K  the  tadpole 
contained  the  potentiality  of  developing  either 
into  a  frog  or,  let  us  say,  a  salamander,  ac- 
cording to  circumstances  under  experimental 
control,  we  might  consider  ^^frogness"  as  a 
factor,  the  presence  or  absence  of  which  would 
have  a  determinative  influence  in  development. 

*"The  Hypothesis  of  'Presence  and  Absence' 
in  Mendelian  Inheritance,"  W.  E.  Ritter,  Soxengb, 
September  17,  1909. 
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In  other  words,  the  allusioiiB  to  the  frog  and 
ehimpanzee,  true  or  otherwise,  are  not  par- 
ticularly illuminating  in  a  discussion  of  Men- 
delism  because  there  is  involved  no  feature  of 
dominance  nor  alternation  of  characters. 

In  Mr.  Punnetf  s  original  statement  of 
what  is  known  as  the  Cu&iot  theory :' 

There  are  but  two  relations  into  which  the 
muplittable  unit  character  can  enter  with  the 
indlTidual.  It  may  be  present  or  it  may  be  absent 
and  no  third  relation  can  be  conceived.  From  this 
we  are  led  to  ask  whether  the  hypothesis  can  be 
brought  into  any  simple  relation  with  the  phe- 
nomenon of  dominance.  Is  dominance  the  out- 
come of  the  presence  of  the  given  factor,  and 
recessiyeness  the  condition  implied  by  its  absence? 
At  present  we  can  only  say  that  such  a  point  of 
Tiew  is  not  at  variance  with  the  great  majority 
of  eases  hitherto  worked  out.  Whether  the  few 
instances  which  now  seem  contradictory  will  ulti- 
mately fall  into  line,  future  work  alone  can  decide. 

Nothing  very  cryptic  or  very  dogmatic 
about  that.  In  speaking  of  "  roseness,"  "  pea- 
ness,"  etc.,  Mr.  Punnett  has  merely  framed 
a  convenient  and  probably  temporary  handle 
to  grasp  a  difficult  subject  in  order  the  better 
to  inspect  it.  We  owe  him  a  vote  of  thanks, 
that,  instead  of  christening  his  conceptions 
with  newly  coined  words  dug  from  the  dusty 
depths  of  the  Greek  lexicon,  he  has  rather 
chosen  to  emphasize  their  temi>orary  character 
by  Englishing  them,  lest  others  should  read 
into  his  statements  a  concreteness  he  mani- 
festly wishes  to  avoid. 

The  writer  is  of  those  who  believe  that  the 
dangerous  facility  with  which  the  facts  of 
Mendelism  fall  into  categories  and  A-B-0 
notations  is  illusory  and  that  the  matter  is 
more  complicated  than  those  would  have  us 
think  who  have  allowed  themselves  to  be  en- 
tangled in  all-explaining  f  ormuke.  Yet  work- 
ing hypotheses  we  must  have  in  order  to  ad- 
vance, and  none  suggested  so  far  is  any  more 
usable,  certainly  none  more  lucid,  than  the  one 
Professor  Bitter  finds  so  contaminated  with 
metaphysics. 

J.  F.  Abbott 

Sr.  LoTJiB,  Mo., 
September  29,  1900 

'R.  C.  Punnett,  "Mendelism,"  1907. 


HYDROGEN   POLYSULPHmE  AS   A   REDUCINO   AGENT 

I  SHOULD  like  to  correct  a  clerical  error  in 
the  account  I  gave  a  few  months  ago*  of  my 
investigation  of  the  reducing  action  of  hy- 
drogen polysulphide.  The  statement  "  it  may 
be  used  at  the  ordinary  temperature,  dissolved 
in  ionizing  solvents,  such  as  water  or  alcohol, 
or  in  non-ionizing  media,  such  as  carbon  bi- 
sulphide "  should  read  "  it  may  be  used  at  the 
ordinary  temperature,  for  the  reduction  of 
substances  dissolved  in,  etc." 

As  is  well  known,  the  polysulphide  is  prac- 
tically insoluble  in  water  and  alcohol. 

Alfred  Tingle 

Labobatoby  of  the  Imfebial  Chinese 
Pei  Yano  Mint,  Tientsin, 
October  10,  1909 


SCIENTIFIC  BOOKS 

Landmarks  of  Botanical  History.    By  Edward 

Lee    Greene.      Smithsonian   Miscellaneous 

Collections  (Vol.  64),  1909. 

We  have  had  many  histories  of  botany,  each 
of  which  has  added  somewhat  to  our  knowl- 
edge of  the  growth  of  the  science  and  of  the 
men  who  have  been  its  chief  workers,  or  they 
have  given  us  a  new  point  of  view  so  that  we 
have  been  able  to  see  how  botany  has  grown 
and  developed  from  its  crude  beginnings  to 
the  present.  In  Dr.  Greene's  book  we  have 
another  attempt  to  set  forth  the  matter  in  a 
new  light,  and  at  the  outset  it  may  be  said 
that  few  men  could  bring  to  the  task  better 
ability,  training  and  preparation.  Nor  are 
there  many  men  who  can  command  equal 
library  facilities,  for  Dr.  Greene's  unrivaled 
private  library  of  the  earlier  botanical  works 
is  supplemented  by  the  Congressional  Library, 
to  which  as  an  attache  of  the  Smithsonian 
Listitution  he  has  had  the  freest  access.  This 
happy  coincidence  with  the  unusual  freedom 
from  official  duties  afforded  by  his  x)osition, 
and  a  persevering  industry,  have  conspired  to 
favor  the  production  of  a  monumental  work. 

Li  choosing  for  his  title  the  word  'land- 
marks" the  author  indicated  something  as  to 

^Scdencb,  XXX.,  158  (July  30,  1909). 
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what  his  treatment  of  the  problem  was  to  be. 
He  has  chosen  to  bring  before  his  readers  the 
lives  and  teachings  of  botanists,  and  neces- 
sarily he  must  choose  those  who  have  con- 
tributed to  the  upbuilding  of  the  science. 
This  treatment  is  in  sharp  contrast  with  the 
chronological  method  in  which  each  botanist 
is  taken  up  in  his  proper  place,  and  his  various 
publications  cited,  much  as  they  are  in  a  pub- 
lisher's descriptive  book  list.  It  is  also  quite 
different  from  the  treatment  made  familiar  to 
us  by  the  well-known  history  of  botany  written 
by  the  late  Professor  Sachs,  in  which  the  devel- 
opment of  each  department  of  botany  is  traced 
consecutively  and  consistently.  In  the  latter 
treatment  the  subject  is  so  emphasized  that 
the  men  themselves  fall  somewhat  into  the 
shadow;  we  think  of  how  this  or  that  part  of 
the  science  developed,  but  largely  overlook  the 
personal  element  as  represented  by  the  men 
by  whose  labors  the  development  took  place. 
By  the  one  method  we  have  a  work  on  botany 
in  which  the  present  condition  of  each  part 
of  the  science  is  accurately  given,  and  we  are 
shown  by  what  steps  this  condition  was 
reached.  In  this  treatment  the  botanists  are 
but  the  workmen  who  have  helped  to  build  the 
edifice  of  science;  they  are  important  only  as 
they  have  added  stones  to  its  structure,  and 
while  the  historian  mentions  their  names, 
these  are  wholly  secondary,  and  may  be  for- 
gotten in  our  admiration  of  the  aggregate 
result  of  their  work.  By  the  other  method  we 
are  brought  to  consider  the  workmen  who  have 
labored  upon  the  edifice;  how  they  worked; 
how  they  succeeded  in  their  endeavors;  how 
they  failed  here  and  there,  and  why  they 
failed,  as  well  as  why  they  succeeded.  By  this 
treatment  we  learn  not  only  what  progress  was 
made  in  the  upbuilding  of  the  science,  but  also 
how  it  was  made.  For  the  botanist  who  wishes 
merely  to  know  the  material  of  the  edifice,  the 
method  of  Sachs  is  preferred,  but  for  the 
investigator  who  desires  to  know  the  condi- 
tions under  which  his  predecessors  did  their 
work  the  other  method  is  indispensable. 

As  indicated  above.  Dr.  Greene  has  chosen 
to  write  his  history  so  as  to  place  the  emphasis 
first  upon  the  men  who  have  worked  in  botany. 


It  is  thus  a  very  human  book,  and  as  one 
reads  the  biographies  of  the  men  he  has  se- 
lected a  vivid  picture  is  presented  of  their 
lives  and  their  labors,  as  well  as  their  environ- 
ment. As  one  reads  he  gets  some  idea  of  the 
atmosphere  in  which  men  lived,  and  he  appre- 
ciates all  the  more  the  difficulties  they  en- 
countered, and  the  meaning  of  success  in  their 
particular  environment. 

It  is  understood  that  this  history — ^''Land- 
marks " —  will  cover  several  volumes,  and  cer- 
tainly if  one  may  judge  of  the  succeeding 
volumes  by  the  first  there  can  be  no  question 
as  to  the  desirability  of  continuing  the  work 
as  it  has  been  begun.     It  opens  with  a  most 
readable  and  suggestive  preface,  in  which  the 
author  gives  his  definition  of  botany — ^as  that 
science  ''  that  occupies  itself  with  the  contem- 
plation of  plant  as  related  to  plant,  and  with 
the  whole  vegetable  kingdom  as  viewed  philo- 
sophically— not  economically  or  commercially 
— in  its  relation  to  the  mineral  on  the  one 
hand,  and  to  the  animal  on  the  other."     It  is, 
however,  distinctly  set  forth  that  to  the  bot- 
anist all  matters  relating  to  plants  must  be 
of  interest,  and  he  has  clearly  no  sympathy 
with  those  who  would  dose  their  eyes  to  the 
industrial  relations  of  the  science.     He  goes 
so  far,  even,   as  to  include  as  ''essentially 
botanical"    those   philosophic    ideas,    though 
crude  or  erroneous,  about  the  vegetable  king- 
dom as  a  whole  or  in  part  which  may  occur 
to  "  the  farmer,  the  woodsman  and  the  primi- 
tive pharmacist"  and  others  who  have  much 
to  do  with  plants  industrially.     With  this  lib- 
eral interpretation  no  broadly  trained  botanist 
will  find  fault,  nor  should  the  workers  in  agri- 
culture,   forestry    and    other    allied    subjects 
object  to  this  inclusion  of  the  philosophical 
aspects  of  these  phases  of  plant  study. 

The  introduction,  covering  about  thirty 
pages  and  devoted  to  The  Philosophy  of  Bo- 
tanical History,  is  well  worth  reading,  since  it 
is  full  of  suggestions,  some  of  which  we  should 
like  to  quote  if  there  were  space  to  do  so.  The 
root-gatherers  (" Rhizotomi ")  "mostly  illit- 
erate men  and  quacks,"  who  preceded  Aristotle 
and  Theophrastus,  receive  liberal  treatment  in 
a  short  chapter.     This  is  followed  (chapter 
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XL)  by  nearly  a  hundred  pages  devoted  to 
Theophrastus  of  Eresos,  one  of  the  most  in- 
stractive  parts  of  the  book.  The  treatment 
here  illustrates  the  author's  method,  who  says 
(p.  60) :  ''  In  our  study  of  this  maker  of  the 
first  Landmark  in  the  History  of  Botany  the 
main  object  must  be  that  of  discovering  in 
what  ways,  under  what  limitations,  and  yet 
how  well,  he  accomplished  the  placing  knowl- 
edge of  plant  life  and  form  upon  the  list  of 
the  sciences."  Accordingly,  a  dozen  pages  are 
given  to  a  discussion  of  his  method,  which  is 
in  fact  continued  through  nearly  thirty  pages 
more  under  the  subtitles  Organography  and 
Anthology.  After  this  Phytography  (5  pages) 
leads  to  Taxonomy  (20  pages)  and  Dendrology 
(8  pages).  The  chapter  closes  with  a  reca- 
pitulation in  which  the  author  shows  that 
Theophrastus  ^Ss  the  father  of  the  Science 
as  we  now  have  and  hold  it." 

The  short  chapter  on  the  Greeks  and 
Romans  after  Theophrastus  (enumerating 
Nicander,  Cato,  Varro,  Virgil,  Colimiella, 
Bioscorides,  Pliny  and  Galen)  leads  to  a  still 
shorter  one  on  the  botany  of  the  middle  ages, 
the  author  remarking  in  passing  that  'Hhe 
period  has  no  apparent  landmarks  of  botanical 
history." 

Otho  Brunfels  (chapter  V.),  who  is  charac- 
terized as  ''first  in  point  of  time  among  the 
German  botanical  reformers  of  the  sixteenth 
century,"  leads  the  way  to  Leonhardus  Fuch- 
sius  and  Hieronymus  Tragus,  to  each  of  whom 
a  chapter  is  assigned.  The  short  chapter 
(Vin.)  devoted  to  Euricius  Cordus  leads 
naturally  to  the  following  (IX.)  on  Valerius 
Cordus,  the  son,  "hitherto  almost  imknown 
except  by  name."  This  closing  chapter  of  the 
volume  will  be  read  with  keen  interest  by  every 
botanist,  who  will  learn  here  for  the  first  time, 
perhaps,  of  this  brilliant  botanist  whose  death 
when  but  twenty-nine  years  of  age  closed  a 
life  of  much  achievement  and  still  greater 
promise.  To  have  rescued  the  name  of  Oor- 
dua  and  his  work  from  oblivion  was  a  worthy 
labor,  and  most  zealously  has  Dr.  Greene  car- 
ried it  out.  He  shows  that  Cordus  formulated 
plans  for  his  plant  descriptions,  and  that  with 
these  he  redescribed  ''  some  of  the  best  known 


and  best  described  plants  of  Dioscorides," 
which  is  characterized  as  ''the  boldest  inno- 
vation that  was  made  by  any  botanist  of  the 
whole  sixteenth  century." 

The  "Landmarks  of  Botanical  History" 
will  certainly  be  of  the  greatest  vahie  to  bot- 
anists the  world  over,  since  it  presents  the 
subject  in  a  new  light  and  from  a  different 
point  of  view.  We  shall  all  pray  for  the  con- 
tinued health  and  strength  of  the  author,  and 
that  opportunity  may  be  afforded  him  of  com- 
pleting the  work  to  which  he  has  set  his  hand. 

Charles  E.  Bessey 
The  University  of  Nesraska 

The  Moon  in  Modem  Astronomy,  By  Ph. 
Fauth.  With  an  introduction  by  J.  E. 
GfoRE,  F.R.A.S  Pp.  160  with  66  illustra- 
tions. New  York,  D.  Van  Nostrand  Com- 
pany.   1909. 

This  attractive  book  gives  a  very  interest- 
ing account  of  the  principal  features  visible 
on  the  moon's  surface  and  it  embodies  the  re- 
sults of  over  twenty  years  of  careful  study  with 
small  telescopes.  The  subject  is  treated  in  an 
historical  manner,  especial  attention  being 
given  to  the  early  maps  of  Lohrmann,  Madler 
and  Schmidt.  M.  Fauth  shows  that  photo- 
graphic processes  have  not  materially  added  to 
our  knowledge  of  lunar  conditions.  In  fixing 
the  relative  positions  of  the  larger  surface 
features  photogn^aphs  are  more  accurate  than 
maps  made  from  eye  observations,  but  for  the 
study  of  minute  detail  visual  observations, 
even  if  made  with  relatively  small  telescopes, 
are  superior  to  the  best  photographs. 

The  most  conspicuous*  features  of  the 
moon's  surface  are  the  so-called  ^'craters." 
These  have  heretofore  been  described  as  ''  cup- 
shaped"  mountains  and  as  resembling  but 
greatly  exceeding  the  great  volcanic  craters 
of  the  earth.  M.  Fauth  shows  that  this  con- 
ception of  the  lunar  '^ craters"  is  erroneous, 
that  they  are  more  like  shallow  dishes,  and 
could  more  appropriately  be  called  '' walled- 
plains."  He  shows  by  figures  and  by  diagrams 
that  in  many  cases  the  crater  is  ''so  incred- 
ibly shallow  that  the  eye  of  an  observer  on  the 
crest  would  hardly  be  able  to  see  the  crest  on 
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the  opposite  side,  because  the  depression  is  so 
slight  that  the  curvature  of  the  moon's  sur- 
face covers  the  opposite  wall."  Or  again  "  A 
dessert  dish  five  inches  in  diameter  (without 
the  border)  and  less  than  a  quarter  of  an 
inch  in  depth  has  twice  as  deep  a  cavity,  pro- 
XK)rtionally,  as  the  deepest  of  these  depres- 


yy 


sions. 

M.  Fauth  considers  in  detail  the  various 
theories  that  have  been  advanced  to  account 
for  the  origin  of  these  peculiar  features  of  the 
lunar  surface  and  rejects  them  all  as  unsatis- 
factory. Yet  it  can  not  be  said  that  he  has 
disproved  the  volcanic  theory,  although  he  has 
certainly  pointed  out  many  difficulties  in  the 
generally  accepted  idea  of  that  theory.  But 
the  theory  that  he  advances  in  its  place,  that 
the  moon's  surface  is  covered  by  a  deep  layer 
of  ice,  will  not  be  accepted  without  convincing 
proof. 

The  book  is  well  printed  and  illustrated 
and  is  well  worth  reading  by  those  who  take 
an  interest  in  the  moon.  CLP. 

In  Starland  with  a  Three-inch  Telescope.  By 
William  Tyler  Olcott.  Pp.  146  with  many 
diagrams.  New  York,  G.  P.  Putnam's 
Sons.    1909. 

This  is  a  convenient  hand-book  or  guide  for 
the  amateur  astronomer.  A  three-inch  tele- 
scope is  too  smaU  to  show  any  planetary  de- 
tail and  the  owner  of  such  an  instrument  is 
practically  limited  to  the  study  of  the  moon 
and  of  a  small  number  of  the  brighter  double 
stars.  To  a  description  of  these  objects,  there- 
fore, the  book  is  confined. 

Only  the  constellations  visible  in  the  lati- 
tude of  the  New  England  and  Middle  States 
are  included  and  these  constellations  are  di- 
vided into  four  groups,  corresponding  to  the 
seasons  of  the  year  in  which  they  are  visible. 
For  each  constellation  a  clear  and  simple  page 
map  is  given  and  on  this  map  are  marked  the 
positions  of  the  interesting  double  stars. 
Facing  each  map  is  a  printed  page,  which 
gives  the  necessary  details  for  finding  and  ob- 
serving these  objects. 

The  moon  is  treated  in  a  similar  maimer, 
eight  diagrams  of  different  phases  being  g^iven. 


These  show  the  principal  features  only  and 
should  be  of  great  assistance  to  the  student  of 
lunar  detail 

The  book  is  well  printed,  the  maps  and  dia- 
grams well  designed  and  executed,  and  the  lit- 
tle volume  is  admirably  adapted  to  encourage 
the  study  of  the  heavens. 

0.  L.  P. 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  Journal  of  Experimental  Zoology,  VoL 
Vn.,  No.  2,  contains  the  following  papers: 
"  Wound  Reparation  and  Polarity  in  Tentacles 
of  Actinians,"  by  Herbert  W.  Band.     A  distal 
cut  end  of  a  tentacle  of  the  large  actinian, 
Condylactis,  is  immediately  closed  by  mus- 
cular contraction  and  remains  so  during  a 
slow  process  of  structural  repair  which  eventu- 
ally replaces  the  muscular  contraction.     The 
distal  cut  end  of  an  excised  fragment  of  ten- 
tacle behaves  similarly,  but  a  proximal  cut  end 
does  not  dose.     In  the  conspicuously  different 
behaviors  of  proximal  and  distal  cut  ends,  and 
in  responses  to  tactile  stimulation,  the  tentacle 
shows  a  marked  polarity  which  can  not  be 
accounted  for  upon  the  basis  of  its  known 
structure.      "A   Biological    and    Oytological 
Study  of  Sex  Determination  in  Phylloxerans 
and  Aphids,"  by  T.  H.  Morgan.     An  analysis 
of  the  behavior  of  the  sex  chromosomes   in 
phylloxerans  in  connection  with  the  behavior 
of  the  sex  chromosomes  in  other  hemiptera 
leads    to    the    conclusion    that    these    chro- 
mosomes  can  not  be  male   and  female    de- 
termining as  such,  but  that  they  are  iden- 
tical in  all  respects.     Two  alternative  views 
offer  themselves   if  this   analysis  is   correct. 
Either   sex   is   determined   quantitatively    by 
the  funount  of  elimination  contained  in   the 
fertilized  egg" — ^a  view  advanced  by  the  author 
in  1907  and  since  adopted  by  Wilson  and  by 
Castle  in  a  modified  form— or  else  the  presence 
or  absence  of  the  sex  chromosomes  are  asso- 
ciated with  other  profound,  invisible  differ- 
ences in  the  two  classes  of  spermatozoa.     It  is 
difficult  to  decide  at  present  between  these 
alternatives,  but  the  facts  here  recorded  for 
the  phylloxerans  favor  the  interpretation  that 
the  visible  chromosomal  differences  in  the  two 
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dasses  of  spermatozoa  are  associated  with 
more  profound  differences  in  the  sperm  and 
that  it  is  these  differences  rather  than  the 
difference  in  quantity  alone  that  have  a  deter- 
minative influence  in  sex  determination.  An 
examination  of  ahnost  10,000  male  and  female 
eggs  of  P.  carycBcatdis  shows  that  the  male 
eggs  occur  about  five  times  as  often  as  the 
female  eggs.  A  study  of  the  output  of  each 
stem-mother  shows  that  in  some  cases  all  of 
her  progeny  are  males,  in  other  cases  all 
females,  and  in  most  cases  both  males  and 
females  with  a  preponderance  of  males.  The 
results  are  obviously  not  connected  with  chance 
combinations  of  chromosomes,  but  definite 
"  tendencies  "  exist  in  certain  individuals  that 
follow  one  or  the  other  alternative.  These 
tendencies  might  seem  to  be  the  result  of 
external  factors,  but  nothing  was  discovered 
in  the  history  of  the  individuals  that  favors 
such  an  interpretation;  although  the  possi- 
bility of  such  an  effect  must  be  granted.  The 
author's  general  conclusion  is  sununed  up  in 
the  statement  that  the  quantitative  interpreta- 
tion of  sex-determination  is  only  the  first  rude 
approximation  to  a  solution.  The  facts  sug- 
gest that  the  visible  quantitative  differences 
are  associated  with  more  profound  changes 
and  the  facts  described  for  the  phylloxeran 
egg  give  some  indication  of  the  nature  of 
those  changes;  for,  the  sex  chromosomes  seem 
rather  to  follow  sex  than  to  be  its  sole  cause. 
"Factors  of  Form  Regulation  in  Harenaciis 
attenuata.  III.,  Regulation  in  Rings,"  by  C. 
M.  Child.  Under  certain  conditions  short 
cylindrical  pieces  from  the  body  of  the  ac- 
tinian,  Harenaciis  attenuata  form  ''  rings  "  by 
the  union  of  oral  and  aboral  ends.  Such  rings 
may  give  rise  to  one  or  several  more  or  less 
radially  symmetrical  groups  of  tentacles  in 
the  region  of  union. 


THE  FIRST  CRUISE  OF  THE  "CARNEOIE" 
AND   HER   EQUIPMENT  "^ 

The  Carnegie,  engaged  in  a  magnetic  sur- 
vey of  the  oceans  under  the  direction  of  the 

*  Abstract  of  paper  presented  before  the  Philo- 
sophical Society  of  Washington,  November  20, 
1909,  by  Dr.  L.  A.  Bauer,  of  the  Carnegie  Institu- 
tion of  Washington. 


department  of  terrestrial  magnetism  of  the 
Carnegie  Institution  of  Washington,  entered 
on  her  first  cruise  August  21  last.  As  may  be 
recalled,  this  is  the  first  vessel  in  which  the 
attempt  has  been  made  to  exclude  practically 
all  materials  affecting  the  compass  needle. 
Hence  the  magnetic  data  secured  on  her  can 
be  made  inmiediately  available,  it  being  now 
unnecessary  to  await  the  determination  of 
troublesome  and  more  or  less  uncertain  devia- 
tion corrections. 

The  tests  made  at  Oardiner's  Bay,  Long  Is- 
land, August  21  to  September  2,  and  at  Fal- 
mouth, England,  have  demonstrated  conclu- 
sively that  no  correction  of  whatever  kind  need 
be  applied  to  the  Carnegie  results.  The  fol- 
lowing table  will  show  the  close  agreement  in 
the  values  of  the  three  magnetic  elements  ob- 
tained on  the  various  headings  during  the 
swings  at  Gardiner's  Bay: 


Magnetic 

Dedutation 

(Variation  of 

the  Compass) 

Horiaontal 

Shlp*s  Head 

Magnetic 
Dip. 

Magnetic 

Intensity 

(CG.S  Units) 

N. 

11^25^  W. 

72*»01'' 

.1825 

NE. 

26 

07 

23 

E. 

28 

07 

25 

SE. 

22 

07 

26 

S. 

22 

05 

27 

SW. 

19 

02 

25 

W. 

21 

05 

22 

NW. 

27 

11 

23 

Mean 

11  24 

72  06 

.1825 

ITothing  could  be  more  satisfactory  than 
this  exhibit  of  the  fulfillment  of  the  require- 
ments as  to  non-magnetic  conditions  at  the 
places  where  the  instruments  are  mounted. 

The  observations  made  on  the  trip  from 
New  London,  Conn.,  to  St.  Johns,  Newfound- 
land, and  from  there  to  Falmouth,  England, 
during  the  severe  October  gales  afForded  ample 
opportunity  for  trying  out  the  observational 
appliances,  and  these  stood  the  tests  put  upon 
them,  during  the  exceptionally  adverse  condi- 
tions, even  beyond  expectations.  A  large  part 
of  the  instrumental  equipment  was  especially 
designed  and  constructed  in  the  workshop  of 
the  Department  of  Terrestrial  Magnetism. 

In  brief,  it  may  be  confidently  asserted  that 
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ocean  magnetic  work  is  now  on  a  stage  of 
perfection  not  hitherto  reached,  permitting 
obtaining  useful  data  not  only  expeditiously 
but  also  with  all  necessary  accuracy  both  as 
regards  practical  and  scientific  demands. 

The  introduction  of  circular  observatories 
in  which  the  magnetic  instruments  are 
mounted  has  proved  of  great  advantage.  The 
domes  being  revolvable,  it  is  possible  to  direct 
an  open  panel  to  any  part  of  the  skies,  thus 
permitting  astronomical  and  magnetic  obser- 
vations being  made  with  full  protection  to  the 
observer  and  the  instrument  from  wind  and 
weather.  Hitherto  all  such  observations  have 
had  to  be  made  on  an  open  bridge. 

Another  important  feature  of  the  research 
work  on  this  unique  vessel  is  the  developing 
and  perfecting  of  a  producer  gas  engine  for 
auxiliary  marine  propulsion.  The  Carnegie 
has  a  non-magnetic  plant  of  this  kind  of  150 
horse  power,  sufficient  to  drive  her  at  six 
knots  in  calm  weather,  or  at  about  144  knots 
per  day  at  a  total  cost  for  coal  consumed  dur- 
ing the  day  of  but  seven  dollars.  Such  diffi- 
culties as  have  been  encountered  thus  far  are 
mainly  due  to  the  non-magnetic  metals  which 
have  had  to  be  so  largely  employed.  How- 
ever, these  difficulties  are  being  successfully 
solved  one  by  one.  As  a  matter  of  fact,  the 
Carnegie  has  entered  and  left  every  port  thus 
far,  under  bare  poles,  with  the  aid  of  her 
auxiliary  power  and  so  likewise  the  vessel  was 
swung  during  the  trial  tests  at  Gardiner's 
Bay  and  Falmouth,  using  only  the  auxiliary 
power.  This  vessel  is  the  first  sea-going  one 
having  such  a  plant. 

The  next  table  gives  the  results  of  the  mag- 
netic observations  up  to  Falmouth. 

The  last  three  columns  show  the  average 
errors  of  the  best  magnetic  charts  at  present 
available.  Glancing  over  them  the  following 
conclusions  may  be  drawn : 

1.  From  Long  Island  to  some  point  off  New- 
foundland the  charts  used  by  mariners  show 
too  small  westerly  magnetic  declinations  (va- 
riations of  the  compass)  by  about  one  degree 
in  the  maximum,  thereafter  and  continuing 
to  England,  the  error  changes  sign,  indicating 
that  the  charts  give  too  large  west  magnetic 


declination,  the  maximum  error  being  nearly 
one  degree.  Were  there  not  such  a  syste- 
matic run  in  the  errors  they  would  not  be  of 
great  importance  to  navigation,  but  as  the 
sign  is  the  same  for  great  distances  the  gen- 
eral effect  would  be,  in  the  present  instance. 


Magnetic  Results   obtained   on  the   "Carnegie, 

Septemher^otoher  18,  1909,  in  the 

Atlantic  Ocean 
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No.  1  at  Gardiner's  Bay;  No.  14  at  St.  Johns, 
N.  F.;  No.  32  in  Falmouth  Bay,  England. 

to  set  the  course  of  a  vessel  (when  reliance 
must  be  put  solely  upon  the  compass  and  the 
log)  always  towards  Newfoundland,  whether 
the  vessel  came  from  the  east  or  the  west. 

2.  The  chart  errors  in  dip  may  amoxint  to 
one  half  degree. 

8.  The  chart  values  of  the  horizontal  inten- 
sity are  in  general  too  low,  the  error  amount- 
ing at  times  to  nearly  one  tenth  part. 

4.  A  part  of  the  errors  found  in  the  three 
magnetic  elements  are  due  to  secular  varia- 
tion. 
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SPECIAL   ARTICLES 
THE  PLEISTOCENE  OF  THE  MISSOURI  VALLEY 

Ik  the  course  of  his  recent  field  studies  for 
the  Iowa  Geological  Surr^  in  the  Missouri 
Valley  in  western  Iowa  and  eastern  Nebraska, 
the  writer  was  able  to  determine  the  following 
sacceBsion  of  Pleistocene  formations: 

1.  The  oldest  drift  sheet  known  in  Iowa,  to 
which  the  names  pre-Kansan,  sub-Af  tonian, 
Albertan  and  Jerseyan  have  been  applied,  is 
exposed  to  a  depth  of  more  than  fifteen  feet, 
and  may  be  traced  along  the  foot  of  the  blufPs 
for  several  miles  on  both  sides  of  the  Missouri 
near  Omaha  and  Council  Bluffs. 

The  terms  pre-Kansan  and  sub-Aftonian 
have  been  applied  merely  to  designate  the 
relative  x)osition  of  this  drift  sheet.  The  Al- 
bertan deposit  is  not  now  regarded  as  a  drift, 
and  moreover  neither  the  Albertan  nor  the 
nncertain  Jerseyan  can  be  correlated  with  the 
sab-Aftonian  of  Iowa.  This  drift  has  now 
been  found  in  various  parts  of  Iowa,  Missouri 
and  Nebraska,  and  probably  in  South  Dakota, 
bnt  nowhere  does  it  reach  such  development 
as  in  the  region  under  discussion. 

Because  of  the  great  extent  of  this  forma- 
tion, and  the  fact  that  it  can  not  be  correlated 
with  any  named  horizon,  it  is  proposed  that 
the  name  NehrasJcan  be  applied  to  it. 

The  typical  exi)osures  above  Florence  and 
in  South  Omaha  in  Nebraska,  and  about  four 
mOes  above  Council  BlufPs  in  Iowa,  have  been 
noticed  by  geologists,  but  the  deposit  was  re- 
ferred to  the  Kansan,  or  was  identified  as 
Carboniferous  sHale. 

The  Nebraskan  consists  of  a  dark,  bluish- 
black  tough  joint  clay  which  breaks  up  into 
very  small  blocks  upon  exposure  to  the  air,  and 
through  which  are  scattered  small  boulders 
and  pebbles  which  are  also  mostly  dark  in 
color. 

2.  Upon  the  Nebraskan,  but  sharply  sepa- 
rated from  it,  rests  a  deposit  of  Aftonian 
sands  and  gravels.  This  is  very  commonly 
6xi>osed  on  both  sides  of  the  river  and  reaches 
a  thickness  of  more  than  30  feet.  In  its  lower 
part  the  gravels  are  often  cemented  into  con- 
glomerates to  a  depth  of  several  feet. 

Fine  exposures  of  Nebraskan  and  Aftonian 


(the  latter  consisting  of  gravels,  sands  and 
sometimes  silt)  occur  on  both  sides  of  the 
river,  but  those  which  appear  along  the  Chi- 
cago Northwestern  Railroad  between  Coimcil 
BlufPs  and  Crescent  are  especially  fine. 

The  Aftonian  is  the  water-bearing  stratum, 
and  everywhere  springs  and  seepy  places 
abound  at  its  base. 

3.  At  several  jwints  in  this  region  Kansan 
drift  rests  unconformably  upon  the  Aftonian. 
It  is  the  typical  bluish  Kansan  with  an  abun- 
dance of  calcium  carbonate  in  streaks,  cloud- 
ings and  concretions. 

4.  Perhaps  more  frequently,  in  the  immedi- 
ate vicinity  of  Omaha  and  Council  BlufPs,  the 
Aftonian  is  followed  immediately  by  a  de- 
posit of  joint  clay  which  frequently  shows 
stratification,  and  often  contains  sand  and 
X)ebbles  in  its  lower  part.  This  is  the  deposit 
which  the  writer  designated  as  the  Loveland,^ 
from  the  tyi>e  exposure  at  Loveland,  Iowa. 
Great  deposits  of  Loveland,  often  exceeding 
30  feet  in  thickness,  occur  on  both  sides  of  the 
river. 

This  formation,  which  probably  belongs  to 
the  period  of  the  melting  of  the  Kansan  ice, 
is  of  especial  interest  because  it  has  usually 
been  referred  to  loess,  from  which  it  difPers 
in  its  joint  clay  texture,  usually  reddisb  color, 
absence  of  fossils,  and  frequent  occurrence  of 
pebbles  and  coarse  sand-grains  in  its  lower 
part. 

5.  Overlying  the  Loveland,  and  usually 
separated  from  it  quite  sharply,  is  a  bed  of 
characteristic  post-Kansan  bluish-gray  loess, 
which  is  usually  fossiliferous.  This  is  dis- 
played at  several  points  near  Florence  and  in 
South  Omaha. 

6.  Upon  the  post-Kansan  loess  lies  a  bed  of 
later  yellow  loess,  which  is  also  often  fossilif- 
erous. 

The  total  thickness  of  the  two  loesses  in  this 
vicinity  does  not  reach  35  feet  at  any  point 
observed  on  the  Nebraska  side  of  the  river, 
and  its  thickness  on  the  Iowa  side  is  much 
less  than  has  been  reported,  since  the  thick- 
ness of  the  Loveland  must  be  deducted. 

^BuUetin  of  the  Oeologioal  Society  of  Amerioa, 
Vol.  20,  1909. 
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The  discovery  of  the  great  deposits  of  Ne- 
braskan,  Af tonian  and  Loveland  is  especially 
important.  A  more  complete  discussion  of 
these  deposits  will  soon  appear. 

B.  Shimek 
Iowa  City,  Iowa, 
December  2,  1909 


THE  BOSTON  MEETING  OF  THE  AMERICAN 
ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE 
REPORT  OF  THE  GENERAL  SECRETARY 

The  sixty-first  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  was  held 
in  Boston,  during  convocation  week,  1909-10;  the 
first  general  session  was  called  to  order  in  Hunt- 
ington Hall  at  ten  o'clock  on  the  morning  of 
Monday,  December  27,  1909,  by  the  retiring  presi- 
dent, Professor  T.  G.  Ghamberlin,  who  introduced 
the  president  of  the  meeting.  President  David 
Starr  Jordan.  Addresses  of  welcome  were  made, 
on  behalf  of  Massachusetts  Institute  of  Tech- 
nology by  President  Richard  C.  Maclaurin  and  on 
behalf  of  Harvard  University  by  Dean  Wallace  G. 
Sabine.  President  Jordan  replied  briefly  on  behalf 
of  the  American  Association.  Announcements 
were  made  by  the  permanent  secretary,  the  gen- 
eral secretary  and  the  local  secretary,  after  which 
the  general  session  adjourned. 

The  various  sections  and  the  affiliated  societies 
met  in  their  respective  halls,  according  to  the 
published  program,  the  Massachusetts  Institute  of 
Technology  and  Harvard  University  having  placed 
their  lecture  halls  and  laboratories  freely  at  the 
disposal  of  the  association. 

The  address  of  the  retiring  president  of  the 
association,  Professor  T.  G.  Ghamberlin,  was  given 
in  Sanders  Theater  of  Harvard  University,  on  the 
evening  of  Monday,  December  27,  the  subject 
being,  "  A  Geologic  Forecast  of  the  Future  Oppor- 
tunities of  our  Race."  This  address  was  preceded 
by  an  address  of  welcome  to  Harvard  University 
by  Professor  F.  W.  Putnam,  and  was  followed  by 
a  reception  given  by  the  corporation  of  Harvard 
University  to  the  members  of  the  association  and 
the  affiliated  societies  and  their  accompanying 
ladies,  in  Memorial  Hall. 

The  registered  attendance  of  members  of  the 
association  was  1»140,  the  largest  in  the  history 
of  the  association.  The  registration  by  sections 
was  as  follows:  A,  106;  B,  124;  G,  200;  D,  36; 
E,  166;  F,  218;  G,  132;  H,  92;  I,  12;  K,  50; 
L,  104.  The  registration  of  members  of  affiliated 
societies  at  the  association  headquarters  was  only 


166.  This  conveys  no  meaning  with  regard  to  the 
attendance  of  affiliated  members,  as  one  instance 
will  show;  the  registration  at  the  headquarters  of 
the  American  Ghemical  Society  was  558,  while 
only  200  registered  as  belonging  to  Section  0  of 
the  association.  No  doubt  the  attendance  of  other 
affiliated  members  was  large,  and  no  registration 
was  secured.  It  seems,  therefore,  that  the  attend- 
ance of  scientific  men  may  have  exceeded  2,000. 

GENERAL  EVENTS 

On  Tuesday  evening,  December  28,  a  public  lec- 
ture complimentary  to  the  citizens  of  Boston,  was 
given  by  Dr.  G.  W.  Stiles,  on  "The  Hookworm 
Problem  in  this  Gountry  in  Reference  to  Public 
Health." 

On  Thursday  evening,  December  30,  under  the 
auspices  of  the  Entomological  Society  of  America, 
a  lecture  was  given  by  Dr.  John  B.  Smith  on 
"Insects  and  Entomologists:  Their  Relation  to 
the  Gommunity  at  Large." 

A  reception  by  the  president  and  corporation 
of  Massachusetts  Institute  of  Technology  to  the 
members  of  the  association  and  affiliated  societies 
and  their  accompanying  ladies  was  given  on  the 
afternoon  of  Wednesday,  December  29. 

A  reception  by  President  and  Mrs.  Maclaurin 
was  given  to  the  visiting  physicists  and  their 
ladies,  at  their  home  on  the  afternoon  of  Thurs- 
day, December  30. 

On  the  afternoon  of  Friday,  December  31,  a  lec- 
ture was  given  by  Dr.  Percival  Lowell  on  "The 
Ganali  Novsb  of  Mars." 

The  business  meeting  and  banquet  of  the  So- 
ciety of  the  Sigma  Xi  were  held  on  the  afternoon 
and  evening  of  Wednesday,  December  29. 

There  were  many  dinners  arranged  for  groups 
of  members,  such  as  mathematicians  and  astron- 
omers, physicists,  chemists,  geologists,  zoologists 
and  entomologists,  anatomists  and  physiologists; 
there  were  many  less  formal  but  very  pleasant 
"  smokers  "  and  other  gatherings  at  various  hotels 
and  club  houses. 

ITEMS  OF  GENERAL  INTEREST  FROM  THB 
PROCEEDINGS   OF  THE   OOUNOIL 

The  council  met  at  nine  o'clock  in  the  morning, 
on  Monday,  Tuesday,  Wednesday,  Thursday  and 
Friday,  December  27  to  31. 

At  these  meetings  57  new  m^nbers  were  elected. 
A  much  larger  number  had  been  elected  quite 
recently,  and  should  be  considered  as  being  elected 
at  the  Boston  meeting.  The  membership  is  now 
more  than  8,000. 
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The  council  elected  229  fellows  from  those  pro- 
posed by  the  various  sections. 

The  following  were  elected  foreign  associates 
for  the  Boston  meeting:  Dr.  Hans  Hallier,  of 
Leyden;  Mr.  J.  J.  Taudin-Chabot,  of  Holland; 
Professor  Franz  Weidenreich,  of  Strassburg; 
Professor  C.  Runge,  of  Gdttingen. 

The  council  was  authorized  to  elect  to  member- 
ship scientific  men  of  Central  and  South  America. 

The  resignation  of  Mr.  R.  S.  Woodward  as 
chairman  of  the  committee  on  policy  was  accepted, 
and  Professor  £.  L.  Nichdls  was  elected  to  fill  the 
Tscancy  in  the  conunittee  on  policy. 

The  resignation  of  Mr.  R.  S.  Woodward  from 
the  committee  on  organization  and  membership 
was  accepted,  and  Dr.  W.  H.  Welch  was  appointed 
to  the  committee  as  chairman. 

It  was  decided  that  at  this  Boston  meeting  the 
program  be  given  to  members  of  the  association 
only  at  the  time  of  registration,  and  that  persons 
not  members  be  charged  25  cents  for  each  copy. 

The  committee  on  the  relation  of  plants  to 
dimate  reported  progress. 

It  was  resolved  that  the  inquiry  regarding  the 
east  of  publication,  distribution  and  use  of  pub- 
lications of  American  scientific  societies  should 
be  extended. 

Grants  of  $75  each  were  made  to  the  Concilium 
Bibliographicum  Zoologicum,  Dr.  W.  P.  White, 
Professor  G.   J.   Peirce   and   Professor  T.   D.   A. 

CoekerelL 

It  was  resolved  that  each  recipient  of  a  grant 
be  asked  for  an  itemized  statement  of  expendi- 
tures. 

It  was  resolved  that  the  American  Association 
for  the  Advancement  of  Science  gives  its  approval 
to  the  general  plan  of  the  George  Washington 
Memorial  Association  to  collect  funds  for  the 
purpose  of  erecting  a  building  in  the  city  of 
Washington  adapted  for  a  meeting  place  for  na- 
tional and  other  scientific  societies,  and  other 
organizations,  and  that  a  committee  of  five  be 
appointed  to  assist  in  the  effort. 

It  was  resolved,  that  with  a  view  to  the  proper 
conduct  of  such  investigations  as  will  aid  in 
lessening  the  waste  of  life  and  resources  which 
now  characterizes  the  mining  industry  of  the 
United  States,  the  American  Association  for  the 
Advancement  of  Science  respectfully  urges  the 
Congress  of  the  United  States  to  establish,  during 
its  present  session,  a  national  bureau  of  mines. 
Resolved,  that  copies  of  this  resolution  be  sent  to 
the  Speaker  of  the  House  of  Representatives,  the 


President  of  the  Senate  and  the  President  of  the 
United  States. 

It  was  resolved  that  the  American  Association 
for  the  Advancement  of  Science  approves  the  ap- 
pointment of  an  eminent  astronomer  in  charge  of 
the  Naval  Observatory. 

The  permanent  secretary  was  authorized  to 
issue  the  volumes  for  the  Baltimore  and  Boston 
meetings  under  one  cover,  with  separate  titles 
and  indexes,  but  with  only  one  list  of  members. 

BECTIONAL   MEETINQS 

The  meetings  of  the  various  sections,  many  in 
joint  session  with  affiliated  societies,  were  perhaps 
the  most  successful  in  the  history  of  the  associa- 
tion, as  measured  by  the  number  of  members 
attending,  by  the  number  and  quality  of  the 
papers  presented  and  by  the  interest  with  which 
the  papers  were  heard  and  discussed.  The  num- 
ber of  papers  presented  before  each  section  and  its 
afiiliated  societies  are  approximately  as  follows: 
A,  37;  B,  54;  C,  264;  D,  17;  E,  141;  F,  124; 
G,  122;  H,  63;  I,  17;  K,  166;  L,  30;  total,  1,026. 

It  has  been  impossible  to  obtain  a  general 
report  from  every  section,  hence  specific  reports 
are  not  made  here;  the  secretaries  of  the  several 
sections  will  publish  detailed  reports. 

OENEKAL  COMMITTEE 

The  general  conmiittee  met  at  Hotel  Brunswick, 
at  9:30  o'clock  on  the  evening  of  Thursday,  De- 
cember 30.  It  was  decided  to  hold  the  next  meet- 
ing at  Minneapolis,  beginning,  on  the  evening  of 
Tuesday,  December  27,  1910,  with  a  general  ses- 
sion of  welcome,  and  the  address  of  the  retiring 
president.  It  was  recommended  that  the  meeting 
of  1911-12  be  held  in  Washington,  D.  C. 

The  following  ofilcers  were  elected  for  the  Min- 
neapolis meeting: 

President — Professor  A.  A.  Michelson,  Univer- 
sity of  Chicago. 

Vice-Presidents  and  Chairmen  of  Sections: 

Section  A — Mathematics  and  Astronomy — Pro- 
fessor E.  H.  Moore,  University  of  Chicago. 

Section  B — Physics — Dr.  E.  B.  Rosa,  Bureau  of 
Standards,  Washington,  D.  C. 

Section  C — Chemistry — ^Professor  G.  B.  Frank- 
forter.  University  of  Minnesota. 

Section  D — Mechanical  Science  and  Engineering 
— Professor  A.  L.  Rotch,  Blue  Hill  Meteorological 
Observatory. 

Section  E — Geology  and  Geography — ^Dr.  John 
M.  Clarke,  state  geologist  of  New  York,  Albany, 
N.  Y. 
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Section  F — Zoology — Profegsor  Jacob  Reighard, 
Universitj  of  Michigan. 

Seotum  0 — Botany — Professor  R.  A.  Harper, 
University  of  Wisconsin. 

Section  H — Anthropology  and  Psychology — ^Pro- 
fessor Roland  B.  Dixon,  Harvard  University. 

Section  I — Social  anfi  Economic  Science — ^The 
Hon.  T.  E.  Burton,  Cleveland,  Ohio. 

Section  K — Physiology  and  Eoperim&ntal  Medi- 
cine— Professor  F.  G.  Novy,  University  of  Mich- 
igan. 

Section  L — Eduoation — ^President  A.  Ross  Hill, 
University  of  Missouri. 

Permanent  Secretary  (for  five  years) — ^Dr.  L. 
O.  Howard,  Washington,  D.  C. 

General  Secretary — Professor  Frederic  E.  Clem- 
ents, University  of  Minnesota. 

Secretary  of  the  CouncU — ^Professor  John  Zel- 
eny.  University  of  Minnesota. 

Secretary  of  the  Section  of  Social  and  Economic 
Science — Fred  C.  Grozton,  Washington,  D.  C. 

Treasurer — ^The  selection  of  a  treasurer,  to  suc- 
ceed President  R.  S.  Woodward,  was  referred  to 
the  council,  with  power. 

CLOBINO  OEITEBAL  SESSION 

The  closing  general  session  was  held  in  Hunt- 
ington Hall  at  10  o'clock  on  the  morning  of 
Friday,  December  31,  1909;  President  Jordan 
presided. 

An  amendment  to  article  23  of  the  constitution, 
introduced  by  Mr.  Gulliver  at  the  Baltimore  meet- 
ing, and  approved  by  the  council,  was  adopted. 
The  amended  portion  of  the  article  reads  as  fol- 
lows: 

Article  23,  Immediately  on  the  organization 
of  a  section,  there  shall  be  a  member  or  fellow 
elected  by  ballot,  after  open  nomination,  who, 
with  the  vice-president  and  secretary  and  the  pre- 
ceding vice-president  and  secretary  and  the  presi- 
dents and  secretaries  of  those  affiliated  societies 
which  shall  be  designated  by  the  council  and  the 
members  or  fellows  elected  by  ballot  at  the  four 
preceding  meetings,  shall  form  its  sectional  com- 
mittee. 

Reports  were  read  by  the  permanent  secretary, 
the  general  secretary  and  the  local  secretary. 

By  resolution  of  the  council  the  president  ex- 
pressed the  thanks  of  the  association  for  the  great 
hospitality,  courtesy  and  privileges  extended  to 
the  members  of  the  American  Association,  in  con- 
nection with  the  Winnipeg  meeting  and  the 
western  excursion  of  the  British  Association  for 
the  Advancement  of  Science. 


It  was  resolved  that  the  association  express  its 
hearty  thanks  to  the  many  institutions  and  indi- 
viduals of  Boston  and  Cambridge  and  vicinity 
who  have  contributed  to  make  the  meetings  so 
successful  and  enjoyable.  The  following  were 
mentioned : 
The  corporation  of  Massachusetts  Institute  of 

of  Technology. 
The  corporation  of  Harvard  University. 
The  Museum  of  Fine  Arts. 
The  Boston  Society  of  Natural  History. 
Simmons  College. 
Boston  University. 

The  local  committee,  Professor  Charles  S. 
Minot,  honorary  chairman;  Professor  H.  W. 
Tyler,  chairman  of  the  executive  committee. 
Ginn  and  Company,  donors  of  the  Guide  Books. 
Boston  Elevated  Railway,  for  special  cars. 
The  ladies'  committee. 

The  citizens,  for  receptions,  teas,  musicales. 
dinners  to  restricted  groups  of  members,  too 
numerous  for  individual  n;iention,  but  none 
the  less  sincerely  thanked  for  the  most  gen- 
erous hospitality  shown  throughout  the 
meetings.  Dayton  C.  Mhueb, 

General  Secretary 


SOCIETIES   AND  ACADEMIES 

THE   BOTANICAL   SOOIETY   OF   WASHINGTON 

The  fifty-eighth  regular  meeting  of  the  society 
was  held  at  the  Dewey  Hotel,  December  18,  1909, 
at  eight  o'clock  p.m..  Vice-president  W.  J.  Spill- 
man  presiding.    The  following  papers  were  read: 

Peridermium  strohi,  an  Importation  from  Europe  .* 
Dr.  Peslet  Spaulding,  U.  S.  Bureau  of  Plant 
Industry. 

The  European  currant  rust  has  two  stages:  one 
as  a  peridermium  on  the  white  pine,  the  other 
upon  leaves  of  Ribes,  The  fungus  is  native  in 
eastern  Europe  upon  Pinus  cembra,  upon  which 
it  usually  does  little  damage.  Since  about  1860 
it  has  attacked  Pinus  strobus,  P.  monticola  and 
P.  lambertiana,  all  American  species  of  pines. 
At  present  it  is  distributed  throughout  Europe, 
and  is  causing  gre&t  damage  to  white  pines  in 
certain  sections.  In  the  spring  of  1909  it  was 
imported  into  the  United  States  upon  about  two 
and  one  half  million  young  white  pine  trees,  being 
distributed  in  the  states  of  New  York,  Vermont, 
New  Hampshire,  Massachusetts,  Connecticut  and 
Pennsylvania.  Lots  of  trees  from  the  same  nur- 
sery are  also  known  to  have  been  imported  into 
Ontario  and  Minnesota.  During  the  past  summer 
a   spooial  effort  was   made   to  remove  the  Ribes 
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from  the  vicinity  of  these  plantations,  and,  it  is 
believed,  successfully,  except  in  portions  of  Con- 
aecticnt  and  in  Ontario  and  Minnesota,  which 
Utter  are  inspected  by  local  authorities.  This 
work  was  carried  on  in  cooperation  with  the  for- 
estry and  plant  pathological  workers  of  the  states 
inyolved.  The  disease  is  under  control  at  present. 
The  great  problem  now  is  to  control  or  prevent 
farther  importations. 

CkineBe  Perennial    Wild   Rice:    C.    S.    Soofield, 

U.  S.  Bureau  of  Plant  Industry. 

A  plant  closely  resembling  the  wild  rice  of 
North  America  was  collected  about  seventy  years 
tgo  in  the  Trans-Baikal  region  of  Siberia  by  a 
Russian  botanist,  Turczaninow.  At  that  time  the 
American  wild  rice  was  known  to  European  bot- 
anists under  the  name  Hydropyrum  esculentum, 
and  Tnrczaninow's  plant,  being  regarded  as  con- 
gtaeric  with  it,  was  named  Hydropyrum  lati- 
foUum,  When  Hackel  monographed  the  grasses 
for  Engler  and  Prantl,  he  decided  that  the  Asiatic 
plant  was  only  a  variety  of  the  American  species, 
and,  resurrecting  the  Linnaean  name,  Zizania 
aquatica,  applied  it  to  both. 

Certain  significant  characters  indicate  that  the 
Asiatic  plant  is  a  distinct  species  from  the  Amer- 
ieuL  The  American  plant  is  an  annual,  being 
reproduced  by  seed  which  falls  off  into  the  water 
as  soon  aa  ripe.  The  Asiatic  plant  is  perennial, 
capable  of  reproduction  by  rhizomes.  There  are 
also  some  differences  in  the  floral  characters,  these 
being  most  apparent  in  the  form  of  the  floral 
pedicel  and  in  the  length  of  the  awns  of  the 
glumes. 

The  Close  Parallel  between  the  Florae  of  Pales- 
tine and  of  California:  Professor  A.  Aabon- 
80HK,  Haifa,  Palestine.     (By  invitation.) 
The  speaker  first  exhibited  a  series  of  lantern 
slides  showing  the  topography  of  Palestine,  and 
the  striking  resemblances  to  that  of  California. 
Near  the  coast  in  each  region  is  a  range  of  low 
moontains  beyond  which  lies  a  long  interior  valley 
having  a  range  of  higher  mountains  for  its  eastern 
walL    The  direction  of  the  prevailing  winds  being 
the  same,  the  distribution  of  rainfall  is  closely 
paralleL 

Herbarium  sheets  were  then  displayed  showing 
Bumerooa  specimens  of  the  same  species  from  each 
r^on  where  they  occur  under  very  similar  cli- 
matic and  topographic  conditions. 

The  conclusion  was  drawn  that  the  present 
unfavorable  aspect  of  agriculture  in  Palestine  is 
not  due  so  much  to  sterility  of  soil  and  aridity  of 


climate  as  to  the  adverse  influence  of  the  form  of 
government  which  has  prevailed  there.  Under  an 
improved  r^ime  it  is  anticipated  that  many  of 
the  economic  plants  that  now  flourish  in  Cali- 
fornia may  be  successfully  introduced  into 
Palestine. 

In  conclusion  Professor  Aaronsohn  presented  a 
second  series  of  lantern  glides  showing  agricul- 
tural conditions  in  Palestine  to-day,  and  the  vege- 
tation of  the  sections  visited  in  his  explorations 
which  resulted  in  the  discovery  of  a  wild  wheat 
growing  at  high  altitudes  on  sterile  soil  which  he 
considers  to  be  the  prototype  of  our  modern  culti- 
vated varieties.  He  found  in  this  wild  species  a 
great  diversity  of  types,  some  forms  resembling 
Triticum  durum  and  others  T.  polonicum  and 
T.  monoooocum,  W.  W.  Stockbeboeb, 

Corresponding  Secretary 

THE  FHIL080PHICAI*  80CIETT   OF   WA8BIN<m>N 

The  39th  annual  meeting  of  the  society  was 
held  in  the  West  Hall  of  George  Washington 
University  on  December  IS,  1909,  President  Wead 
in  the  chair.  The  meeting  was  devoted  to  the 
presentation  of  the  usual  annual  reports  and  the 
election  of  cheers. 

The  following  officers  were  duly  elected  for  the 
ensuing  year: 

President— U.  S.  Woodward. 

Vice-presidents — C.  G.  Abbot,  A.  L.  Day,  L.  A. 
Fischer,  £.  B.  Rosa. 

Treasurer — ^L.  J.  Briggs. 

Secretaries — ^R,  L.  Faris,  W.  J.  Humphreys. 

Oeneral  Committee — W.  A.  DeCaindry,  Edgar 
Buckingham,  P.  G.  Nutting,  E.  G.  Fischer,  R.  A. 
Harris,  W.  S.  Bichelberger,  F.  A.  Wolff,  G.  K. 
Burgess,  B.  R.  Green.  R.  L.  Fabis, 

Secretary 

THE  WASHINGTON   CHEMICAL  80CIETT 

The  194th  meeting  of  the  society  was  held  at 
the  George  Washington  University  on  Thursday 
evening,  December  9,  1909.  President  Walker 
presided,  the  attendance  being  55.  Dr.  Eugene  T. 
Allen  resigned  as  councilor  of  the  American  Chem- 
ical Society,  and  W.  B.  D.  Penniman  was  elected 
in  his  stead.  The  following  papers  were  read: 
"Estimation  of  Glycerine  in' Meat  Preparations," 
by  F.  C.  Cook;  ''Enzymes  and  their  Relation  to 
Soil  Fertility,"  by  M.  X.  Sullivan;  "Detection 
of  Colocynth   Seed   in   Powdered   Colocynth,"   by 

.  K.  Chestnut.  J.  A.  Le  Clebc, 

Secretary 
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THE    AMERICAN   GHEMIOAL   SOCEBTT 
NEW  YORK   SECTION 

The  third  regular  meeting  of  the  session  of 
1909-10  was  held  at  the  Chemistg*  Club  on  De- 
cember 17. 

The  following  papers  were  presented:  Morris 
Loeb  and  L.  R.  Morey,  "Analyses  of  some  An- 
tique Bronzes";  Chas.*  Baskerville,  "The  Action 
of  Radium  Salts  upon  Ruby";  Chas.  Baskerville 
and  Reston  Stevenson,  "Apparatus  for  Drying 
Flasks." 

Notice  was  given  that  members  are  invited  to 
transmit  to  the  secretary  the  titles  of  papers 
descriptive  of  new  apparatus  for  presentation  at 
the  March  meeting,  which  has  been  set  apart  for 
a  symposium  on  new  apparatus  and  lecture  ex- 
periments. C.  M.  Joyce, 

Becretary 

THE    association    OF    TEACHEB8    OF    MATHEMATICS 
IN  THE  MIDDLE  STATES  AND  MARYLAND 

The  thirteenth  meeting  of  the  association  was 
held  at  the  College  of  the  City  of  New  York  on 
Saturday,  December  4. 

The  day  was  given  up  to  the  reading  of  two 
papers,  "  Mathematics  in  the  Ethical  Culture 
High  School,"  by  Charles  B.  Walsh,  of  New  York 
City,  and  "  Some  Suggestions  in  the  Teaching  of 
Geometry,"  by  Isaac  J.  Schwatt,  of  the  University 
of  Pensylvania,  and  to  the  reports  of  the  various 
committees.  The  most  important  reports  were  the 
report  on  the  association  publication,  The  Mathe- 
matioa  Teacher,  by  the  editor,  William  H.  Metzler, 
of  Syracuse  University,  and  the  report  of  the 
committee  on  algebra  syllabus,  presented  by  the 
chairman,  Gustave  Legras,  College  of  the  City  of 
New  York. 

Dr.  Metsler's  report  showed  that  The  Mathe- 
maiics  Teacher  was  unqualifiedly  a  success;  let- 
ters of  commendation  are  frequently  received,  the 
subscription  list  outside  of  the  association  is  in- 
creasing, and  the  financial  side  is  in  surprisingly 
good  condition. 

The  algebra  syllabus  was  discussed  in  detail, 
and  after  some  amendments,  was  adopted  by  the 
association.  The  committee  was  continued,  with 
power  to  make  any  necessary  alterations  in  the 
preliminary  report,  and  to  make  out  the  syllabus 
for  advanced  algebra. 

The  association  passed  an  amendment  to  the 
constitution  providing  for  the  election  of  the 
editors  of  The  Mathematics  Teacher,  and  then 
elected  the  following  officers  for  the  following 
year : 


President — ^William  H.  Metder,  Syracuse  Uni- 
versity. 

Vice-president — ^Daniel  D.  Feldman,  Erasmus 
Hall  High  School,  Brooklyn. 

Secretary — Eugene  R.  Smith,  Polytechnic  Pre- 
paratory School,  Brooklyn. 

.  Treasurer — ^M.  Edna  Shaw,  William  Penn  High 
School,  Philadelphia. 

Members  of  the  Council — (two  years)  Paul  N. 
Peck,  George  Washington  University,  Washington, 
D.  C;  (three  years)  Howard  F.  Hart,  High 
School,  Montclair,  N.  J.;  Isaac  J.  Schwatt,  Uni- 
versity of  Pennsylvania. 

Editor-in-chief — William  H.  Metzler. 

Associate  Editors — ^Eugene  R.  Smith;  Jonathan 
T.  Rorer^  William  Penn  High  School,  Philadelphia. 

The  secretary  was  instructed  to  report  for  the 
association  at  the  federation  meeting  in  Boston, 
December  27,  and  the  editors,  with  the  retiring 
president  and  the  newly  elected  treasurer,  were 
appointed  a  committee  to  ponfer  with  other  asso- 
ciations, and  especially  witli  the  federation,  on 
the  question  of  official  publications. 

Eugenie  R.  Smith, 

\    Secretary 

Polytechnic  Pbepabatoby  School, 
Bbooklyn  '  V 

THE    NEW    YOBE    SECTION    OF   THE   ASBOCIA'TEpN    OF 

TEACHEBS  OF  MATHEMATICS  IN  THE  MIDDUB 

STATES  AND  MABYLAND 

The  first  meeting  for  the  year  1900-10  o^the 
New  York  Section  of  the  Association  of  Teachers 
of  Mathematics  in  the  Middle  States  and  M^ty- 
land  was  held  Friday  evening,  November  12,  \  at 
the  High  School  of  Commerce,  New  York  clty. 
The  topic  for  the  evening  was  ''Mathematics  kor 
Service  or  for  Culture."  "Mathematics  wor 
{Service "  was  presented  by  Dr.  Ernest  R.  vdin 
Nardroff,  principal  of  the  Stuyvesant  Higl 
School,  New  York  City.  Dr.  van  Nardroff  apoke^ 
from  the  experience  of  an  able  physicist,  and 
offered  a  course  of  study,  including  the  topics  of 
algebra,  geometry,  trigonometry,  analytical  geom- 
etry and  the  calculus,  which  are  useful  in  physics. 
"Mathematics  for  Culture"  was  presented  by 
Dr.  William  H.  Metzler,  professor  of  mathematics, 
Syracuse  University,  Syracuse,  N.  Y.  That  Dr. 
Aietzler  spoke  convincingly,  or  that  the  opinion 
of  the  meeting  was  already  formed  was  evidenced 
by  the  discussion  that  followed.  This  discussion 
was  animated  and  largely  in  favor  of  pure  mathe- 
matics for  its  own  sake.  Lao  G.  Simons, 

Secretary 


SCIENCE 


Friday,  Januaby  21,  1910 

CONTENTS 

Tk$  Amerioan  AasoGiatum  for  the  Advance- 
ment  of  Science: — 
Engineering  aa  a  Profession  and  its  Bela- 
tion  to  the  American  Association  for  the 
Advancement  of  Science:  Pbofessob  Gbobqs 
F.  SwAin 81 

The  Chemical  Regulation  of  tJie  Processes 
of  the  Body  5y  Means  of  Activators,  Kinases 
and  Hormones:  Pbotebbob  William  H. 
Howell 93 

Bir'WiUiam^  Crookes:   Pbofessob   Chabues 
Baskebvili£  100 

The    International    American    Congress    of 
Medicine  and  Hygiene  103 

Seienti/ie  Notes  and  News  104 

Vfwoenity  and  Educational  News 108 

Di9eussi€m  and  Correspondence: — 
International  Language:  Pbofessob  Otto 
JiSFKBSEN.  Scientists  and  Esperanto :  J.  D. 
Hailm AIT.  Relativity  and  some  of  its  Con- 
sequences: Pbofessob  Fbancis  E.  Nipheb. 
"  Qeometrical "  Canals  on  Marsf — A  Sug- 
gestion: Pbofessob  R.  Q.  Aitken 109 

Seientifie  Books: — 
Davidson  on  the  Human  Body  and  Health: 
Pbofessob  Thomas  A.  Stobet.     Lepidop- 
tera  Phalopnce:  Db.  Habbison  G.  Dtab   . .   115 

Seientifie  Journals  and  Articles  117 

The  Amerioan  Mathematical  Society:   Pbo- 
fessob F.  N.  Cole  118 

Soeieties  and  Academies: — 
The  Society  for  Experimental  Biology  and 
Medicine:  Db.  Eugene  L.  Opie.  The  Acad- 
emy of  Science  of  St.  Louis:  Mabt  J.  Klem. 
The  American  Chemical  Society — New  York 
Section:  Db.  O.  M.  Joyce,  Rhode  Island 
Section:  Aisebt  W.  Clafun   119 


US^  inteoded  for  publication  and  booki,  etc,  intended  for 
icviev  ohould  b«  tent  to  the  Editor  of  SaKKCi,  Garrison-on- 
Hata«.N.Y. 


THE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT  OF  SCIENCE 

ENGINEERING  AS  A  PROFESSION  AND  ITS 
RELATION   TO   THE  AMERICAN  ASSO- 
CIATION FOR  THE  ADVANCEMENT 
OF  SCIENCE* 

In  considering  what  should  be  the  topic 
of  my  brief  address  as  retiring  Vice-presi- 
dent of  Section  D  of  this  association,  the 
question  of  the  relation  of  the  profession 
of  engineering  to  this  association  has  been 
forcibly  brought  before  my  mind.  A 
number  of  engineering  subjects  of  interest 
suggested  themselves,  in  regard  to  which  I 
might  perhaps  be  able  to  present  to  you 
ideas  more  or  less  novel  and  interesting; 
but  all  these  subjects  seemed,  upon  consid- 
eration, better  suited  to  one  of  the  profes- 
sional engineering  societies.  I  have  there- 
fore concluded  to  ask  your  attention  for  a 
few  minutes  to  a  consideration  of  the  pro- 
fession of  engineering  itself  and  its  rela- 
tion to  the  American  Association  for  the 
Advancement  of  Science. 

I  do  this,  in  the  first  place,  because  the 
profession  is  one  in  the  standing  and  rec- 
ognition of  which  I  have  the  deepest  per- 
sonal interest,  and,  in  the  second  place, 
because  I  have  even  within  a  few  months 
been  made  to  realize  that  many  well  in- 
formed people  deny  that  engineering  is  a 
profession  at  all  or  the  engineer  a  profes- 
sional man  in  the  proper  sense  of  the  term ; 
and,  in  the  third  place,  because  the  relation 
of  the  profession  to  this  association  seems 
to  have  long  been  a  matter  of  doubt  and 

*  Address  of  the  vioe-president  and  chairman  of 
Section  D — ^Mechanical  Science  and  Engineering. 
American  Association  for  the  Advancement  of 
Science,  Boston,  December  29,  1909. 
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uncertainty.  Many  people  seem  to  think 
that  the  engineer  is  neither  a  scientist  nor 
a  professional  man,  nor  yet  a  business  man 
strictly  speaking,  but  that  he  is  something 
betwixt  and  between— some  one  to  be  em- 
ployed for  certain  technical  work. 

According  to  the  dictionary,  a  profession 
is  defined  as  **a  vocation  in  which  a  pro- 
fessed knowledge  of  some  department  of 
science  or  learning  is  used  by  its  practical 
applications  to  the  affairs  of  others,  either 
in  advising,  guiding  or  teaching  them,  or 
in  serving  their  interests  or  welfare  in  the 
practise  of  the  art  founded  on  it»  For- 
merly, theology,  law  and  medicine  were  spe- 
cifically known  as  the  professions,  but  as 
the  applications  of  science  and  learning 
are  extended  to  other  departments  of  af- 
fairs, other  vocations  also  receive  the  name. 
The  word  implies  professed  attainments 
in  special  knowledge  as  distinguished  from 
mere  skill ;  a  practical  dealing  with  affairs 
as  distinguished  from  mere  study  or  in- 
vestigation; and  the  application  of  such 
knowledge  to  uses  for  others  as  a  vocation 
as  distinguished  from  its  pursuit  for  one's 
own  purpose. 

Up  to  the  present  time  the  art  involved 
in  the  work  of  engineering  has  been  more 
recognized  than  the  science.  The  engineer 
has  been  considered  rather  a  builder  than  a 
scientific  man,  pursuing  an  occupation 
rather  than  a  profession. 

At  a  meeting  of  the  council  of  the  Insti- 
tution of  Civil  Engineers  of  Great  Britain 
held  on  December  29,  1827,  it  was  Be- 
solved;  that  Mr.  Tredgold  be  written  to, 
requesting  him  to  define  the  objects  of  the 
Institution  of  Civil  Engineers,  and  to  give 
a  description  of  what  a  civil  engineer  is,  in 
order  that  this  description  and  these  ob- 
jects may  be  embodied  in  a  petition  to  the 
Attorney  General  in  application  for  a 
charter."  At  the  following  meeting  of 
the  council,  on  January  4,  1828,  a  com- 


munication from  Mr.  Tredgold  was  read 
and  entered  in  the  minutes,  bearing  the 
title :  * '  Description  of  a  Civil  Engineer, 
by  Thomas  Tredgold,  Hon.  M.Inst.C.E.," 
as  a  result  of  which  the  charter  of  the  in- 
stitution describes  the  profession  of  the 
civil  engineer  as  **the  art  of  directing  the 
great  sources  of  power  in  nature  for  the 
use  and  convenience  of  man,  as  the  means 
of  production  and  of  traffic  in  states  for 
both  external  and  internal  trade,  as  applied 
in  the  construction  of  roads,  bridges,  aque- 
ducts, canals,  river  navigation  and  docks, 
for  internal  intercourse  and  exchange ;  and 
in  the  construction  of  ports,  harbors,  moles, 
breakwaters  and  lighthouses;  and  in  the 
art  of  navigation  by  artificial  power  for  the 
purposes  of  commerce,  and  in  the  construc- 
tion and  the  adaptation  of  machinery,  and 
in  the  drainage  of  cities  and  towns." 

Since  Tredgold 's  time,  however,  fields 
then  unsuspected  have  been  added  to  the 
profession  of  engineering,  amply  justify- 
ing the  prediction  that  he  made,  that  the 
extent  of  the  profession  **is  limited  only 
by  the  progress  of  science/'  and  that  "its 
scope  and  utility  will  be  increased  with 
every  discovery  in  philosophy,  and  its  re- 
sources with  every  invention  of  the  me- 
chanical or  chemical  arts,  since  its  bounds 
are  unlimited,  and  equally  so  must  be  the 
resources  of  its  professors." 

But  in  order  to  sketch  even  inadequately 
the  scope  of  engineering,  I  must  ask  you  to 
follow  with  me  briefiy  the  historical  de- 
velopment of  the  profession. 

The  vocation  of  engineering  is  as  an- 
cient as  any  of  man's  occupations.  No 
doubt  from  the  earliest  times  man  has  been 
subject  to  disease,  and  the  healing  art  in 
more  or  less  crude  form  has  been  practised  ; 
man,  naturally  a  quarrelsome  animal,  has 
also  from  the  earliest  time  engaged  in  dis- 
putes with  his  neighbors,  and  in  more  oir 
less  crude  form  the  law  has  had  to  be  ad- 
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minist^^ ;  and,  once  more,  from  the  most 
pnmitive  times,  man  has  realized  the  pres- 
enee  of  some  supernatural  power,  which 
the  priest,  if  only  under  the  title  of  "med- 
ieiDe  man,"  has  endeavored  to  propitiate. 
But  clearly,  man  has  always  required 
water  and  food,  and  has  dug  wells  and 
employed  crude  means  for  raising  water 
and  of  growing  crops.  He  has  also  needed 
habitations,  and  has  required  the  services 
of  men  to  build  them,  so  that  the  hydraulic 
and  the  structural  engineer  or  architect 
may  at  least  claim  that  their  profession  is 
aa  old  as  any. 

As  civilization  developed,  the  work  of 
the  engineer  or  builder  developed  equally. 
The   Assyrians    and    Babylonians    built 
arehes   and   bridges,    the   inhabitants   of 
India  built  great  reservoirs,  the  Egyptians 
boilt  pyramids,  the  Romans  built  roads, 
bridges,  aqueducts,  baths  and  other  im- 
portant works,  many  of  them  of  great  ex- 
tent and  requiring  great  skill.    But  when 
we  read  that  the  construction  of  one  of  the 
pyramids  of  Egypt  required  the  labor  of 
360,000  men  for  twenty  years,  we  see  that 
the  work  of  the  engineer  was  not  precisely 
directed  to  the  uses  of  others,  and  we  real- 
ize the  erudeness,  in  some  respects,  of  the 
civilization    which    would    permit    such 
waste  of  useful  effort.    During  the  middle 
ages,  with  the  neglect  of  learning,  engi- 
neering declined,  but  with  the  revival  of 
learning  in  the  sixteenth  century  it  took  on 
new  life,  and  mnoe  that  time,  with  the  ad- 
vance of  science,  it  has  pr<^essed  prob- 
ably more  rapidly  than  any  other  field  of 
aetivily. 

During  the  early  development  of  the  pro- 
fession, engineering  came  to  be  divided 
into  two  kinds^  civil  and  military,  the  lat- 
ter being  eoneemed  with  fortifications  and 
with  means  of  offense  and  defense,  while 
the  former  included  all  other  applications 
of  the  building  art.    Up  to  nearly  the  end 


of  the  eighteenth  century,  Tredgold's  defi- 
nition was  somewhat  inapplicable,  inas- 
much as  the  sources  of  power  in  nature 
were  not  understood,  and  could  be  utilized 
only  to  a  very  small  degree.  Up  to  that 
time,  engineering  comprised  mainly  the 
construction  of  roads,  canals  and  bridges^ 
the  improvement  of  harbors,  river  works, 
the  construction  of  docks,  and  the  supply- 
ing of  towns  and  cities  with  water.  The 
state  of  the  art  only  allowed  of  the  con- 
struction of  bridges  of  very  short  span, 
of  either  stone  or  wood,  since  iron  had  not 
yet  been  brought  into  use,  and  ferries  were 
generally  employed  in  crossing  streams  too 
deep  for  fording.  The  steam  engine  was 
known  only  in  a  very  crude  and  uneconom- 
ical form,  the  weaving  of  cloth  was  almost 
all  done  by  hand,  there  was  little  transpor- 
tation except  by  sea,  cities  were  not  drained 
or  lighted  by  gas,  the  applications  of  elec- 
tricity were,  of  course,  unknown,  naviga- 
tion by  water  was  entirely  by  means  of 
sailing  vessels  or  with  oars,  and  the  only 
form  in  which  iron  was  used  to  any  extent 
was  in  the  form  of  cast  iron. 

But  before  the  end  of  the  eighteenth 
century  there  came  a  remarkable  series  of 
mechanical  inventions— the  spinning  jenny 
by  Hargreaves,  the  spinning  frame  by 
Arkwright,  the  mule  by  Crompton,  the 
power  loom  by  Cartwright,  the  modern 
steam  engine  by  Watt,  the  puddling  proc- 
ess for  making  wrought  iron  by  Gort,  and 
othera  These  were  followed,  in  the  first 
third  of  the  eighteenth  century,  by  the  de- 
velopment of  the  steam  locomotive  by 
Stephenson,  of  the  steamboat  by  Fulton, 
by  the  inauguration  of  the  era  of  railroads, 
beginning  for  all  practical  purposes  with 
the  victory  of  the  ''Rocket'*  in  the  com- 
petition at  Bainhill  in  1829,  and  by  the 
further  great  improvements  in  manufac- 
turing, and  in  the  production  of  iron  and 
steel. 
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It  was  just  at  this  time,  when  the  minds 
of  all  were  filled  with  the  inventions  of 
Watt  and  of  Stephenson,  that  Tredgold 
gave  his  definition,  clearly  showing  the 
tremendous  infiuence  held  at  that  time  by 
the  subject  of  power.  These  great  develop- 
ments greatly  enlarged  the  field  of  engi- 
neering, and  gave  birth  to  a  new  class  of 
engineer— the  railroad  engineer.  They  led 
also  to  the  differentiation  of  the  mechan- 
ical engineer  from  the  civil  engineer. 
Since  that  time  the  mechanical  engineer 
has  claimed  as  his  special  field  the  devel- 
opment and  use  of  power  in  all  its  forms, 
including  the  generation  of  power  from  the 
combustion  of  fuel  and  the  flow  of  water, 
by  means  of  the  various  types  of  engines 
and  water  wheels,  the  transmission  of  that 
power  from  point  to  point  by  means  of 
belting,  shafting  or  other  means,  and  the 
utilization  of  that  power  by  machinery. 
There  is  hardly  a  field  of  human  industry, 
therefore,  which  is  not  dependent  upon  the 
mechanical  engineer,  because  all  manu- 
factured articles  depend  upon  power  in 
some  application,  and  upon  machinery 
operated  by  power.  The  field  of  the  mod- 
em mechanical  engineer,  however,  not  only 
covers  the  department  of  power  and  its  ap- 
plications—in manufacturing,  in  the  steam 
locomotive,  in  the  steamship— but  it  is 
also  held  to  include  the  construction  of 
mills,  and  all  applications  of  steam  and 
heat,  such  as  heating,  ventilation,  lighting, 
refrigeration,  ice  making,  elevators  and  so 
on. 

But  notwithstanding  the  differentiation 
from  it  of  the  field  of  the  mechanical  engi- 
neer, the  field  of  the  civil  engineer  was 
itself  enlarged  by  the  progress  of  science 
and  invention.  The  great  impetus  given 
to  manufacturing  rendered  necessary  the 
distribution  of  the  raw  material  and  of  the 
manufactured  products.  Transportation 
engineering  was  enormously  increased  in 


its  scope,  and  the  new  profession  of  the 
railroad  engineer  was  brought  into  exist- 
ence.  Beads  and  canals,  harbors  and  docks 
were  built  with  unexampled  rapidity  and 
river  improvements  were  extensively  car- 
ried on.    At  this  time  the  increasing  use  of 
canals  gave  occasion  for  the  celebrated  re- 
mark of  Brindley,  the  great  canal  engineer 
of  England,  himself  an  untutored  genius, 
who,  when  asked  what  the  use  of  a  river 
was,    replied    "to    supply    canals    with 
water.''    At  the  same  time  the  economical 
production  of  wrought  iron  rendered  pos- 
sible the  construction  of  bridges  of  unex- 
ampled span. 

By  this  time  had  begun  one  of  the  great- 
est sociological  movements  which  charac- 
terizes the  present  time,  namely,  the  in- 
creasing congregation  of  people  in  cities. 
At  the  beginning  of  the  nineteenth  century 
only  3  per  cent,  of  the  population  of  the 
United  States  lived  in  cities,  while  at  the 
present  time  the  urban  population  is  over 
33  per  cent,  of  the  total.    This  phenome- 
non, during  the  last  half  of  the  century 
just  passed,  has  led  to  the  differentiation 
of  another  field  of  engineering,  namely, 
that  of  the  sanitary  engineer,  whose  spe- 
cific province  it  is  to  deal  with  the  prob- 
lems of  water  supply,  drainage,  the  di^ 
posal  of  refuse,  the  purification  of  water 
and  sewage,  the  sanitation  of  dwellin^B, 
and  the  various  other  problems  resulting 
from  this  congestion  of  population. 

Improvements,  also,  in  chemistry  and  in 
metallurgy,  have  given  rise  to  still  other 
distinct  branches  of  engineering,  namely, 
mining  engineering  and  metallurgy,  the 
scope  of  which  I  will  not  endeavor  here  to 
sketch. 

Again,  the  field  of  the  mechanical  engi- 
neer has  during  the  past  quarter  of  a  cen- 
tury become  subdivided,  owing  to  the  di»- 
coveries  in  electricity.  Steam  and  water 
are  no  longer  used  simply  to  propel  steam. 
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engines  or  water  wheels,  producing  power 
to  be  used  on  the  spot.  Steam  or  other 
engines,  and  water  wheels,  now  drive  elec- 
tric generatorsy  the  currents  from  which 
are  transmitted  long  distances,  sometimes 
as  great  as  200  or  even  300  miles,  by  means 
of  transmission  wires,  to  be  again  trans- 
formed by  electric  machinery  and  used  for 
the  production  of  light  or  for  other 
purposes.  The  telephone  and  the  tele- 
graph have  been  discovered,  electric  cars 
haye  replaced  the  horse  cars,  and  the  pas- 
senger traffic  of  our  steam  railroads  is  in 
some  cases  being  carried  on  by  electric 
locomotives.  Almost  everything  now-a- 
dajs  is  done  or  can  be  done  by  electricity, 
even  to  preparing  our  food  and  heating  our 
iouaes.  The  electrical  engineer,  with  a 
field  already  so  wide  that  it  is  divided  into 
q)6cialties,  is  a  product  of  tiie  last  twenty- 
five  years. 

Notwithstanding  all  these  differentia- 
tions, even  the  field  of  the  civil  engineer 
ieeps  on  increasing  in  scope.  Coasts  have 
to  be  protected  from  the  sea,  swamp  and 
marsh  lands  reclaimed,  lai^e  areas  irri- 
gated by  artijBcial  means,  requiring  the 
construction  of  great  dams,  the  storing  of 
immense  quantities  of  water  and  the  dis- 
tribution of  that  water  by  means  of  canals 
into  the  uplands.  Problems  of  urban 
transportation  present  themselves  and 
most  be  solved  by  the  construction  of 
subways  and  tunnels,  great  railroad  ter- 
minals have  to  be  provided,  and  skyscrapers 
constructed. 

Also,  the  development  of  electrical 
power,  and  the  increasing  scarcity  and 
waste  of  fuel,  has  increased  enormously 
the  importance  and  value  of  water  powers. 
The  question  of  the  discharge  of  rivers, 
the  means  of  increasing  it,  of  storing  it  so 
as  to  make  it  more  regular  from  month  to 
month,  thus  avoiding  the  damage  due  to 
floods,  and   increasing  the  power  during 


dry  seasons,  the  construction  of  dams  and 
of  the  various  works  incident  to  the  de- 
velopment of  water  powers,  all  these  to- 
gether with  other  problems  now  constitute 
a  separate  field,  that  of  the  hydraulic  engi- 
neer. Water,  at  once  the  most  valuable 
and  necessary  of  the  gifts  of  nature,  and 
at  the  same  time  an  enemy  to  be  dreaded 
and  feared,  must  be  controlled  and  gov- 
erned, so  that  communities  may  be  sup- 
plied adequately  with  this  necessity  of  life 
and  the  power  generated  by  the  rivers 
turned  to  the  service  of  man.  The  laws  of 
water  fiowing  in  conduits,  through  pipes 
and  in  open  channels,  must  be  studied  and 
experimented  upon,  and  the  science  of  the 
laws  of  water— hydraulics— is  steadily  in- 
creasing in  value  and  in  importance. 

But  the  field  of  the  engineer  is  not  yet 
exhausted.  The  increase  in  transportation 
by  sea,  the  use  of  steel  for  ships,  and  the 
ever-increasing  size  of  vessels,  led  to  the 
profession  of  the  naval  architect,  itself  a 
large  field,  dealing  with  the  applications 
of  steel  and  other  materials  to  the  construc- 
tion of  vessels,  and  the  proper  equipment 
of  these  vessels.  The  naval  architect  builds 
the  vessels,  the  marine  engineer  equips 
them  with  machinery  and  provides  them 
with  ventilating  and  other  apparatus  nec- 
essary to  fit  them  for  their  use. 

Finally,  investigations  in  the  various 
fields  of  applied  chemistry,  as  for  instance 
in  the  production  of  gas,  in  the  manufac- 
ture of  rubber,  soap,  glue  and  other  mater- 
ials too  numerous  to  mention,  have  led  in 
recent  years  to  the  formation  of  still 
another  branch  of  the  profession,  namely, 
that  of  the  chemical  engineer,  who  deals 
with  the  applications  of  chemistry  to  the 
useful  arts.  To  even  enumerate  the  appli- 
cation of  this  science  would  tax  your 
patience. 

It  will  be  evident  from  the  foregoing 
brief  review,  that  the  field  of  engineering 
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is  more  extensive  than  that  of  any  of  the 
three  so-called  learned  professions,  and 
that  the  different  branches  of  the  profes- 
sion differ  from  each  other  to  such  an  ex- 
tent as  in  some  cases  to  have  little  in  com- 
mon, except  a  knowledge  of  the  general 
principles  of  physics,  chemistry,  mechan- 
ics and  other  sciences.  The  profession  of 
the  physician,  it  is  true,  is  divided  into 
many  specialties,  but  while  the  throat 
specialist  deals  with  the  throat,  and  the 
stomach  specialist  with  the  stomach,  they 
are  all  dealing  with  the  human  body,  in 
which  all  the  parts  and  functions  are 
closely  interconnected';  but  even  within  the 
field  of  what  is  termed  civil  engineering, 
the  railroad  engineer  and  the  irrigation 
engineer,  or  the  railroad  engineer  and  the 
architectural  engineer,  have  little  in  com- 
mon. Assuredly  Tredgold  was  right  when 
he  said  that  the  bounds  of  the  profession 
are  unlimited. 

The  work  of  the  engineer  as  applied  to 
any  contemplated  project  consists  essen- 
tially of  four  parts:  first,  to  ascertain 
whether  anything  should  be  done,  and  if 
so,  what  should  be  done;  second,  to  design 
and  formulate  the  means  to  be  employed 
in  doing  it ;  third,  to  select  the  proper  ma- 
terials ;  and,  fourth,  to  carry  on  the  actual 
work  into  execution.  As  the  engineer's 
problem  is  to  adapt  the  materials,  the 
forces,  the  sources  of  power  in  nature  to 
the  use  and  convenience  of  man,  it  is  clear 
that  in  order  to  fulfil  his  calling  to  the 
highest  extent,  the  engineer  should  be  sci- 
entifically trained,  that  he  should  be 
familiar  with  the  fundamental  principles 
which  govern  natural  phenomena.  Differ- 
ent branches  of  science  are  required  in 
varying  degrees  in  the  different  branches 
of  the  profession,  but  every  engineer 
should  know,  and  know  thoroughly,  the 
fundamental  principles  of  chemistry,  phys- 
ics,   mathematics    and    mechanics.      The 


engineer  should  be  possessed  of  the  true 
scientific  spirit,  loving  the  study  of  science 
for  its  own  sake  as  well  as  for  its  applica- 
tions and  trained  to  seek  always  the  truth, 
the  whole  truth  and  nothing  but  the  truth. 
But  the  work  of  the  engineer  deals  not  with 
science  for  its  own  sake,  but  with  its  appli- 
cations to  the  practical  affairs  of  men. 
The  engineer  must,  therefore,  be  above  all 
a  practical  man.    He  must  not  be  a  pure 
theorist,  a  dreamer,  a  visionary.    He  must 
see  ijOL  his  mathematical  formula  a  mean- 
ing, and  not  a  simple  accumulation  of  let- 
ters.   The  engineer,  then,  must  not  only  be 
a  scientific  man  but  he  must  be  first  and 
foremost  a  practical  man.     And  on  the 
whole,  the  latter  is  more  important  than 
the  former,  although  it  is  in  the  proper 
combination  of  the  two  that  the  greatest 
excellence  will  result. 

The  engineer,  unlike  the  true  scientist  or 
mathematician,  does  not  work  in  his  lab- 
oratory or  his  study ;  his  work  is  with  the 
affairs  of  men.  Engineering  is  more  than 
half  business,  and  the  successful  engineer, 
therefore,  must  be  to  a  considerable  extent 
a  biisiness  ma/n  and  a  financier.  As  al- 
ready remarked,  the  most  important  prob- 
lem, and  the  first  he  has  to  solve,  is 
whether  anything  should  be  done  in  a 
given  case,  and  if  so,  what!  The  engineer 
must  not  build  a  fine  bridge  with  costly 
peculiarities,  difficult  to  execute,  for  the 
sake  of  leaving  a  monument  behind  him. 
He  must  continually  remember  that  engi- 
neering is  not  simply  adapting  the  forces 
of  nature  to  the  use  of  man,  but  that  it  is 
adapting  them  economically  and  properly. 
More  important  than  the  question  how  a 
bridge  shall  be  built  is  the  question 
whether  it  shall  be  built.  More  important 
than  the  question  how  a  railroad  shall  \h 
located  is  the  question  whether  it  shall  b< 
located  and  where  it  shall  be  located.  TIm 
decision  of  these  questions  requires  finan* 
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cial  and  biisiness  ability  of  a  high  order, 
combined*  with  a  clear  insight  into  the 
praetical  relations  of  things.  The  railroad 
engineer  must  study  the  manufacturing 
and  economic  conditions  affecting  a  coun- 
tiy  through  which  a  proposed  railroad  is 
to  pass;  he  must  consider  the  trafiSc  on  ex- 
isting roads  through  that  country,  the 
relative  importance  of  the  cities,  whether 
there  is  a  possibility  of  increasing  the 
agricultural  or  manufacturing  product, 
whether  the  road  should  ran  in  a  comparar 
tively  straight  line  between  two  large  towns 
or  whether  it  should  be  diverted  a  number 
of  miles  in  order  to  tap  a  smaller  town  or 
whether  that  smaller  town  should  be 
reached  by  a  branch  from  the  main  line; 
and  many  similar  questions.  It  is  clear 
that  Tredgold  's  definition  is  faulty  because 
it  does  not  emphasize  economy. 

It  is  also  evident  that  the  engineer 
should  have  the  large  view.  He  has  the 
opportunity  to  worse  than  waste  the  money 
of  his  employers.  The  engineer  who  con- 
centrates his  whole  attention  on  details  of 
construction  may  be  a  good  subordinate— 
and  even  good  subordinates  are  rare— but 
he  will  lack  the  essentials  of  the  highest 
success. 

Even  after  the  construction  of  works  is 
entered  upon,  the  duties  of  the  engineer 
wiU  lai^ely  relate  to  business.  He  draws 
np  the  contracts  for  the  work,  estimates 
each  month  how  much  has  been  completed, 
certifies  payments  to  the  contractor,  settles 
disputes,  and  in  general  attends  to  all  the 
business,  except  legal  matters,  connected 
with  the  carrying  out  of  the  enterprise. 
He  must  be  an  organizer,  and  must  know 
how  large  a  force  is  necessary  to  superin- 
tend the  work,  and  how  to  dispose  it  to  the 
best  advantage  and  with  the  greatest  econ- 
omy. It  is  evident,  also,  and  this  is  ex- 
tremely important,  that  the  engineer  must 
be  a  student  of  men— not  a  recluse,  but  a 


man  among  men ;  and  upon  his  social  qual- 
ities, upon  his  ability  to  get  on  tactfully 
with  other  men  and  his  power  of  impress- 
ing his  ideas  upon  others,  will  his  success 
largely  depend. 

One  of  the  most  important  functions  of 
the  engineer  is  to  be  able  to  determine  the 
proper  materials  to  use  in  his  work,  to 
know  how  to  obtain  them,  and  to  know  how 
to  assure  himself  that  he  has  obtained  them. 
This  function  includes  a  wide  range  of 
scientific  and  practical  knowledge.  He 
must  not  only  know  the  mechanical,  chem- 
ical and  physical  properties  of  materials, 
such  as  building  stones,  timber,  steel,  iron, 
cement,  paint,  asphalt,  etc.,  but  he  must 
know  what  particular  material  is  best 
adapted  to  the  particular  work  he  has  to 
do,  and  how  to  test  it  and  so  make  sure  that 
the  desired  qualities  are  obtained.  Prob- 
ably more  engineering  failures  have  been 
due  to  faults  of  material  than  to  any  other 
defect,  although  it  is  a  common  mistake  of 
students  to  suppose  that  the  work  of  the 
engineer  is  largely  the  designing  of  works 
by  the  use  of  mathematical  formulae. 

It  is  evident  from  the  foregoing  that  not 
only  is  the  profession  of  the  engineer  a 
wide  and  varied  one,  but  that  it  requires 
varied  qualifications,  and  demands  pre- 
eminently an  all-round  man.  It  must  not 
be  forgotten,  however,  that  without  the 
scientific  training,  or  at  least  the  scientific 
spirit,  the  engineer  will  not  attain  the  high- 
est success.  It  is  also  evident  that  the 
thoroughly  trained  and  capable  engineer 
will  find  many  opportunities  to  make  him- 
self useful  in  scientific  as  well  as  in  admin- 
istrative positions.  He  will  also  find  many 
opportunities  for  doing  general  public 
service  to  the  state  or  nation.  Different 
men  have  different  ideals  of  success,  but 
the  highest  ideal  is  the  one  which  most  in- 
volves the  idea  of  public  service.  We  have 
heard  a  great  deal  about  our  natural  re- 
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sources  and,  indeed,  we  in  this  land  have 
been  favored  in  an  exceptional  degree. 
We  have  already  done  much  toward  the 
development  of  these  resources.  Our  in- 
dustrial progress  in  the  last  one  hundred 
years  has  been  unexampled.  But  with 
this  great  development  has  gone  great 
waste  and  extravagance.  Our  natural  re- 
sources are  being  dissipated  at  a  rate 
which  will  cause  the  disappearance  of 
many  of  them  within  a  comparatively  few 
years  if  the  waste  is  not  checked.  To  elab- 
orate this  subject  would  require  a  long 
time,  but  you  may  not  be  aware  of  the  fact, 
to  cite  but  one  instance,  that  natural  gas  is 
to-day  being  wasted  in  this  country  to 
such  an  alarming  extent  that  the  waste 
would  be  sufficient  to  light  every  city  in 
the  United  States  having  a  population  of 
over  100,000.  The  engineer  is  the  man 
who  applies  the  resources  of  nature.  He 
must  be  the  man  who  also  conserves  those 
resources.  It  is  probably  safe  to  say  that 
upon  him,  more  than  upon  any  other  man, 
depend  the  continuance  and  increase  of 
our  prosperity. 

The  law,  medicine  and  theology  have  al- 
ways been  considered  as  the  lewmed  pro- 
fessions. They  are  the  vocations  for  which 
men  have  been  honored  on  account  of  their 
brains.  After  what  has  been  said  is  it  not 
clear  that  the  engineering  profession  can 
claim  this  distinction  to  fully  as  great  a  de- 
gree t  Assuredly,  such  would  seem  to  be 
the  case.  But  while  the  three  so-called 
learned  professions  have  been  recognized 
as  such  for  centuries,  the  profession  of 
engineering,  as  already  said,  is  the  product 
of  the  last  century  and  a  half.  For  this 
and  other  reasons,  it  has  not  been  recog- 
nized in  the  popular  mind  to  the  extent 
which  its  intrinsic  importance  and  the  ex- 
cellence of  its  work  justifies.  This  is,  of 
course,  perfectly  natural.  In  the  early 
days  of  engineering,  centuries  ago,  the  engi- 


neer was  usually  a  man  engaged  also  in  some 
other  vocation,  frequently  that  of  archi- 
tecture, but  sometimes  that  of  the  states- 
man, administrator,  mathematician,  lawyer, 
soldier  or  even  priest.  Archimedes  was  a 
mathematician,  but  he  also  built  canals  in 
Egypt  and  in  his  last  days  devoted  his 
scientific  knowledge  to  the  defence  of  his 
native  city  of  Syracuse  against  MarceUus. 
The  Emperor  Trajan  built  a  remarkable 
bridge  across  the  Danube;  and  Julius 
GsBsar  built  one  across  the  Rhine;  Leon- 
ardo da  Vinci  was  not  only  poet,  painter 
and  sculptor,  but  also  a  civil  and  military 
engineer;  and  during  the  middle  ages  the 
building  of  bridges  in  Europe  was  under- 
taken by  a  monastic  order  known  as  the 
Brothers  of  the  Bridge. 

I  maintain  that  the  preceding  discussion 
fully  establishes  the  fact  that  engineering 
is  a  profession,  that  the  engineer  in  the 
highest  sense  is  a  professional  man,  and 
further  that  he  should  be  a  scientist  at 
heart.  It  is  equally  clear,  however,  con- 
sidering the  relation  of  the  profession  to 
business  that  many  engineers  may  be 
purely  business  men,  practising  engineer- 
ing not  in  the  truly  professional  sense. 
This,  however,  is  also  true  of  the  law,  as 
many  examples  might  be  quoted  to  illus- 
trate. 

When  this  association  was  organized  in 
1848,  the  great  development  of  engineer- 
ing which  has  been  sketched  in  preceding 
pages  was  just  beginning,   but  had   not 
progressed  far.    There  were  few  engineer- 
ing schools  or  engineering  societies.      In 
this  connection  the  growth  of  engineering 
schools  and  of  engineering  societies  is  in- 
teresting.    The  oldest  engineering  society 
in  this  country  is  the  Boston  Society  of 
Civil  Engineers.     It  was  organized  July 
13,  1848,  and  incorporated  April  24,  1851. 
It  held  sessions  until  1856,   after  which 
there  was  a  gap  until  1874,  so  that  it  is 
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really  only  during  the  past  thirty-five 
years  that  the  modem  society  has  existed. 
The  American  Society  of  Civil  Engi- 
neers was  founded  in  1852  and  held  meet- 
ings until  1855,  when  there  was  a  gap  until 
reorganized  in  1867.  This  society  now 
numbers  4,847  members  in  all  grades. 

The  American  Institute  of  Mining  Engi- 
neers was  organized  in  1871,  the  American 
Society  of  Mechanical  Engineers  as  late  as 
1880  and  the  American  Institute  of  Elec- 
trical Engineers  in  1884. 

In  England,  the  first  society  of  engineers 
was  a  club  organized  in  1771  by  Smeaton 
and  a  few  others  who  met  at  a  tavern. 
Twenty  years  later  it  consisted  of  nearly 
twenty  members,  but  of  these  only  fifteen 
were  engineers.  A  personal  difficulty  broke 
up  the  club,  but  it  was  reorganized  a  year 
later  and  existed  as  late  as  1872. 

The  present  Institution  of  Civil  Engi- 
neers was  an  outgrowth  from  this  society 
and  was  established  January  18,  1818,  the 
renowned  Telford  being  the  first  president 
and  holding  that  office  from  1820  to  1834. 
Telford  built  roads  and  bridges,  canals, 
river  works^  docks  and  lighthouses,  drained 
fens  and  reclaimed  the  land  from  the  sea. 
The  railroad  era  was  just  beginning,  and 
also  that  of  the  water  supply,  gas  lighting 
and  drainage  of  cities.  In  the  time  of 
Telford  the  institution  never  numbered 
more  than  200  members,  but  between  1840 
and  1860  two  of  the  leading  English  rail- 
road engineers,  Robert  Stephenson  and  I. 
K  Brunei,  probably  each  had  a  corps  of 
trained  engineers  under  his  control  as 
large  as  the  whole  membership  of  the  in- 
stitution in  its  early  days.  The  institution 
now  has  a  total  membership  of  8,627  in  all 
grades.  This  institution  was  the  first  pro- 
fessional body  to  publish  discussions  of  its 
papers,  others,  like  the  Royal  Society,  pub- 
hahing  only  the  papers  themselves. 
At  the  time  of  the  declaration  of  inde- 


pendence there  were  only  two  professional 
schools  in  the  United  States— the  Medical 
College  in  Philadelphia  (afterwards  the 
Medical  School  of  the  University  of  Penn- 
sylvania) and  the  Medical  School  of  King's 
College  (afterward  Columbia  University). 
The  Harvard  Medical  School  was  estab- 
lished in  1782  by  the  appointment  of  Dr. 
John  Warren  as  professor  of  anatomy  and 
surgery.  During  the  last  century,  med- 
ical schools  sprang  up  with  great  rapidity, 
both  connected  with  universities  and  inde- 
pendent, many  of  them  with  very  low 
standards.  In  1870,  Harvard  was  the  first 
to  demand  a  new  and  much  higher  stand- 
ard, followed  only  a  few  years  ago  by 
further  raising  the  standard  by  requiring 
a  college  degree,  or  its  equivalent,  for  en- 
trance. 

The  first  law  school  in  America  was  not 
connected  with  any  college  and  was  estab- 
lished in  1784  at  Litchfield,  Conn.,  but  was 
discontinued  in  1833.  The  Harvard  Law 
School  was  established  in  1817,  being  the 
earliest  connected  with  a  university  and 
authorized  to  confer  degrees  in  law.  In 
1897  it  was  made  a  graduate  school  for 
which  a  college  degree  was  required  for  en- 
trance, or  a  degree  of  proficiency  suflScient 
for  entrance  into  the  senior  class  at  Har- 
vard. 

The  Tale  Law  School  was  established  in 
1824 ;  that  of  the  University  of  Virginia  in 
1825,  of  the  University  of  Cincinnati  in 
1833  and  of  Columbia  University  in  1858. 
In  1878,  there  were  fifty  law  schools  in  the 
United  States  with  a  total  of  3,012  stu- 
dents; in  1901  there  were  86  law  schools 
with  a  total  of  11,883  students. 

The  first  engineering  school  in  this  coun- 
try was  the  Rensselaer  Polytechnic  Insti- 
tute at  Troy,  which  was  organized  in  1824. 
The  Lawrence  Scientific  School  of  Har- 
vard and  the  Sheffield  Scientific  School 
of  Yale  were  organized  in  1847,  and  these 
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were  followed  during  the  next  twenty  years 
by  the  Massachusetts  Institute  of  Technol- 
ogy in  1865  and  other  institutions.  Since 
that  time,  the  number  of  schools  and  stu- 
dents has  greatly  increased,  as  shown  by 
the  following  statistics  relating  to  profes- 
sional schools  in  1905 : 


Schools  of 

Theological 

Law 

Medical 

Technology 

Schools 

Schools 

Schools 

Conferring 

only  B.S. 

Degrees 

Number  of  in- 

stitutions... 

156 

96 

148 

44 

Teachers 

1,094 

1,190 

5,465 

1,865 

Students 

7,680 

14,714 

25,835 

16,110 

The  engineering  societies  do  not  in  any 
case  require  a  technical  training  as  a  prep- 
aration for  membership.  The  American 
Society  of  Civil  Engineers  requires  for  full 
membership  that  the  candidate  shall  be  at 
least  thirty  years  of  age,  shall  have  been  in 
the  practise  of  his  profession  for  ten  years 
and  shall  have  had  responsible  charge  of 
work  for  at  least  five  years.  Graduation 
from  a  technical  school  is  considered  equiv- 
alent to  two  years  of  practical  work. 

A  good  illustration  of  the  development 
of  the  engineering  profession  is  found  in 
the  history  of  the  noted  French  corps  of 
government  engineers  known  as  the  Corps 
des  Fonts  et  Chausse^s.  It  was  in  the  time 
of  Charles  V.  that  professional  engineers 
were  first  employed  by  the  king  to  super- 
vise public  works,  particularly  roads, 
which  were  known  as  the  king's  highways. 
The  corps  experienced  many  vicissitudes, 
some  rulers  appreciating  their  work  while 
others  did  not.  In  the  time  of  Louis  XIV., 
the  engineers  were  pushed  into  the  back- 
ground, the  king  reserving  his  favor  for 
the  court  architects.  The  architect.  Man- 
sard, was  entrusted  with  the  building  of  a 
bridge  across  the  Allier  at  Moulins,  but  he 
was  unacquainted  with  the  principles  of 
hydraulics  and  could  not  calculate  the  vol- 


ume and  force  of  the  water,  and  did  not 
know  how  to  protect  his  bridge  against 
floods,  so  that  it  collapsed  a   few  years 
later.    This  disaster  was  favorable  to  the 
engineers,  who  pointed  out  that  while  it 
was  the  duty  of  architects  to  build  fine  pal- 
aces, engineers  should  be  entrusted  with 
the  construction   of  public  works  where 
convenience  and  stability  were  of  more  im- 
portance than  elegance.     The  Corps  des 
Fonts   et    Chausse&s    was    definitely    and 
permanently  organized  between  1712  and 
1716;   and   under  Louis   XV.   the   noted 
Ecole  des  Fonts  et  Chausse^s  was  consti- 
tuted by  royal  decree  dated  February  14, 
1747.    It  was  placed  under  the  direction  of 
the  engineer  Ferronet,  who  besides  other 
great  works  had  built  the  beautiful  Pont 
de  la  Concorde  at  Faris.    At  the  beginning 
of  the  French  Revolution,  it  was  proposed 
to  abolish  the  corps,  but  this  move  was 
defeated  by  Mirabeau,  and,   instead,   the 
corps  was  reorganized  by  several  decrees. 
The  corps  is  now  under  the  department  of 
public  works.    Five  sixths  of  its  engineers 
come    from    the    Ecole    des    Fonts     et 
Chaussees,  while  one  sixth  come  from  fore- 
men, who,  after  ten  years'  experience,  are 
entitled  to  enter  a  competitive  examinar 
tion  and  if  successful  may  be  appointed 
engineers. 

Ferronet  remained  director  of  the  school 
for  forty-seven  years  after  it  was  founded 
in  1747.    He  died  February  27,  1794.    The 
following  year  the  Ecole  Folytechnique  was 
founded,  giving  a  general  scientific  train- 
ing preparatory  to  the  engineering  school. 
The  course  in  the  engineering  school  ex- 
tends over  three  years,  offering  free  tuition 
in  all  courses,  and  state  pupils  are  chosen 
exclusively  from  those  leaving  the  £cole 
Folytechnique  and  receive  a  salary  of  $360 
a  year  plus  $10  .monthly  during  their  stay 
in  Faris.     During  each  vacation  they  are 
required    to    spend   three    and    one    half 
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months  in  practical  work  under  the  super- 
vision of  one  of  the  engineers  of  the  corps. 

From  these  statements  it  is  evident  that 
engineering  schools  are  of  later  growth 
than  those  in  the  other  learned  professions, 
which  in  Europe  have  been  established  for 
centuries,  and  in  this  country  long  ante- 
dated the  technical  schools.  It  is  also  clear 
that  engineering  societies  are  mostly  of 
more  recent  origin  than  this  association, 
and  that  they  do  not  insist  upon  a  tech- 
nical or  scientific  education  as  a  qualifica- 
tion for  membership. 

It  is  clear  from  what  has  been  recited 
that  with  the  great  development  of  applied 
science,  or  engineering,  has  gone  a  corre- 
sponding development  of  engineering  socie- 
ties. Each  separate  branch  of  engineering 
is  represented  by  a  national  society,  and 
there  are  numerous  smaller  local  societies. 
While  in  the  old  days  the  American  Asso- 
eiation  for  the  Advancement  of  Science 
may  have  had  attractions  for  engineers, 
and  may  have  given  them  opportunities 
for  scientific  discussion  of  papers  not  other- 
wise to  be  obtained,  even  this  is  question- 
able, and  it  certainly  is  not  now  the  case. 
It  is  safe  to  say  that  important  engineering 
papers  will  not  be  presented  to  this  society, 
or  if  so  presented,  will  fail  to  be  of  their 
due  influence.  Section  D,  however,  or  what 
has  corresponded  to  it,  does  not  appear  to 
have  ever  been  of  great  importance  in  the 
American  Association  for  the  Advancement 
of  Science.  I  have  examined  the  records 
of  the  association  from  the  beginning  and 
it  appears  that  few,  if  any,  engineering 
papers  of  importance  have  been  presented 
to  it,  except  by  title  or  on  abstract,  and 
that  these  have  often  been  presented  in  full 
before  professional  engineering  societies,  or 
in  the  engineering  papers.  A  majority  of 
the  papers  before  this  section  have  been 
presented  by  a  very  small  group  of  men, 
including  professors  in  a  few  engineering 


schools  and  some  men  holding  goverrmient 
positions.  For  many  years  no  papers  have 
been  printed  in  full  except  the  vice-presi- 
dential addresses,  and  in  many  instances 
the  other  papers  have  all  been  printed  by 
title  only.  Even  in  the  early  days,  or  up 
to  1880,  there  were  many  years  in  which 
but  one  paper  on  applied  science  was  pre- 
sented, and  there  were  nine  years  in  which 
no  such  paper  was  presented.  Section  D 
was  first  constituted  in  1882,  although  pre- 
vious to  this  d3,te  the  section  of  mechanical 
science  had  been  recognized  as  a  branch  of 
the  section  on  mathematics  and  physics. 
About  this  time  Professors  Trowbridge, 
Thurston  and  others  began  to  take  some 
active  interest  in  the  society,  and  their 
names  with  those  of  Burkitt  Webb,  Wood, 
Denton  and  some  others  are  frequently 
seen  in  the  list  of  authors,  although  none 
of  their  papers  are  printed  in  full  in  the 
proceedings.  In  five  years  since  1882  there 
have  been  no  vice-presidential  addresses; 
in  the  majority  of  the  cases  such  addresses, 
like  the  present  one,  have  not  been  upon 
engineering  or  even  scientific  topics,  but 
have  been  distinctly  general  or  educational 
in  character.  The  attendance  at  the  meet- 
ings of  the  section  has,  from  what  informa- 
tion I  have  been  able  to  gather,  been  small, 
and  the  future  of  the  section  has  long  been 
a  matter  of  doubt.  Professor  Storm  Bull, 
in  his  annual  address  in  1899,  expresses 
his  regret  at  the  somewhat  prevailing  feel- 
ing that  the  extinction  of  the  section  is 
imminent. 

What,  then,  is  the  function  of  Section  D 
as  related  to  the  profession  of  engineering  t 
Has  it  a  useful  purpose  to  subserve? 

As  a  comparatively  new  member  of  the 
association,  I  venture  an  opinion  on  this 
subject  with  diffidence,  yet  as  an  engineer 
of  some  years  of  experience,  and  with  a 
somewhat  close  knowledge  of  a  number  of 
strictly  professional  societies,   possibly  it 
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may  be  proper  for  me  to  do  so.  In  the 
first  place,  I  confess  that  when  I  joined  the 
society  I  did  so  not  becanse  of  its  relations 
to  engineering,  but  because  of  my  interest 
in  some  branches  of  science ;  not  primarily 
in  order  to  meet  engineers  or  to  hear  engi- 
neering papers,  for  these  ends  can  much 
better  be  obtained  in  connection  with  the 
professional  societies,  but  to  have  the  op- 
portunity to  meet  men  interested  like  myself 
in  the  various  branches  of  pure  science. 
I  believe  that  the  membership  of  this  sec- 
tion will  in  the  future,  as  in  the  past,  con- 
sist largely  of  teachers  of  engineering  who 
like  myself  recognize  that  the  profession 
of  engineering  is  founded  upon  the  prin- 
ciples of  science,  and  who  desire  to  keep 
alive  their  interest  in  and  contact  with 
those  scientific  branches ;  and  that  the  sec- 
tion can  never  become  an  effective  means 
for  the  discussion  of  technical  engineering 
subjects.  From  this  point  of  view,  then,  I 
believe  that  the  main  benefit  of  this  section, 
which  I  hope  will  continue,  will  arise  in 
two  ways :  In  the  first  place,  it  will  be  bene- 
ficial if  its  main  activities  are  directed  not 
toward  technical  engineering  subjects,  but 
toward  subjects  which  are  more  scientific 
than  technical.  For  instance,  the  subject 
of  geodesy  has  not  yet  been  made  the  basis 
of  a  national  engineering  society  in  this 
country,  and,  indeed,  that  subject  is  prob- 
ably quite  as  much  allied  to  the  science  of 
physics  as  it  is  to  engineering.  Such  a 
subject  might  well  be  made  a  specialty  of 
this  section,  for  it  is  rarely  that  we  find  a 
discussion  of  geodetic  subjects  before  any 
of  the  engineering  societies. 

Again,  the  subject  of  aeronautics,  which 
I  am  pleased  to  see  has  been  made  an  im- 
portant feature  of  the  present  meeting  of 
this  section,  seems  a  peculiarly  appropriate 
field.  It  is  perhaps  a  fair  statement  that 
this  subject  is  as  yet  more  a  scientific  and 
experimental  one  than  an  engineering  one ; 


at  all  events,  it  has  not  yet  been  taken  up 
to  any  considerable  extent  by  the  engineer- 
ing societies.  Subjects,  then,  more  purely 
of  a  scientific  character  and  yet  of  such 
concrete  nature  that  they  are  capable  of 
practical  utilization,  or  may  form  the  basis 
of  engineering  applications,  may  well  be 
emphasized  in  the  meetings  of  this  section* 

We  must  remember  that  for  the  engineer, 
science  will  in  most  cases  simply  afford  him 
a  basis  for  his  judgment  rather  than  give 
absolute  results.  You  have  discussed  this 
morning  questions  regarding  the  wind  and 
the  variation  of  its  velocity  and  pressure 
with  the  height;  but  no  matter  how  many 
observations  you  may  make,  or  how  many 
theories  you  may  formulate,  the  engineer 
will  still  have  to  depend  upon  his  judgment 
in  providing  for  the  wind  pressure  upon  a 
modern  skyscraper  or  Eiffel  Tower. 

In  the  third  place,  if  I  am  right  in  con- 
sidering that  the  members  of  this  section, 
like  myself,  have  their  principal  interest  in 
the  society  because  of  their  interest  in  cer- 
tain branches  of  pure  science,  it  would  seem 
that  the  section  might  be  of  benefit  if  it 
could  hold  joint  meetings  frequently  with 
other  sections,  and  instead  of  attempting 
to  present  a  long  array  of  papers,  should 
content  itself  with  a  very  few  having  dis- 
tinct relation  to  some  particular  topic 

signed  to  the  meeting.  Certainly  no 
sion  has  been  more  interesting  or,  in  my 
opinion,  more  profitable,  than  the  joint 
meeting  in  Chicago,  two  years  ago,  with 
the  mathematical  section.  Engineers,  and 
particularly  teachers  of  engineering,  have, 
or  should  have,  much  in  common  with 
teachers  of  mathematics,  chemistry  and 
physics,  and  even  with  those  in  still  more 
distantly  related  sections.  And  men  in 
those  other  sections  have,  or  should  have, 
not  less  to  gain  from  intercourse  with  ns. 
My  plea,  then,  is  that  the  main  benefit  of 
Section  D  is  not  to  be  derived  from   its 
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setivity  as  an  association  of  engineers,  that 
is^  as  a  strictly  or  even  quasi  professional 
organization,  but  from  its  relations  with 
the  other  sections,  and  that  its  own  activi- 
ties might  well  be  somewhat  curtailed  if 
more  intimate  relations  could  be  initiated 
and  stimulated  with  those  other  sections; 
and  that  it  should  endeavor  to  present  to 
its  members  not  technical  engineering  sub- 
jeets,   but    rather    scientific    subjects    in 
branches  seldom  discussed  in  the  technical 
engineering  societies.     Let  us  remember, 
then,  that  engineering  is  a  profession,  but 
that  it  is  founded  upon  science;  that  the 
engineer  should  be  at  heart  a  true  scientist, 
and  thoroughly  imbued  with  the  scientific 
spirit     Further,   that  this  association   is 
not  a  professional  society,  but  a  scientific 
one,  and  that  we  come  here  rather  as  scien- 
tists than  as  engineers;  that  through  our 
meetings  and  our  contact  with  scientists  in 
all  branches,  we  may  go  forth  to  our  daily 
practical   and  business  work   more   thor- 
onghly  imbued  than  ever  with  a  sense  of 
the  importance  of  our  profession,  and  bet- 
ter able  to  apply  economically  the  ma- 
terials, forces  and  laws  of  nature  in  the 
service  of  man. 

Geoeqb  F.  Swain 

Hastakd  Uiytvebsitt 


TEE     CHEMICAL     REGULATION     OF     THE 

PROCESSES  OF  THE  BODY  BY  MEANS 

OF  ACTIVATORS,   KINASES   AND 

HORMONES  * 

At  the  time  of  Sir  Charles  Bell  physiol- 
c^tB  were  beginning  to  realize  the  great 
importance  of  the  nervous  system  as  a 
mechanism  for  regulating  and  coordinating 
flie  varied  activities  of  the  body.  To  use 
his  own  expression,  '*The  knowledge  of 
what  is  termed  the  economy  of  an  animal 

<  Address  of  the  vice-president  and  chairman  of 
Section  K — ^Physiology  and  Experimental  Medi- 
cine. American  Association  for  the  Advancement 
of  Sdenee,  Boston,  December  28,  1909. 


body  is  to  be  acquired  only  by  an  intimate 
acquaintance  with  the  distribution  and  uses 
of  the  nerves."  Since  his  time  experi- 
mental investigations  in  physiology  and 
clinical  studies  upon  man  have  combined 
to  accumulate  a  large  fund  of  information 
in  regard  to  the  regulations  and  correla- 
tions eflfected  through  nervous  reflexes.  No 
one  can  doubt  that  very  much  remains  to 
be  accomplished  along  these  same  lines,  but 
in  recent  years  we  have  come  to  understand 
that  the  complex  of  activities  in  the  animal 
body  is  united  into  a  functional  harmony, 
not  only  through  a  reflex  control  exerted 
by  the  nervous  system,  but  also  by  means 
of  a  chemical  regulation  effected  through 
the  blood  or  other  liquids  of  the  organism. 
The  first  serious  realization  of  the  impor- 
tance of  this  second  method  of  regulation 
came  with  the  development  of  our  knowl- 
edge of  the  internal  secretions  during  the 
last  decade  of  the  nineteenth  century.  The 
somewhat  meager  information  possessed  af 
that  time  in  regard  to  these  secretions  de- 
veloped in  the  fertile  imagination  of 
Brown-S6quard  to  a  great  generalization, 
according  to  which  every  tissue  of  the  body 
in  the  course  of  its  normal  metabolism  fur- 
nishes material  to  the  blood  that  is  of  im- 
portance in  regulating  the  activities  of 
other  tissues.  This  idea  found  a  general 
support  in  the  facts  brought  to  light  in 
relation  to  the  physiological  activities  of 
the  so-called  ductless  glands,  and  subse- 
quently in  the  series  of  remarkable  dis- 
coveries which  we  owe  to  the  new  science 
of  immunology.  In  recent  years  it  has 
been  restated  in  attractive  form  by  Schief- 
ferdecker  in  his  theory  of  the  symbiotic 
relationship  of  the  tissues  of  the  body. 
According  to  this  author  we  may  conceive 
that  among  the  tissues  of  a  single  organism 
the  principle  of  a  struggle  for  existence, 
which  is  so  important  as  regards  the  rela- 
tions of  one  organism  to  another,  is  re- 
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placed  for  the  most  part  by  a  kind  of  sym- 
biosis, such  that  the  products  of  metabolism 
in  one  tissue  serve  as  a  stimulus  to  the 
activities  of  other  tissues.     If  a  muscle  is 
stimulated  to  greater  growth  by  an  excess 
of  functional  activity  the  substances  given 
off  to  the  blood  during  its  metabolism  act 
favorably  upon  the  growth  of  other  muscles 
which  are  not  directly  concerned  in  the  in- 
creased work,  or  upon  the  connective  tissue 
surrounding  and  permeating  the  muscular 
mass;  and  conversely,  the  development  of 
connective  tissue  from  any  cause  aids  di- 
rectly by  its  secretions  or  excretions  in  the 
growth  of  the  muscle.     There  is  thus  es- 
tablished a  circulus  bemgnus  by  means  of 
which  each  tissue  profits  from  the  func- 
tional activity  of  its  fellow  tissues.     From 
many  sides  and  in  many  ways  facts  have 
been  accumulating  which  tend  to  impress 
the  general  truth  that  the  co-activity  of  the 
organs    and    tissues    may    be    controlled 
through   chemical   changes  in  the   liquid 
media  of  the  body,  as  well  bs  through  nerve 
impulses,  but  in  physiology  at  least  we  owe 
the  definite  formulation  of  this  point  of 
view  to  BaylisB  and  Starling.     Through 
their  investigations  upon  secretin  they  ob- 
tained  an   explicit  example   of  how  one 
organ  controls  the  activity  of  another  organ 
by  means  of  a  specific  chemical  substance 
given  off  to  the  blood.     Other  facts  known 
in  physiology  in  regard  to  the  internal 
secretions  were   easily  brought  into   line 
with  this  definite  instance  furnished  by  the 
secretin,  and  Starling's  convenient  term  of 
** hormone,"  as  a  general  designation  for 
such  substances,  has  served  to  give  a  wide 
currency  to  the  conception.     The  word  and 
the  generalization  implied  by  it  have  been 
adopted  by  investigators  in  many  fields  of 
biological  research  to  explain  phenomena 
of  correlation  which  heretofore  it  has  been 
impossible    to    bring    under    the    general 
rubric    of    nervous    refiexes;    phenomena 


which  in  fact  it  has  been  difficult  to  express 
clearly  in  any  precise  way  such  as  might 
serve  to  stimulate  direct  experimental  in- 
vestigation.    An   interesting   example  of 
this  application  of  the  term  and  the  idea 
contained  in  it  is  found  in  the  theory  ad- 
vanced  by    Cunningham   to    explain   the 
development  and  inheritance  of  secondary 
sexual  characteristics.     This  author  con- 
structs a  system  of  hypothetical  hormones 
which,  if  present,  would  account  not  only 
for    the    development   of    the    secondary 
sexual  characters,  as  the  result  of  the  ac- 
tion of  specific  hormones  furnished  by  the 
reproductive  cells,  but  would  also  make 
conceivable  a  method  by  which  these  secon- 
dary  characters,   like   other  somatogenic 
characters,  might  affect  the  germ  cells  in 
turn  in  such  a  definite  way  as  to  be  trans- 
mitted to  the  following  generations.    It  is 
not  my  purpose  to  criticize  this  or  similar 
theories.    They  will  doubtless  serve  a  good 
purpose  in  stimulating  and  directing  in- 
vestigations.   It  does,  however,  seem  prob- 
able that  the  term  hormone,  like  some  of 
the    useful    terminology   of   immunology, 
will  be  overworked,  and  that  investigators 
may  deceive  themselves  as  well  as  others 
when  they  conclude  that  any  given  rela- 
tionship is  an  example  of  hormone  regula- 
tion.   It  has  occurred  to  me  that  it  may  be 
useful  in  connection  with  this  symposium 
upon  the  internal  secretions  to  review  very 
briefiy  the  state  of  our  knowledge  in  re- 
gard to  the  hormones,  with  the  purpose  of 
discussing  somewhat  the  probable  nature 
of  their  action  and  the  extent  of  their  dis- 
tribution. 

In  treating  this  subject  one  must  con- 
sider also  the  more  or  less  nearly  related 
instances  of  combined  activity  of  a  chem« 
ical  sort  which  are  expressed  by  such  terms 
as  chemical  activators,  kinases  and  co-f er« 
ments.  These  terms  like  that  of  hormone 
are  relatively  new,  they  have  been  brouglit 


JA5UABT  21,   1910] 


SCIENCE 


95 


into  existence  by  investigators  to  explain 
or  to  express  special  reactions  connected 
with  metabolism  and  particularly  with  the 
action  of  ferments.    Their  precise  meaning 
must  be  determined  by  further  knowledge 
of  the  facts  they  are  intended  to  describe, 
bat  something  may  be  gained  by  attempt- 
ing to  define  them  as  they  are  used  in 
physiology  at  present.     The  word  activa- 
tor has  reference  to  the  fact  long  known 
that  the  ferments,  or  some  of  them  at  least, 
are  secreted  in  an  inactive  form,  a  profer- 
ment, which  is  activated  or  converted  to  an 
active   form    by    a    reaction    with    some 
definite  substance  produced  elsewhere  in 
the  body.  Pepsin,  for  example,  is  secreted  as 
pepsinogen  and  is  activated  to  pepsin  by  the 
hydrochloric  acid  formed  by  other  gland 
eells.    Calcium  salts  are  necessary  for  the 
activation  of  the  prothrombin,  and  entero- 
kinase  or  calcium  plays  a  similar  role  with 
reference  to  the  trypsinogen.    It  is  to  be 
noted  that  reactions  of  this  kind  are  not 
confined  to  the  ferments.    The  typical  hor- 
mone, secretin,  exists  in  the  form  of  an 
insoluble  prosecretin  which  may  be  acti- 
vated by  acids,  and,  according  to  Dele- 
zenne,  calcium  takes  an  essential  part  in 
the  activation  of  enterokinase,  in  somewhat 
the  same  way  as  occurs  with  thrombin. 
The  nature  of  these  activating  reactions  is 
not  known.     The  view  has  been  proposed 
that  the  inorganic  constituents  involved, 
tiie  hydrochloric  acid  and  the  calcium  for 
example,  act  as  catalyzers  which  accelerate 
a  reaction  that  would  occur  without  their 
assistanoe.    There  is,  however,  no  evidence 
to  show  that  thrombin  is  formed  in  any 
amount  in  the  absence  of  calcium  salts, 
nor  that  pepsinogen  yields  pepsin  without 
the  presence   of   acids.    As   Bayliss   has 
pointed  out,  these  reactions  belong  to  the 
irreversible  group,  and  it  is  possible  that 
the  activator  or  one  of  its  constituents  is 
represented    in    the   composition    of    the 


active  substance  that  is  formed.  However 
that  may  be,  it  is  to  be  noted  that  the 
process  of  activation  is  an  instance  of. 
chemical  coordination.  The  pepsin  formed 
in  one  kind  of  gland  cell  is  activated  by 
the  acid  produced  in  a  different  variety  of 
cell.  The  hydrochloric  acid  produced  in 
the  stomach  is  carried  into  the  intestine 
with  the  flow  of  chyme  and  there  activates 
the  prosecretin  of  the  intestinal  epithelium 
either  directly  or  indirectly.  One  tissue, 
in  other  words,  through  its  products  of 
metabolism  aids  another  tissue  in  the  per- 
formance of  its  functional  duties. 

The  term  kinase  is  used  at  present  in 
animal  physiology  in  connection  with  two 
reactions  only.  In  both  cases  it  refers  to 
an  activating  process  similar  to  those  just 
considered,  except  that  the  activator  is  a 
colloidal  substance  of  unknown  composi- 
tion. The  pancreatic  juice  poured  into  the 
duodenum  contains  its  proteolytic  enzyme 
in  the  form  of  a  trypsinogen  which  is 
activated  immediately  to  trypsin  by  con- 
tact with  the  duodenal  epithelium  or  with 
the  secretion  furnished  by  this  epithelium. 
The  activating  substance  is  designated  as 
enterokinase.  It  is  present  normally  in  the 
intestinal  juice  formed  in  this  part  of  the 
alimentary  canal,  or  it  may  be  obtained  in 
extracts  of  the  mucous  membrane  of  the 
duodenum  or  jejunum.  According  to 
Pawlow,  however,  the  intestinal  secretion 
obtained  by  direct  mechanical  stimulation 
of  the  epithelium  is  lacking  in  entero. 
kinase.  This  latter  substance  is  produced 
in  fact  only  under  the  influence  of  some 
constituent  of  the  pancreatic  juice,  possi- 
bly the  trypsinogen  itself.  In  other  words 
it  would  seem  that  the  enterokinase  must 
itself  be  activated  before  it  can  fulfill  its 
functions  as  an  activator  of  the  trypsino- 
gen. The  chain  of  inter-related  processes 
occurring  at  this  point  in  the  act  of  diges- 
tion becomes  somewhat  intricate,   as  fol- 
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lows:  Hydrochloric  acid  formed  in  the 
stomach  and  brought  into  the  intestine 
with  the  chyme  stimulates  the  epithelial 
cells  of  the  intestine  to  form  secretin  and 
to  pass  it  into  the  blood.  The  secretin 
conveyed  by  the  blood  to  the  pancreas 
stimulates  this  organ  to  secrete  pancreatic 
juice.  The  pancreatic  juice  is  carried  to 
the  duodenum  and  stimulates  the  epithelial 
cells  to  form  enterokinase  which  then  acti- 
vates the  trypsinogen  to  trypsin.  Assum- 
ing that  all  of  these  steps  are  verified  by 
future  work,  we  have  in  this  series  of 
events  an  excellent  example  of  chemical 
coordination,  that  is  to  say,  of  coordina- 
tion effected  by  chemical  stimuli  conveyed 
from  one  organ  to  another  through  the 
liquids  of  the  body.  It  may  be  noted  in 
passing  that  the  epithelial  cells  of  the  duo- 
denum under  the  influence  of  acids  or 
soaps  form  an  internal  secretion,  the  secre- 
tin, while  under  the  influence  of  the  pan- 
creatic juice  they  produce  an  external 
secretion,  the  enterokinase.  It  is  of  course 
possible  that  these  two  different  functions 
are  subserved  by  separate  cells,  but  so  far 
as  our  evidence  goes  at  present  we  must 
infer  rather  that  one  and  the  same  epithe- 
lial cell  gives  either  an  internal  or  an  ex- 
ternal secretion  according  to  the  nature  of 
the  chemical  stimulus  acting  upon  it. 
While  there  can  be  no  doubt  at  all  of  the 
existence  of  enterokinase  and  of  its  won- 
derful effect  in  activating  almost  injsrtan- 
taneously  the  trypsinogen  of  the  pancre- 
atic juice,  much  uncertainty  prevails  as  to 
its  nature  and  its  mode  of  action.  Pawlow 
thought  that  it  belongs  to  the  group  of 
enzymes  and  this  view  has  been  supported 
in  an  almost  convincing  way  by  the  ex- 
periments of  Bayliss  and  Starling.  In 
accordance  with  this  view  it  is  found  that 
the  substance  exhibits  a  certain  degree  of 
thermolability,  being  destroyed  at  a  tem- 
perature of  67  to  70**  C,  although  in  this 


respect  it  is  less  sensitive  than  most  of  the 
well-known   enzymes.    From   this   stand- 
point the  action  of  the  enterokinase  upon 
the  trypsinogen  would  come  under  the  gen- 
eral head  of  catalytic  reactions^  but  here 
again  it  is  to  be  observed  that  its  action 
differs  from  that  of  the  other  enzymes  in 
the  great  rapidity  with  which  it  is  com- 
pleted, a  rapidity  quite  comparable  to  that 
of  ordinary  chemical  reactions.    Other  ob- 
servers (Dastre  and  Stassano,  Hamburger 
and  Hekma,   Cohnheim)   have  contended 
that  the  enterokina^  unites  permanently 
and  quantitatively  with  the  trypsinogen, 
after  the  manner  of  an  amboceptor  and 
complement,  to  form  a  new  and  active 
compound,  the  trypsin,  and  the  whole  re- 
action has  been  still  further  complicated 
by   the   discovery    (Delezenne)    that   the 
trypsinogen  may  be  activated  by  calcium 
salts  without  the  presence  of  enterokinase. 
The  action  of  the  calcium  requires  some 
time  for  its  development  but  when  it  oc- 
curs it  takes  place  not  gradually  but  ab- 
ruptly, just  as  in  the  case  of  the  activation 
produced  by  enterokinase.     The  further 
fact  stated  by  Delezenne  that  the  entero- 
kinase itself  needs  the  presence  of  calcium 
salts  before  it  acquires  the  property  of 
affecting  trypsinogen  suggests  naturally 
the  thought  that  the  action  of  the  entero- 
kinase may  be  at  bottom  another  case  of 
calcium  activation.    Pozerski  states  that  in 
the  inactive  pancreatic  juice  obtained  by 
injections  of  secretin  calcium  is  not  pres- 
ent; whereas  in  the  active  juice  foUovmig 
upon  the  use  of  pilocarpin,  calcium  is  con- 
tained, and  the  digestive  action  of  the  juice 
runs  parallel  with  the  content  in  calciuiii. 
But  whether  the  enterokinase  acts   as   9 
ferment,  or  an  amboceptor,  or  a  calcinu 
carrier  it  constitutes  a  special  type    oi 
organic  activator  and  this  fact  suggests  tlu 
possibility  that  other  processes  in  the  'bodj 
may  be  controlled  by  similar  compoands 
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At  present  only  one  other  organic  activator 
of  this  kind  haa  been  described,  namely, 
tbe  thrombokinase  of  blood  coagulation. 
This  hypothetical  snbstance  is  given  great 
importance  in  the  theory  of  coagulation 
proposed  by  Morawitz.    According  to  this 
theory   the   blood    corpuscles   under    ab- 
normal  environment   yield    an    unknown 
sabstance  of  colloidal  nature  which  to- 
gether with  calcium  is  necessary  for  the 
complete  activation  of  thrombin,  and  there- 
fore for  the  clotting  of  blood.    A  similar 
kinase  is  furnished  by  the  tissues  in  gen- 
eral, so  that  blood  escaping  from  a  vessel 
and  coming  in  contact  with  the  surround- 
ing tisenies  obtains  from  them  a  kinase 
which  accelerates  the  process  of  clotting. 
The  evidence  for  the   existence   of   this 
kinase  is  far  less  satisfactory  than  in  the 
ease  of  the  enterokinase,  indeed  one  may 
haye  serious  doubts  whether  the  facts  at 
pieseat  warrant  the  assumption  that  a 
specific  organic  kinase  must  cooperate  with 
the  calcium  in  activating  the  thrombin,  but 
if  the  idea  is  demonstrated  to  be  correct  it 
will  furnish  another  very  interesting  ex- 
ample of  the  way  in  which  chemical  coordi- 
nation may  be  employed  in  the  body.    In 
this  case  the  blood  may  be  supposed  to 
stimulate  the  tissue  cells  to  form  a  sub- 
stance not  directly  of  importance  to  their 
own  activity,  but  which  initiates  the  coagu^ 
lation  of  the  blood,  stops  the  hemorrhage 
and  thus  saves  the  organism  from  destruc- 
tion.   The  series  of  events  is  quite  parallel 
to  that  described  for  the  pancreatic  juice 
and  tbe  enterokinase. 

In  addition  to  the  activators  of  the  inor- 
ganic and  the  colloidal  type  there  is  per- 
haps a  third  kind  of  activation  exemplified 
in  the  substances  known  as  coenzymes  or 
coferments.  This  term  may  be  used  to 
define  that  kind  of  cooperative  activity 
between  an  enzyme  and  some  other  non- 
eoQoidal  substance  which  we  see  illustrated 


in  the  influence  of  the  bile  salts  upon  pan- 
creatic lipase.  The  process  differs  from 
activation  of  a  proferment  to  a  ferment 
only  in  that  the  combination  of  the  enzyme 
with  its  activator  is  dissociable  instead  of 
being  permanent.  By  dialysis  or  otherwise 
the  coenzyme  can  be  separated  from  the 
enzyme  and  the  action  of  the  two  may  be 
tested  separately  or  in  combination.  Per- 
haps this  species  of  activation  may  be  more 
common  in  the  animal  body  then  we  have 
supposed.  Bierry  and  Giaja  have  shown 
that  the  amylase  of  pancreatic  juice  loses 
its  diastatic  action  entirely  when  dialyzed 
and  this  power  or  property  is  restored! 
upon  the  addition  of  sodium  chloride.  It 
would  seem  from  their  experiments  that 
the  amylase  is  active  only  when  combined 
with  an  acid  ion,  such  as  CI  or  Br  and  tbe* 
transition  from  one  form  to  the  other,  from 
the  active  to  the  inactive  or  the  reverse  is^ 
easily  accomplished.  No  one  can  doubt 
that  all  these  forms  of  chemical  activation* 
are  allied  in  a  general  way  to  the  more- 
interesting  and  obvious  mode  of  chemical' 
coordination  illustrated  by  the  hormones. 
Starling  defines  hormones  as  chemical 
messengers  which  formed  in  one  organ 
travel  in  the  blood  stream  to  other  organs  of 
the  body  and  effect  correlation  between  the 
activities  of  the  organ  of  origin  and  the 
organs  on  which  they  exert  their  specific 
effect.  Such  substances  belong  to  the  crys- 
talloid rather  than  the  colloid  class,  they 
therefore  are  thermostable  and  do  not  act 
as  antigens  when  injected  into  the  living 
animal.  The  general  idea  of  this  definition 
is  clear  and  most  suggestive,  but  in  its 
details  it  is  made  especially  to  suit  the  case 
of  secretin,  and  therefore  may  not  fit  so- 
well  for  other  substances  of  like  physiolog- 
ical value.  Conveyance  through  the  blood 
stream,  while  certainly  the  most  common 
occurrence  for  this  class  of  bodies,  ought 
not  to  constitute  an  essential  part  of  theii- 
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d<efinition.  The  secretin  formed  in  the  in- 
testinal epithelial  cell  is  conveyed  to  the 
pancreas  in  the  blood  and  brings  about  a 
correlation  between  the  activity  of  this 
gland  and  that  of  the  duodenum,  but  on 
the  other  hand'  some  substance  contained 
in  the  pancreatic  juice  and  conveyed  to  the 
duodenum  in  the  stream  of  secretion  ex- 
cites the  formation  of  the  enterokinase, 
and  thus  correlates  the  activity  of  the  duo- 
denum with  that  of  the  pancreas.  The 
two  actions  seem  to  be  so  similar,  except 
lor  the  means  of  transport,  that  one  would 
naturally  put  them  in  the  same  class.  By 
the  same  reasoning  we  might  be  justified 
in  designating  the  hydrochloric  acid  of  the 
gastric  juice  as  a  hormone  in  reference  to 
its  action  in  causing  a  formation  of  secre- 
tin in  the  epithelial  cells  of  the  duodenum. 
One  can  imagine  that  a  similar  transporta- 
tion may  occur  in  the  secretions  of  the 
reproductive  or  respiratory  passages,  in 
the  cerebro-spinal  fluid,  as  seems  to  be  the 
case  for  a  time  at  least  with  the  secretion 
of  the  pars  intermedia  of  Hie  pituitary 
gland,  or  even  along  the  axial  stream  of  a 
nerve  fiber.  If,  as  seems  to  me,  the  idea  of 
correlation  or  coordination  is  the  essential 
point  rather  than  the  assumption  that  the 
product  must  constitute  an  internal  secre- 
tion, we  might  modify  the  definition  so  far 
as  to  designate  as  hormones  those  sub- 
stances in  solution  which,  conveyed  from 
one  organ  to  another  through  any  of  the 
liquid  media  of  the  body,  effect  a  corre- 
lation between  the  activities  of  the  organ 
of  origin  and  the  organ  on  which  they 
exert  their  si)ecific  effect.  As  regards  the 
nature  of  the  action  of  the  hormones  on  the 
organ  affected  we  know  too  little  to  make 
any  safe  generalization.  In  the  case  of  the 
secretin  it  seems  most  probable  that  the 
hormone  arouses  the  pancreatic  cells  to  an 
act  of  secretion  and  therefore  it  has  in 
this  instance  the  value  of  a  chemical  stim- 


ulus. But  in  other  cases  the  effect  of  the 
hormone  may  be  rather  of  the  nature  of  an 
activation.  This  at  least  would  seem  to 
be  true  for  the  hormone,  of  unknown  na- 
ture, given  off  by  the  pancreas  and  con- 
cerned in  the  glycolysis  of  sugar  in  the 
organism.  The  effect  of  the  hormone  adre- 
nalin upon  the  musculature  innervated  by 
the  sympathetic  system  may  also  be  of  the 
nature  of  an  activation  rather  than  of  a 
chemical  stimulation. 

The  substances  of  known  composition 
which  may  be  regarded  as  playing  the  role 
of  hormones  are  few  in  number,  three  or 
four  at  most  as  follows:  First,  the  carbon 
dioxide  formed  in  the  tissues,  particularly 
in  muscle  during  contraction.     It  seems 
agreed  now  that  the  carbon  dioxide  acts  as 
the   normal  stimulus  to   the   respiratory 
center.     When  produced  in  the  working 
muscles  in  such  quantities  as  to  raise  per- 
ceptibly the  carbon  dioxide  tension  in  the 
alveoli  of  the  lungs  and  the  blood  of  the 
pulmonary  veins,  the  respiratory  center  is 
excited  to  greater  activity  and  the  excess 
above  the  normal  contents  is  thereby  re- 
moved;   second,    the    adren€ilin    of    the 
adrenal  glands  which  in  some  way,  directly 
or  indirectly,  makes  possible  the  full  func- 
tional activity  of  the  involuntary  muscu- 
lature   of    the    body;    third,    the    hydro- 
chloric acid  produced  in  the  stomach  which 
stimulates  the  formation  of  secretin  in  the 
duodenal  epithelium;  and  fourth,  possiblj 
the  iodothyrin  of  the  thyroid  gland  witl 
its  dynamogenic  effect  upon  the  neuro 
muscular  apparatus  of  the  body.    In  addi 
tion  there  are  a  number  of  hormones  of  un 
known  composition  which  have  been  eithe 
proved  or  assumed  to  exist,  and  which  ar 
held  responsible  for  certain  well  knowi 
correlations  of  function.     The  pancreati 
secretin  formed  in  the  epithelium  of  th 
duodenum   or  jejunum  which  stimulate 
the  fiow  of  pancreatic  secretion ;  the  gastri 
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aecretin   formed    in   the   plyoric   mucous 
membrane  which  gives  rise  to  the  chemical 
secretion    of    gastric    juice;    a    secretin 
formed  in  the  duodenal  epithelium  which 
stimulates  the  formation  of  intestinal  juice 
in  the  following  segments  of  the  intestine ; 
tmknown  hormones  of  pancreatic   origin 
which  determine  the  absorption  activity  of 
the  intestinal  epithelium ;  vaso-dilator  hor- 
mones formed  in  tissues  in  functional  ac- 
tivity and  which  have  a  specific  effect  upon 
the  vessels  of  the  functioning  organ;  a 
vaso-constricting  and  a  diuretic  hormone 
fonned  in  the  posterior  lobe  of  the  pitui- 
tary  body;    a    hormone    controlling    the 
growth  of  the  bones  and  connective  tissues 
produced  in  tiie  anterior  lobe  of  the  pitui- 
tary body ;  a  hormone  controlling  the  oxi- 
dation of  sugar  in  the  body  and  produced 
in  the  cells  of  the  islands  of  Langerhans 
in  the  pancreas;  a  hormone  produced  in 
the  thymus   which    controls   possibly    in 
some  way  the  development  of  the  repro- 
ductive  organs;   a  vaso-constricting  hor- 
mone formed  in  the  kidneys ;  a  hormone  in 
the  salivary   glands   which   controls   the 
flow  of  water  from  the  blood  capillaries  in 
the  glands;  a  hormone  produced  in  the 
foetus    in    utero    which    stimulates    the 
growth  of  the  mammary  glands;  a  hor- 
mone  in   the    ovary   which   controls   the 
growth  of  the  uterus  and  the  processes  of 
menstruation;    a   hormone   in   the   ovary 
which   controls   the   implantation   of   the 
fertilized  ovum  and  the  growth  of  placental 
tissue ;  a  hormone  in  the  testis  which  initi- 
ates the   development   of   the  secondary 
sexual  characteristics  in  the  male;   hor- 
mones of  an  indefinite  number,  produced 
in  all  the  tissues  and  acting  specifically 
upon  the  determinants  in  the  gametes  in 
such  a  way  as  to  make  possible  the  trans- 
mission of  acquired  characteristics.    It  is 
evident  from  this  summary  that  there  is  a 
well  developed  tendency  in  physiology  at 


the  present  day  to  utilize  the  conception  of 
hormones  to  explain  all  relationships  not 
otherwise  intelligible.  A  few  years  ago  the 
number  of  hypothetical  enzymes  in  the 
body  was  likely  to  be  increased  whenever 
a  new  research  in  metabolism  appeared, 
now  the  drift  seems  to  be  in  the  direction 
of  manufacturing  new  hormones.  This 
natural  inclination  to  abuse  a  new  and  at- 
tractive idea  will  not  of  course  prejudice 
us  against  the  great  importance  of  the  sug- 
gestion which  we  owe  to  Baylias  and  Star- 
ling. It  is  to  be  hoped  only  that  no  one 
will  be  tempted  to  give  to  these  hypothet- 
ical hormones  distinctive  names,  except  in 
cases  such  as  the  secretin,  adrenalin,  etc., 
in  which  the  substances  have  been  isolated 
in  some  degree  of  purity.  For  once  a  specific 
name  has  become  attached  to  an  entirely  un- 
known substance  it  acquires  henceforth  an 
easy  currency  in  our  literature,  and  soon 
many  of  us  unconsciously  assume  that  the 
thing  so  designated  constitutes  one  of  the 
verified  facts  of  our  science.  By  way  of 
example  one  may  cite  the  thrombokinase 
which  has  become  such  a  familiar  term  in 
the  literature  of  coagulation  and  which 
not  infrequently  is  employed  by  writers  as 
though  its  existence  were  a  settled  fact. 

Among  his  other  valuable  suggestions 
regarding  the  characteristics  of  the  hor- 
moneS)  Starling  has  called  attention  to  the 
fact  that  some  of  them  act  by  increasing 
the  processes  of  disassimilation  or  cata- 
bolism,  while  others  apparently  stimulate 
the  processes  of  assimilation  or  growth. 
In  this  latter  group  we  may  include  the 
hormones  of  the  anterior  lobe  of  the  pitui- 
tary body,  according  to  the  present  concep- 
tion of  the  functions  of  that  gland,  and  all 
of  the  hormones  of  the  reproductive  cellsi 
These  latter  have  in  general  what  has  been 
designated  as  a  dynamogenic  action,  they 
cause  hypertrophies  in  various  oi^ans  or 
tissues  and  invoke  therefore  processes  of 
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synthesis  rather  than  those  of  splitting  and 
oxidation.  Hyx)ertroph7  as  an  outcome  of 
increased  functional  activity  is  a  familiar 
phenomenon,  but  as  Nussbaum  remarks  the 
hypertrophy  induced  by  testicular  or  ovar- 
ian hormones  resembles  rather  the  effect 
of  the  growth  energy  exhibited  by  the  de- 
veloping embryo,  in  that  it  is  dependent 
upon  influences  other  than  those  arising 
from  functional  use.  What  these  influ- 
ences may  be  is  at  present  a  matter  of  pure 
speculation.  In  his  recent  most  interesting 
contributions  to  our  knowledge  of  growth 
Buhner  has  been  led  to  assume  that  the 
property  of  growth  in  the  young  organism 
is  connected  with  certain  tsppecial  chemical 
complexes  in  the  protoplasmic  material, 
complexes  which  have  nothing  directly  to 
do  with  the  simple  maintenance  of  the  nu- 
trition of  the  cell  and  which  after  adult 
life  is  reached  disappear  for  the  most  part 
from  the  general  soma.  In  line  with  this 
hypothesis  one  might  assume  that  the  hor- 
mones given  to  the  blood  by  the  reproduc- 
tive cells  contain  such  complexes  which 
when  anchored  in  certain  tissues  lead  to  an 
accelerated  growth.  Perhaps  the  clearest 
and  most  interesting  experiment  made 
upon  the  reproductive  hormones  are  those 
reported  by  Nussbaum.  He  chose  for  his 
experiments  the  males  of  Rcma  fusca 
whose  reproductive  organs  go  through  a 
cyclical  development  each  year.  At  the 
proper  period  the  preparation  for  the 
'  mating  season  shows  itself  in  the  h3rper- 
trophy  of  the  seminal  vesicles,  of  the 
thumb  pads  and  of  certain  muscles  in  the 
forearm.  If  the  frog  is  castrated  these 
hypertrophies  do  not  occur,  or  if  they  have 
begun  before  the  castration  is  performed 
retrogressive  changes  take  place.  On  the 
other  hand,  the  usual  hypertrophy  of  the 
nuptial  organs  can  be  initiated  in  a  cas- 
trated frog  if  pieces  of  the  testis  from 
another  frog  are  introduced  into  the  dorsal 


lymph  sacs.    The  pieces  thus  introduced  do 
not  become  grafted  permanently  but  are 
gradually  absorbed  and  the  growth  of  the 
thumb  pads  and  of  the  muscles  in  the  fore- 
arms falls  off  after  this  absorption  is  com- 
pleted.   Nussbaum  believes  that  the  stim- 
ulating effect  of  the  testicular  hormones 
is  not  exerted  directly  upon  the  tissues 
which   show   the   increased   growth,    but 
rather  upon  the  portions  of  the  central 
nervous    system    which    innervate    these 
tissues.    This  belief  rests  upon  the  experi- 
mental fact  that  if  the  peripheral  nerves 
going  to  the  glands  and  papilke  of  the 
thumb  pads  are  severed  on  one  side  the 
testicular  hormone  affects  only  the  other 
intact  side.    This  experiment  and  the  con- 
clusion drawn  from  it  opens  up  the  inter- 
esting question  whether  perhaps  the  repro- 
ductive hormones  in  general  exert  their 
effect  through  the  central  nervous  system. 
This  has  not  been  the  usual  belief,  and  the 
experiments  of  Nussbaum  are  open  to  the 
obvious  objection  that  the  section  of  the 
peripheral  nerves  may  have  induced  cer- 
tain   secondary    changes    in    metabolism 
which  indirectly  antagonized  the  action  of 
the  testicular  hormone.    At  present  these 
exx>eriments,  so  far  as  I  know,  have  not 
been  repeated  with  this  objection  in  mind 
and  it  is  somewhat  gratuitous  to  criticize 
the  author's  conclusions  until  further  work 
is  reported. 

William  H.  Howell 
The  Johns  Hopkins  Untvebsity 


SIR  WILLIAM  CROOKSa^ 

The  generation  just  passing  away  and  that 
now  enjoying  the  vigor  of  its  beginning,  are 
fortunate  in  this  coimtry,  because  they  are 
recognizing  the  privileges  and  advantages  o£ 
anniversary  celebrations.     The  indulgence  in 

^  Address  of  Professor  Charles  Baskerville  before 
the  Chemists*  Club,  Harvard  Night,  November  27, 
1909,  on  which  oceasion  Sir  William  Crookes 
elected  to  honorary  membership  in  the  club. 
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Bach  celebrations  is  not  empty  sentimentality> 
but  poesesaes  a  practical  value.  They  not  only 
acq[aamt  ns  with  past  events,  but  develop  a 
troe  appreciation  of  their  historical  signifi- 
cance; and  more  than  that,  they  stimulate 
within  a  finer  realization  of  the  actuating  mo- 
tire  of  sentiment,  which  is,  after  aU,  the  basis 
of  sympathy,  the  torch  that  leads  one  along 
dark  passages  and  warms  the  heart  to  the  best 
endeavors. 

On  December  10,  1859,  appeared  the  initial 
number  of  Volume  I.  of  the  Ohemical  News. 
This  journal,  founded,  owned  and  edited  by 
William  Crookes,  is  well  known  to  English 
reading  chemists  the  world  over.  However, 
some  of  the  circumstances  of  its  founding  and 
subsequent  development  may  not  be  known  to 
all  present.  I  shall,  therefore,  venture  to 
direct  attention  to  one  or  two  important 
events  in  its  history.  In  1848,  William  Fran- 
cis and  Henry  Croft  founded  the  "  Chemical 
Gazette,  or  Journal  of  Practical  Chemistry  in 
all  its  applications  to  Pharmacy,  Arts  and 
ICanofactnres."  This  journal  was  conducted 
until  1859,  when  it  was  followed  by  the 
"Chemical  News;  with  which  is  incorporated 
the  Chemical  Gazette:  a  Journal  of  Practical 
Chemistry  in  all  its  applications  to  Pharmacy, 
Arts '  and  Manufactures."  The  last-mentioned 
journal  was  founded  and  edited  by  William 
Crookes.  From  Volume  HI.,  the  title  has 
been  the  Chemical  News  and  Journal  of  Phys- 
ical Science. 

In  introducing  the  Chemical  News  to  the 
chemical  public,  it  was  stated  in  the  first 
number  that  "  the  diffusion  of  facts  which  may 
tend  to  improve  and  augment  our  knowledge 
of  the  arts  and  sciences  ux>on  which  most  of 
the  operations  of  civilized  life  are  based,  must 

« 

be  a  pleasing  task  to  those  who  hold  in  esteem 
the  welfare  of  mankind.  It  is  with  this  feel- 
ing that  the  Chemical  News  is  introduced  to 
the  world."    Further, 

.  .  .  There  is  no  weekly  journal  in  England 
which  has  for  its  aim  the  publication  of  those 
scientific  processes  and  discoveries,  the  knowledge 
of  which  tends  so  greatly  to  increase  our  impor- 
tance as  a  nation  devoted  to  improvement,  refine- 
ment and  industrial  excellence.  It  is  therefore  to 
supply  this  deficiency  that  the   Chemical  News 


is  now  launched  into  the  stream  of  scientific  lit- 
erature. 

Although  he  did  not  bind  himself  to  an  in^ 
flexible  rule  of  action,  the  plan  laid  out  by 
the  editor  was  as  follows: 

Each  number  will  be  divided  into  several  sec- 
tions, which  will  have  a  general  but  no  individual 
connection  with  each  other.  We  shall  commence 
with  scientific  and  analytical  chemistry,  under 
which  head  will  be  given  the  results  of  elaborate 
investigations  in  the  laboratory,  by  those  pioneers 
of  our  science  who  by  their  labours  pave  the  way 
for  the  subjects  treated  of  in  our  next  depart- 
ment— technical  chemistry.  Here  will  be  described 
the  practical  applications  of  the  processes,  for- 
mul»  or  chemical  agents,  which  the  labors  of  the 
purely  scientific  chemist  have  placed  at  the  dis- 
posal of  the  manufacturer.  In  the  department  of 
agricultural  chemistry  especial  care  will  be  taken 
to  place  before  the  agriculturalists  of  the  United 
Kingdom  all  the  most  interesting  and  useful  in- 
formation to  be  derived  from  Home  or  Continental 
sources,  or  from  the  States  of  America. 

Pharmacy,  toxicology,  &c.,  next  follow,  and  the 
medical  profession  will  here  find  from  time  to 
time  everything  of  interest  relating  to  Pharmacy, 
Materia  Medica  and  Toxicology.  Discussions  upon 
medical  reform  and  jurisprudence  will  also  be 
freely  admitted  into  these  columns. 

It  was  also  announced  that  ''The  proceed- 
ings of  the  various  learned  societies  in  which 
the  readers  may  be  supposed  to  take  particular 
interest  wiU  be  given,"  as  well  as  notices  of 
books,  patents,  etc.,  and  chemical  notices 
from  foreign  sources,  scientific  notes  and 
queries,  laboratory  memoranda,  and  answers 
to  correspondents. 

As  the  knowledge  of  chemistry  was  extended 
and  the  publication  of  other  chemical  jour- 
nals devoted  to  special  subjects  was  begun,  the 
Chemical  News  has  found  it  advisable  to  alter 
its  original  plan  considerably;  for  instance, 
after  the  Journal  of  the  Society  of  Chemical 
Industry  was  founded  in  1882,  it  no  longer 
remained  the  sole  record  for  those  interested 
in  chemical  manufactures;  and  the  founding 
of  various  English  journals  on  medical  and 
pharmaceutical  subjects  has  rendered  the 
omission  of  these  branches  necessary. 

The  board  of  trustees  of  the  Chemists'  Club, 
in  recognition  of  the  successful  completion  of 
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the  one  hundredth  volume  of  the  Chemical 
News  at  the  end  of  next  month,  unanimously 
resolved  to  forward  a  suitably  engrossed  letter 
of  congratulations  to  Sir  William  Crookes. 
The  letter  has  been  prepared  and  reads  as  fol- 
lows: 

The  Chemiste'  Club  of  the  City  of  New  York 
extends  to  Sir  William  Crookes,  of  London,  hearty 
congratulations  upon  the  completion  of  the  one 
hundredth  volume  of  the  Chemicfil  New8,  which, 
under  his  direction,  has  been  so  successfully  de- 
voted for  a  half  century  to  "  the  diffusion  of  facts 
which  may  tend  to  improve  and  augment  our 
knowledge  of  the  arts  and  sciences  upon  which 
most  of  the  operations  of  civilized  life  are  based," 
and  its  members  wish  for  him  not  only  many  more 
years  in  fruitful  service,  but  that  they  and  other 
men  of  science  may  profit  by  further  additions  to 
his  already  long  list  of  rich  contributions  to 
theoretical  specialized  and  practical  scientific 
knowledge. 

MOBBIB  LOEB, 

Pabkeb  C.  MoIlhinney,  President 

Secretary 

Furthermore,  the  trustees  unanimously 
voted  to  recommend  that  the  club  elect  Sir 
William  Crookes  to  honorary  membership,  and 
I  was  designated  to  present  the  matter  to  the 
club  at  this  meeting.  I  perform  this  duty, 
which  is  a  privilege,  with  extreme  pleasure, 
and  regard  myself  fortunate  in  being  able  to 
close  my  term  as  a  trustee  in  paying  a  grace- 
ful tribute  to  one  so  deserving  of  our  admira- 
tion and  esteem,  and  one  whose  personal 
friendship  I  have  enjoyed  for  a  number  of 
years. 

William  Crookes  was  bom  in  London  on 
June  17, 1832,  and  studied  chemistry  and  later 
assisted  Hofmann  at  the  Boyal  College  of 
Chemistry.  Li  1854  he  became  superintend- 
ent of  the  meteorological  department  of  the 
Badcliffe  Observatory,  Oxford,  and  in  1855, 
professor  of  chemistry  at  the  Science  College, 
Chester  ("Chester  Training  College").  In 
1850  Crookes  founded  the  Chemical  News,  to 
which  reference  has  already  been  made;  and 
in  1871  he  became  editor  of  the  Quarterly 
Journal  of  Science,  having  previously  served 
as  coeditor  with  James  Samuelson  from  the 
founding  of  the  journal  in  1864. 


Crookes  has  been  a  fellow  of  the  Royal  So- 
ciety since  1863,  and  was  knighted  in  1897. 
In  1887  he  succeeded  Dr.  Hugo  Miiller  as 
president  of  the  London  Chemical  Society, 
serving  two  years.  Crookes  was  elected  presi- 
dent of  the  British  Association  in  1898,  and, 
previously,  in  1886,  he  had  served  as  chair- 
man of  the  chemical  section.  He  has  also 
been  president  of  the  Institute  of  Electrical 
Engineers.  He  has  received  honorary  degrees 
of  doctor  of  science  from  Oxford,  Dublin  and 
Cape  of  Good  Hox>e  universities. 

Crookes  engaged  in  original  research  at  an 
early  age,  his  first  paper  "On  the  Seleno- 
Cyanides  "  being  published  in  1851.  In  1861 
he  discovered  the  element  thallium,  and  in 
subsequent  years  investigated  its  properties 
and  compounds.  In  1865  he  discovered  the 
process  of  separating  gold  and  silver  from 
their  ores  by  sodium  amalgamation.  In  1872 
he  was  led  by  his  experiments  in  determining 
the  atomic  weight  of  thallium  to  consider  the 
subject  of  repulsion  resulting  from  radiation, 
and  invented  the  radiometer,  which  he  after- 
wards modified  as  the  otheoscope.  He  was  en- 
gaged at  the  same  time  in  examining  the  phys- 
ical phenomena  of  modem  spiritualism,  and 
having  become  convinced  of  the  existence  of 
force  exerted  by  an  intelligent,  disembodied 
agency,  he  announced  his  conclusions  in  his 
"Kesearches  in  the  Phenomena  of  Spiritual- 
ism "  (1874).  Later  Crookes  pursued  a  course 
of  investigation  in  regard  to  the  properties 
of  matter  in  a  vacuum,  and  published  some  of 
the  results  in  his  "  Molecular  Physics  in  High 
Vacua  *'  (1879).  He  asserted  that  he  had  dis- 
covered a  fourth  state  of  matter,  the  ultra- 
gaseous  protyle,  in  which  he  maintained  that 
the  molecules  are  not  in  contact  as  in  a  liquid 
or  gas,  but  isolated.  Crookes's  method  of 
producing  extreme  vacua  rendered  incandes- 
cent electric  lighting  a  practical  possibility. 

In  1880,  in  recognition  of  his  discoveries, 
the  French  Academy  of  Sciences  gave  Crookes 
a  gold  medal  and  a  prize  of  3,000  francs.  In 
1875  the  Royal  Society  awarded  a  Royal  Medal 
to  Crookes,  and  the  same  society  awarded  him 
the  coveted  Davy  Medal  in  1888,  and  the 
Copley  Medal — ^"the  ancient  olive  crown  of 
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the  Royal  Society,"  as  it  was  termed  by  Davy 
— in  1904.  Three  times  has  he  been  the 
Bakerian  lecturer  of  the  Boyal  Society. 

Crookes  has  published  the  following  trea- 
tises: "On  Thallium"  (1863);  "On  the 
Manufacture  of  Beet  Eoot  Sugar  in  Eng- 
land and  Ireland"  (1870);  "Select  Methods 
in  Chemical  Analysis"  (1871,  1886,  1888, 
1895)  ;  "  A  Practical  Handbook  of  Dyeing  and 
CaHco  Printing  "  (1874,  1883) ;  "  Dyeing  and 
Tissue  Printing"  (1882);  "La  Genese  des 
Elements"  (1887);  "Die  Genesis  der  Ele- 
mente"  (1888);  "Elements  et  meta-Ele- 
ments"  (1888);  a  translation  of  Rudolf  von 
Wagner's  "Die  Chemische  Technologic" 
(1972,  1881,  1892) ;  and  several  other  less  im- 
portant translations  and  editions  of  German 
and  French  works  on  chemical  subjects. 

The  list  of  his  scientific  papers  would  be  too 
long  to  present  here,  but  it  may  be  said  that 
Sir  William  Crookes  is  an  authority  on  the 
rare  earths  and  rarer  elements,  and  on  spec- 
troscopy and  sanitary  science. 

His  investigations  on  the  rare  earths  have 
been  chiefly  on  the  phosphorescence  spectra 
of  yttrium,  samarium  (cathode-luminescence 
spectrum)  and  erbia  (luminescence  si>ectrum) ; 
on  the  absorption   spectrum   of   didymium; 
and  on  the  separation  of  these  earths  and  their 
distribution  (imiversal  distribution  of  yttrium 
and  scandium).    In  1899,  Crookes  announced 
the  existence  of  a  new  element,   victorium, 
earlier  called   monium,   and   previously    (in 
1886)  he  claimed  to  have  discovered  two  new 
elements,  ionium  and  incognitum.     In  1876, 
Crookes   devised    the    well-known    "Crookes 
Tube,"  and  in  1903  the  spinthariscope.     His 
investigations    of    the    radio-active    elements 
hsve  also  been  noteworthy,  and  in  1900  he 
fractioned  uranium  nitrate  into  an  inactive 
product,   thereby    obtaining    an    active    sub- 
stance, Ur-X. 

In  sanitary  science,  the  important  work  of 
Crookes  has  been  on  sewage  disposal,  on 
water  supply  and  contamination,  on  the  use 
of  disinfectants,  and  on  the  wheat  problem. 

Crookes  has  delivered  the  following  ad- 
dresses: "On  Radiant  Matter"  (British  As- 
sociation, Sheffield  Meeting,  August  22, 1879) ; 
"On  Badiant  Matter  Spectroscopy"  (Baker- 


ian Lecture,  Royal  Society,  May  31,  1883); 
address  to  the  chemical  section  of  the  British 
Association,  Birmingham  Meeting,  September 
2,  1886,  dealing  with  the  nature  and  origin 
of  the  so-called  elements;  "Genesis  of  the 
Elements"  (Royal  Institution,  February  18, 
1887);  address  as  president  of  the  Chemical 
Society,  anniversary  meeting,  March  28, 
1888;  "On  Recent  Researches  on  the  Rare 
Earths"  (annual  general  meeting  of  the 
Chemical  Society,  March  21,  1889);  "Dia- 
monds" (Royal  Institution,  June  11,  1897); 
British  Association  Inaugural  address,  Bris- 
tol, 1898,  dealing  mainly  with  the  "Wheat 
Problem";  and  his  admirable  lecture  on 
"Diamonds"  before  the  British  Association, 
Kimberley  meeting,  September  5,  1905. 

Sunday  evenings.  Sir  William  is  at  home. 
Within  his  study  walls,  bebooked  to  the  ceil- 
ing, one  may  find  then  the  finest  minds  of 
science  in  England  or  other  lands,  grappling 
in  discussion  with  the  unsolved  problems, 
which  oftentimes  become  no  clearer  than  the 
increasing  denseness  of  the  tobacco  smoke. 
Promptly  at  eleven  o'clock  there  comes  a 
bright  rift  in  the  clouds  as  Lady  Crookes  enters 
and  charmingly  leads  all  to  the  dining  room 
below. 

Punctilious  in  the  performance  of  every 
duty,  courteous  but  vigorous  in  argument, 
modestly  assertive,  learning  from  the  young- 
est. Sir  William  draws  out  the  humblest  until 
he  would  become  almost  bold,  yet,  in  return, 
he  gives  generously  from  his  rich  store  of  wide 
knowledge  and  large  experience.  Such  is  the 
man  the  trustees  would  have  the  club  honor 
and  thus  gain  luster  itself,  for  William 
Crookes,  the  savant,  ornaments  any  company, 
and  his  life  work  is  an  inspiration  for  the 
present  generation  and  the  generations  of 
men  of  science  to  come. 


THE     INTERNATIONAL     AMERICAN     CON- 
GRESS  OF   MEDICINE   AND    HYGIENE 

The  International  American  Congress  of 
Medicine  and  Hygiene  of  1910  in  conmiemora- 
tion  of  the  first  centenary  of  the  May  revolu- 
tion of  1810,  under  the  patronage  of  his  excel- 
lency, the  President  of  the  Argentine  Republic, 
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will  be  held  May  25  in  Buenos  Aires,  Argen- 
tine Republic. 

In  order  to  facilitate  the  contribution  of 
papers  and  exhibits  from  the  United  States, 
there  has  been  appointed  by  the  president  of 
the  congress,  Dr.  Eliseo  Canton,  and  the  Min- 
ister of  the  Argentine  Eepublic  at  Washing- 
ton, a  committee  of  propaganda  of  which  Dr. 
Charles  H.  Frazier  (Philadelphia,  Pa.)  is 
chairman  and  Dr.  Alfred  Reginald  Allen 
(Philadelphia,  Pa.)  is  secretary. 

The  congress  has  been  divided  into  nine 
sections,  each  section  being  represented  in  the 
United  States  by  its  chairman  in  this  com- 
mittee of  propaganda  as  follows: 

Section  1 — Biological  and  Fundamental  Matters, 
Dr.  W.  H.  Howell,  Baltimore,  Md. 

Section  2 — ^Medicine  and  its  Clinics,  Dr.  George 
Dock,  New  Orleans,  La. 

Section  3 — Surgery  and  its  Clinics,  Dr.  John  M. 
T.  Finney,  Baltimore,  Md. 

Section  4 — Public  Hygiene,  Dr.  Alexander  0. 
Abbott,  Philadelphia,  Pa. 

Section  5 — ^Pharmacy  and  Chemistry,  Dr.  David 
L.  Edsall,  Philadelphia,  Pa. 

Section  6 — Sanitary  Technology,  Dr.  W.  P. 
Mason,  Troy,  New  York. 

Section  7 — ^Veterinary  Police,  Dr.  Samuel  H. 
Gilliland,  Marietta,  Pa. 

Section  8 — ^Dental  Pathology,  Dr.  George  V.  I. 
Brown,  Milwaukee,  Wis. 

Section  9 — ^Exhibition  of  Hygiene,  Dr.  Alexander 
C.  Abbott,  Philadelphia,  Pa. 

It  will  not  be  necessary  for  one  contributing 
a  paper  or  exhibit  to  the  congress  to  be  present 
in  person.  Arrangements  will  be  made  to 
have  contributions  suitably  presented  in  the 
absence  of  the  author.  The  official  languages 
of  the  congress  will  be  Spanish  and  English. 
Papers  may  be  sent  direct  to  the  chairman  of 
the  particular  section  for  which  they  are  in- 
tended, or  to  Dr.  Alfred  Eeginald  Allen,  secre- 
tary, 111  South  2l8t  Street,  Philadelphia,  Pa. 


SCIENTIFIC   NOTES  AND   NEWS 

President  Taft  has  appointed  Professor 
Henry  S.  Graves,  director  of  the  Yale  For- 
estry School,  as  forester  of  the  U.  S.  Forest 
Service  to  succeed  Mr.  Qifford  Pinchot.     He 


has  also  appointed  Albert  F.  Potter,  at  present 
acting  forester,  as  associate  forester. 

M.  Emile  Picard  has  been  elected  president 
of  the  Paris  Academy  of  Sciences  for  1910. 
He  is  succeeded  by  M.  Armand  Qautier  as 
vice-president. 

The  Paris  Academy  of  Sciences  has  awarded 
the  Pont^oulant  prize  to  Professor  E.  W. 
Brown  for  his  work  on  the  motion  of  the 
moon. 

Sm  James  Dewar,  F.R.S.,  has  been  elected 
a  foreign  member  of  the  Reale  Accademia  dei 
Lincei,  of  Home. 

Professor  Thomas  Dwioht,  of  Harvard 
University,  was  made  an  honorary  member  of 
the  Anatomical  Society  of  Great  Britain  and 
Ireland  at  the  last  annual  meeting. 

Colonel  Charles  Chaille-Lono,  the  well- 
known  American  explorer,  who  served  as  chief 
of  staff  to  General  Gordon  in  the  Sudan,  has 
been  awarded  the  gold  medal  of  the  American 
Geographical  Society  for  his  services  to  geo- 
graphical science  in  Africa.' 

The  Chemical  Society,  of  London,  in  view 
of  the  completion  of  fifty  years'  fellowship  by 
the  past  presidents.  Sir  Henry  Eoscoe,  Sir 
William  Crookes,  Dr.  Hugo  Miiller  and  Dr. 
A.  Vernon  Harcourt,  will  entertain  these  fel- 
lows as  guests  of  the  society  at  a  dinner  to  be 
held  some  time  at  the  end  of  May  or  the  be- 
ginning of  June. 

At  the  annual  election  of  the  American 
Philosophical  Society  held  on  January  7  the 
following  officers  were  elected  for  the  ensuing 
year:  President,  William  W.  Keen;  Vice- 
presidents,  William  B.  Scott,  Albert  A. 
Michelson,  Edward  C.  Pickering;  Secretaries, 
I.  Minis  Hays,  Arthur  W.  Goodspeed,  James 
W.  Holland,  Amos  P.  Brown;  Curators, 
Charles  L.  Doolittle,  William  P.  Wilson,  Les- 
lie W.  Miller;  Treasurer,  Henry  La  Barre 
Jayne;  Councillors  (to  serve  for  three  years), 
Edward  L.  Nichols,  Samuel  Dickson,  Ernest 
W.  Brown,  Morris  Jastrow,  Jr. 

The  American  Phytopathological  Society 
elected  the  following  officers  for  1910  at  its 
recent  Boston  meeting:  President,  Dr.  F.  L. 
Stevens,    North    Carolina    Agricultural    and 
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Mechanical  College;  Vice-president,  Professor 
A.  F.  Woods,  U.  S.  Department  of  Agricul- 
ture; Secretary-Treasurer,  Dr.  0.  L.  Shear, 
U.  S.  Department  Agriculture;  Cour^cillors, 
Br.  L.  R.  Jones,  University  of  Vermont,  Pro- 
fessor A.  D.  Selby,  Ohio  Agricultural  Experi- 
ment Station,  and  Professor  H.  H.  Whetzel, 
Cornell  University. 

Owing  to  friction  with  some  of  the  trustees, 
Professor  £.  Dwight  Sanderson  has  been  com- 
pelled to  retire  from  the  directorship  of  the 
Agrieoltural  Experiment  Station  of  the  New 
Hampshire  College. 
Db.  V.  M.  Spaldino,  having  retired  from  the 
staff  of  the  Desert  Laboratory,  has  removed 
from  Tucson,  Arizona,  to  Loma  Linda,  Cali- 
fornia, which  will  be  his  address  for  the  pres- 
ent 

Mator  Gatnob  has  annoimced  the  appoint- 
ment of  Dr.  Ernst  J.  Lederle  as  health  com- 
missioner of  New  York  City  to  succeed  Dr. 
Darlington.  Dr.  Lederle  was  health  conunis- 
Bioner  during  the  term  of  Mayor  Low. 

The  British  Local  Oovemment  Board  has 
appointed  Dr.  Eastwood,  one  of  the  patholo- 
gists of  the  royal  commission  on  tuberculosis, 
an  additional  medical  inspector  of  the  board, 
with  a  special  view  to  his  undertaking  patho- 
logical investigations.  Provision  also  has 
been  made  for  the  necessary  assistance  and 
laboratories.  The  immediate  object  will  be  to 
apply  to  public  health  work  the  results  ob- 
tained by  the  royal  commission  on  tubercu- 
losis, and  to  ensure  the  freedom  of  important 
foods  from  infection. 

We  learn  from  Nature  that  the  following 
appointments  have  been  made  to  the  Indian 
Agricultural    Service:   Lnperial   agrricultural 
bacteriologist,  Mr.  C.  M.  Hutchinson;  super- 
numerary mycologist,   Mr.  F.  J.   F.   Shaw; 
supernumerary  agriculturist,  Mr.  G.  B.  Hil- 
Bom    The  two  posts  of  assistant  superinten- 
dsnt  recently  vacant  in  the  natural  history 
section  of  the  Lidian  Museum,  Calcutta,  have 
been  filled  by  the  selection  of  Mr.  Stanley  W. 
Kemp  and  Mr.  F.  H.  Gravely. 

Thx  Swiss  government  will  send  a  scientific 
expedition  into  the  unexplored  parts  of  Bolivia 


under  the  leadership  of  Professor  O.  Fuhr- 
mann,  of  the  University  of  Neuchatel. 

Dr.  G.  C.  Bourne,  M.A.,  D.Sc,  Linacre 
professor  of  comparative  anatomy,  Oxford,  de- 
livered the  Herbert  Spencer  Lecture  at  Oxford 
University  on  December  2.  His  subject  was 
"Herbert  Spencer  and  Animal  Evolution." 

A  MONUMENT  is  to  be  erected  to  the  mem- 
ory of  Laplace  at  Beaumont,  in  Auge  (Cal- 
vados), where  he  was  bom  in  1746. 

The  Joseph  Eichberg  chair  of  physiology 
in  the  Ohio-Miami  Medical  College  of  the 
University  of  Cincinnati  was  formally  estab- 
lished on  December  11,  at  a  meeting  of  the 
trustees  of  the  Academy  of  Medicine.  An  en- 
dowment of  $45,000  was  raised  for  this  chair 
by  the  academy  and  a  few  friends  of  the  late 
Dr.  Eichberg. 

Dr.  Louis  Krauter,  assistant  professor  of 
botany  in  the  University  of  Pennsylvania,  and 
Mr.  E.  J.  W.  Macfarlane,  son  of  Professor 
John  M.  Macfarlane,  professor  of  botany 
in  the  university,  were  frozen  to  death  when 
hunting  near  Wildwood,  N.  J. 

Dr.  Shelford  BmwELL,  F.R.S.,  known  for 
his  researches  in  electricity  and  optics,  died 
on  December  18,  at  the  age  of  seventy-one 
years. 

Sm  Edward  L.  Wiluams,  the  British  engi- 
neer, designer  of  the  Manchester  ship  canal, 
died  on  January  1,  at  the  age  of  eighty-one 
years. 

M.  Bouquet  de  la  Grte,  the  eminent  French 
hydrographic  engineer  and  astronomer,  has 
died  at  the  age  of  eighty-two  years. 

Professor  Lortet,  honorary  dean  of  the 
medical  faculty  in  the  University  of  Lyons, 
known  for  his  work  in  archeology,  has  died 
at  the  age  of  seventy-three  years. 

Dr.  Ludwig  Mond,  the  eminent  industrial 
chemist,  has  bequeathed  £50,000  to  the  Boyal 
Society  and  the  same  amount  to  the  Univer- 
sity of  Heidelberg  for  the  endowment  of  re- 
search in  natural  science,  more  particularly  in 
chemistry  and  physics.  The  bequests  take 
effect  on  the  death  of  Mrs.  Mond. 
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The  estate  of  the  late  Dr.  Thomas  W. 
Evans  has  heen  settled  after  tedious  litigation, 
and  it  is  said  that  about  $6,000,000  is  now 
available  for  a  museum  and  dental  college  in 
Philadelphia. 

The  annual  message  of  Qovemor  Hughes, 
of  New  York,  announces  the  gift  by  Mrs. 
Harriman,  in  accordance  with  the  plans  of  the 
late  E.  H.  Harriman,  of  10,000  acres  of  land 
and  a  million  dollars  for  a  state  park  in  the 
Highlands  on  the  west  side  of  the  river. 
Gifts  for  this  purpose  are  also  announced, 
amounting  to  $1,625,000  from  Mr.  J.  Pier- 
pont  Morgan,  Mr.  John  D.  Rockefeller  and 
others.  These  gifts  are  conditional  on  the 
sum  of  $2,500,000  being  appropriated  by  the 
state,  and  are  subject  to  certain  other  reser- 
vations. 

Through  the  bequest  of  Miss  Phoebe  Anna 
Thome,  the  American  Museum  of  Natural 
History  receives  ten  thousand  dollars  for  its 
permanent  endowment.  The  income  of  the 
fund  is  to  be  used  in  such  a  manner  as  to  per- 
I)etuate  the  memory  of  her  father. 

The  United  States  Pharmacopeal  Conven- 
tion will  be  held  in  Washington  on  May  10, 
1910,  for  the  first  time  as  a  corporate  body. 
The  chairman  of  the  committee  on  credentials 
and  arrangements  is  D.  Oliver  T.  Osborne,  of 
New  Haven,  Conn.,  and  the  secretary  is  Dr. 
Murray  Qalt  Motter,  1841  Summit  Place, 
N.  W.,  Washington,  D.  C. 

A  JOINT  committee  of  the  Mathematical 
Association,  London,  and  the  Association  of 
Public  School  Science  Masters  have  been  con- 
sidering the  possibility  of  correlating  the 
teaching  of  mathematics  and  science,  and 
have  prepared  a  report  on  the  subject.  A  joint 
meeting  of  the  two  associations  was  held  at 
Westminster  School  on  January  12,  under  the 
chairmanship  of  Professor  Forsyth,  F.R.S.,  to 
consider  the  report. 

The  fifth  International  Ornithological  Con- 
gress will  be  held  in  Berlin  May  80  to  June  4, 
1910,  under  the  presidency  of  Dr.  Anton 
Eeichenow.  The  Congress  will  be  organized 
in  six  sections :  I.,  Anatomy  and  Paleontology ; 
II.,  Systematic  Ornithology  and  Geographical 


Distribution;  HE.,  Biology  and  Oology;  IV.,. 
Bird  Protection;  V.,  Introduction  and  Ac- 
climatization; VI.,  Aviculture. 

The  Auk  states  that  in  the  alterations  and 
additions  to  the  Academy  of  Natural  Sciences 
at  Philadelphia  that  have  just  been  completed, 
the  ornithological  department  has  been  allotted 
half  of  the  top  floor  of  the  main  museum 
building,  directly  over  the  exhibition  bird  gal* 
lery.     There  is  an  abundance  of  light  in  the- 
new  quarters  and  the  collection  of  skins  \s 
arranged  to  better  advantage  than  ever  before. 
The  specimens,  numbering  upwards  of  50,000, 
are  arranged  in  200  metal  cases  carrying  trays 
16  X  IS  inches,  and  60  large  cases  with  tray& 
3  X  ^  ^®^>  while  at  the  west  end  is  a  spacious 
work  room  and  meeting  room  where  the  Dela- 
ware Valley  Ornithological  Club  now  holds  its 
sessions.      The  exhibition  series  of  mounted 
birds  numbers  about  10,000,  besides  which  ia 
a  large  collection  of  osteological  material,  neet» 
and  eggs. 

The    British    government    has    promised 
£20,000  for  the  Antarctic  expedition  under 
Captain  Scott,  and  about  £12,000  has  been 
subscribed    from    other    sources.      Renter's 
agency   states  that  progress   is  being   made- 
with   the    preparations.      Dr.    Wilson,    chief' 
of  the  scientific  staff,  will  also  be   the  zo- 
ologist  and   artist.     It   is    anticipated   that 
three  geologists  will  accompany  the  expedi- 
tion, and  that  one  of  these  will  be  Mr.  Mackin- 
tosh BeU,  director  of  the  Geological  Survey  of 
New  Zealand,  who  has  volunteered  his  services. 
Mr.  R.  Simpson,  of  the  Indian  Survey  De- 
partment, will  be  the  physicist.     He  is  now  on 
his  way  to  England  from  Simla.     A  second 
physicist  will  be  taken.     There  will  be  two,  or- 
possibly  three,  biologists.     With  Dr.  Wilson 
will  be  associated  a  second  medical  man,  wha 
will  study  botany  and  bacteriology,  giving  par^ 
ticular  attention  to  the  investigation  of  blood' 
parasites.     The  services  of  Mr.  C.  R.  Meares^ 
who  lately  completed  a  journey  on  the  Chino- 
Tibetan  border,  have  also  been  secured.     He 
will  leave  England  almost  at  once  for  eastern 
Siberia  to  obtain  the  XM>nies  and  dogs.      He- 
will  collect  the  animals  at  Vladivostock,  froin^ 
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which  place  they  will  be  sent  to  Kobe  and 
tnms-ahipped  from  Australia  and  New  Zea- 
land. Mr.  Meares  will  join  the  expedition  in 
New  Zealand. 

Thb  third  paper  dealing  with  the  results  of 
the  Smithsonian  African  Expedition  under 
l[r.  Eoosevelt  has  been  issued  by  the 
Smithsonian  Institution  as  No.  1883  of  the 
Miscellaneous  Collections.  It  describes  a  new 
species  of  otocyon  to  which  the  specific  name 
of  vir^atus  is  given.  The  animal  is  a  small 
carnivorous  mammal  closely  resembling  a  fox. 
It  is  generally  bufP  in  color  and  it  has  been 
found  by  Mr.  Oerrit  Miller,  of  the  museum 
staff,  to  differ  slightly  from  Otocyon  mega- 
loHs,  which  occurs  farther  south,  especially 
in  color  and  in  the  characteristics  of  its  teeth 
and  skull.  The  otocyon  is  i)eculiar  to  Africa 
and  is  not  represented  in  the  United  States, 
hnt  resembles  in  color  the  swift  or  kit  fox  of 
the  western  plains.  The  skull  of  this  new 
form  closely  resembles  that  of  the  gray  fox  of 
oar  native  fauna. 

The  Experiment  Station  Record,  quoting 
from  Conservation,  states  that  the  Biltmore 
Forest  School,  Biltmore,  N.  0.,  closed  on 
November  1,  when  Dr.  C.  A.  Schenck,  who 
had  been  superintendent  of  the  school  for 
ahout  fifteen  years,  severed  his  relations 
with  the  Biltmore  estate.  Some  twenty-five 
of  his  students  have  signified  their  intention 
of  continuing  their  work  under  his  direction 
and  will  accompany  him  to  Germany.  A  new 
school  under  his  management  is  to  be  organ- 
ized, to  retain  the  name  of  the  Biltmore 
Forest  School,  but  instead  of  having  a  single 
fixed  location  it  will  carry  on  work  over  a  wide 
range  of  forests.  The  principal  headquarters 
will  be  in  Germany  near  the  Black  Forest, 
where  the  school  will  be  located  for  about  six 
months  each  year.  For  the  rest  of  the  year 
practical  work  in  the  forests  of  Maine,  Wis- 
consin and  eastern  Tennessee  is  contemplated. 

Th£  Journal  of  the  American  Museum  of 
Natural  History  states  that  the  department  of 
anthropology  has  recently  been  enriched  by 
the  accession  of  two  large  local  collections. 
The  first  of  these  was  made  on  Manhattan 


Island  by  Messrs.  Calver  and  Bolton.  It  is 
particularly  valuable,  because  the  site;s  on  the 
upper  end  of  the  island,  whence  the  objects 
were  obtained,  are  fast  becoming  obliterated. 
Several  skeletons  are  particularly  iuteresting 
as  being  the  only  authentic  remains  of  the 
Manhattan  aborigines  known.  There  is  also 
a  large  and  perfect  pottery  vessel  of  the  Iro- 
quoian  type  from  the  upper  end  of  Manhattan 
Island.  The  second  collection  was  made  on 
Staten  Island  during  the  years  1900-9  by  Mr. 
Alanson  Skinner,  of  the  department  of  an- 
thropology, and  is  the  largest  and  most  com- 
plete in  existence  from  this  locality,  consist- 
ing of  nearly  1,200  specimens. 

Statements  made  to  the  United  States 
Geological  Survey  by  operators  and  others 
conversant  with  the  coal  mining  industry 
indicate  that  the  production  of  coal  in  the 
United  States  in  1909,  while  exceeding  that 
of  1908,  did  not  reach  the  high-water  mark 
attained  in  1907,  the  banner  year  of  indus- 
trial activity  in  this  country.  It  is,  of  course, 
impossible  to  give  accurate  information  re- 
garding tonnage,  but  it  appears  from  the 
reports  received  from  the  coal-mining  states 
by  Edward  W.  Parker,  statistician  of  the  sur- 
vey, that  the  increase  in  production  in  1909 
over  1908  was  between  8  and  10  per  cent., 
which  would  indicate  a  total  production  of 
from  440,000,000  to  450,000,000  short  tons. 
Exclusive  of  the  output  from  Sullivan  County, 
the  shipments  of  anthracite  from  the  mines  in 
Pennsylvania  during  the  eleven  months  ended 
November  30,  1909,  amounted  to  56,194,447 
long  tons,  against  58,837,076  long  tons  for  the 
same  period  in  1908.  It  is  estimated  that  the 
shipments  in  December  will  amount  to  5,500,- 
000  long  tons.  To  the  shipments  should  be 
added  the  usual  percentage  for  local  trade  and 
colliery  consumption  and  the  production  of 
Sullivan  County,  which  would  bring  the  total 
production  of  Pennsylvania  anthracite  in  1909 
to  approximately  71,150,000  long  tons,  or 
about  79,700,000  short  tons,  and  the  bitumin- 
ous production  will  have  amounted  to  be- 
tween 360,000,000  and  370,000,000  short  tons. 
The  largest  production  from  the  anthracite 
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mines  of  Pennsylyania  in  1908  was  caused  by 
a  stimulated  activity  due  to  an  apprehension 
of  a  suspension  on  April  1,  1909,  when  the 
wage  agreements  would  terminate.  This  ac- 
tivity continued  through  the  first  three  months 
of  1909,  and  the  shipments  in  March,  1909, 
were  the  largest  in  the  history  of  the  trade. 
With  the  renewal  of  the  wage  scale  in  April, 
which  was  in  fact  a  continuance  of  the  awards 
of  the  anthracite  strike  commission  for  a 
third  period  of  three  years,  production  fell  off, 
and  the  shipments  of  the  summer  months  of 
1909  were  much  less  than  in  either  1907  or 
1908. 

The  Department  of  Superintendence  of  the 
National  Educational  Association  will  meet 
at  Indianapolis  on  March  1,  2,  3  and  4.  With 
the  department  will  meet  the  societies  for  the 
Scientific  Study  of  Education,  the  Society  of 
College  Teachers  of  Education,  the  Confer- 
ence of  State  Superintendents  of  Education, 
the  National  Committee  on  Agricultural  Edu- 
cation, the  Educational  Press  Association  of 
America,  the  American  School  Hygiene  As- 
sociation, the  American  Physical  Education 
Association  and  the  Public  School  Physical 
Training  Society.  The  National  Educational 
Association  will  hold  its  annual  meeting  this 
year  either  in  San  Francisco  or  in  Boston. 

The  opening  of  the  International  Scien- 
tific Congress  to  be  held  in  Buenos  Aires  has 
been  deferred  from  May  25,  the  original  date, 
until  July  or  August.  The  following  Ameri- 
cans living  in  Argentina  form  a  committee  of 
the  congress  representing  the  United  States: 
Professor  Walter  Gould  Davis,  chairman 
(chief  of  the  Argentine  Meteorological  Ser- 
vice); Professor  C.  D.  Perrine  (head  of  the 
Cordoba  Observatory);  Professor  K.  H. 
Tucker  (in  charge  of  Carnegie  Observatory, 
San  Luis),  and  L.  O.  Schultz  (chief  of  Mag- 
netic and  Solar  Physics  Division,  Meteorolog- 
ical Service). 

We  are  requested  by  the  director  of  the 
Treptow  Astronomical  Observatory  to  print 
the  following  note  in  the  '^  redactionnal  part " 
of  Science:  "Professor  Dr.  A.  Kom  will  be 
BO  kind  as  to  hold  some  mathematical  lectures 


about:  'Freie  und  erzwungene  Schwing- 
ungen,  eine  Einflihrung  in  die  Theorie  der 
linearen  Integralgleichungen,'  in  favor  of  the 
Treptow-Stemwarte.  The  inquisitions  about 
this  theory  take  a  first  place  in  the  mathe- 
matical inquiries  of  our  time,  and  have  given 
us  already  well-known  results  in  new  forms, 
as  well  as  completely  new  ones.  The  lectures 
will  take  place  in  the  new  auditory  of  the 
Treptow-Stemwarte,  from  January  20  till 
March  20,  1910,  on  every  Monday  and  Thurs- 
day from  6-7  hour.  (One  lecture  is  en 
Thursday,  January  20,  1910.)" 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

Mr.  J.  Pierpont  Moeusan  has  given  $100,000 
to  Yale  University,  to  establish  a  chair  of 
Assyriology  and  Babylonian  literature  in 
memory  of  William  M.  Laffan,  late  editor  of 
the  New  York  Sun. 

The  directors  of  George  Washington  Uni- 
versity have  announced  that  they  propose  to 
raise  an  endowment  fund  of  $2,000,000.  Mr. 
Henry  C.  Perkins,  a  member  of  the  board, 
made  an  initial  subscription  of  $50,000 
toward  the  fund  on  condition  that  the  sum  be 
raised. 

Dr.  Charles  Graham,  formerly  professor  of 
chemical  technology  in  University  College, 
London,  has  left  his  residuary  estate  (esti- 
mated to  be  £35,000)  to  the  collie  for  re- 
search in  the  School  of  Advanced  Medical 
Studies  of  the  University  of  London. 

The  new  Carnegie  Physics  Laboratory,  Uni- 
versity College,  Dundee,  has  been  formally 
opened  by  Professor  Sir  Joseph  J.  Thomson, 
of  Cambridge  University. 

Dr.  John  W.  Baird,  assistant  professor  of 
psychology  at  the  University  of  Illinois,  has 
been  appointed  professor  of  psychology  at 
Clark  University,  to  succeed  Dr.  Edmund  O. 
Sanford,  who  has  become  president  of  Clark 
College. 

Mr.  F.  J.  M.  Stratton  has  been  appointed 
assistant  to  the  professor  of  astrophysics  in 
Cambridge  University  to  succeed  the  late  Mr. 
Cookson. 

Dr.  J.  L.  SiMOXSEN,  assistant  lecturer  and 
demonstrator  in  chemistry  in  the  University 
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of  Manchester,  has  heen  appointed  professor 
of  chemistiy  in  the  University  of  Madras,  and 
Dr.  A.  Holt  has  succeeded  him  at  Manchester. 


DISCUSSION   AND   CORRESPONDENCE 
INTEBNATIONAL  LANGUAOB 

The  history  of  artificial  languages  for  inter- 
national conununications  presents  some  of  the 
same  features  as  many  other  human  inven- 
tions. At  first  people  hegan  to  work  out  such 
languages  from  so  different  points  of  view 
that  the  first  attempts  are  extremely  imlike 
one  another  and  have  only  that  one  point  in 
common  that  they  are  just  as  impracticable 
as  the  first  flying  machines  were.  But  gradu- 
ally all  phantastic  elements  were  eliminated, 
and  now  we  have  reached  a  period  where  prac- 
tically every  one  works  on  the  same  basis  and 
where  only  small  differences  are  found  between 
the  various  systems  proposed  or  practised  by 
all  serious  believers  in  an  international  lan- 
guage. As  Ostwald  puts  it, ''  the  international 
language  is  no  longer  the  matter  of  more  or 
less  noisy  enthusiasts,  but  a  serious  and  tech- 
nical problem,  which  we  are  going  to  solve 
just  as  well  as  we  are  solving  the  flying 
problem." 

The  first  ^'universal  languages,"  such  as 
those  of  Dalgamo  (1661)  and  Wilkins  (1668), 
were  ''philosophical"  or  a  priori  systems,  in 
which  each  thing  was  denominated  according 
to  its  place  in  a  universal  logical  system.  In 
one  hu  is  mammal,  he  fish,  ha  insect,  the 
various  orders  and  suborders  being  denoted  by 
added  letters  and  syllables;  but  as  there  is  no 
earthly  reason  why  we  might  not  just  as  well 
use  tt^  and  eh  and  ah  or  mi,  mo,  mu,  no  two 
such  systems  have  one  syllable  in  conmion. 
The  next  step  is  represented  by  such  languages 
as  Schloyer's  Volapuk,  which  is  only  semi- 
philosophic,  most  of  the  words  being  English 
roots,  many  of  them,  however,  strangely  dis- 
figured to  fit  in  with  the  requirements  of  the 
completely  philosophical  and  arbitrary  gram- 
mar: voZ= world,  puA;  =  sx)eech,  Melop  = 
America,  because  no  word  was  allowed  to  con- 
tain an  r  or  to  begin  or  end  with  a  vowel,  as 
that  would  interfere  with  Schleyer's  prefixes 
and  suffixes. 


An  enormous  step  in  advance  was  made  in 
Dr.  Zamenhof's  Esperanto  (1887),  because  in 
the  majority  of  words  he  retained  the  forms 
that  were  already  international.  But  unfor- 
tunately he  still  has  too  many  Volapiikisms  in 
his  language.  Not  only  does  he  disfigure 
many  of  the  words  taken  from  actual  lan- 
guages, as  when  alert  becomes  lerta  (with  an 
arbitrarily  changed  signification,  too)  or  when 
French  ahoyer  becomes  hoji;  but  he  also  quite 
arbitrarily  coins  some  words  with  no  founda- 
tion whatever  in  any  language.  As  these  are 
among  the  most  frequently  used  in  the  lan- 
guage (pronouns,  etc.)  they  give  an  air  of 
strangeness  and  unf  amiliarity  to  nearly  every 
Esperanto  sentence  and  probably  more  than 
anything  else  have  deterred  a  great  many 
people  from  taking  the  trouble  to  learn  the 
language. 

Since  1887,  many  people  have  worked  out 
closely  related  artificial  languages  which  all 
tend  to  keep  the  good  features  of  Esperanto 
and  to  eliminate  the  bad  ones.  When  the 
scientific  committee  elected  by  the  Delegation 
for  the  Adoption  of  an  International  Auxil- 
iary Language  set  to  work  in  1907,  it  found 
in  the  works  of  Liptay,  Beerman,  Molenaar, 
Peano  and  others,  but  above  all  in  those  of 
the  ''Academy"  that  had  created  the  Idiom 
Neutral,  a  wealth  of  valuable  suggestions  all 
tending  practically  in  the  same  direction, 
namely,  in  the  direction  of  those  elements  of 
Esperanto  which  had  never  been  criticized. 
On  the  other  hand,  it  found  an  almost  unani- 
mous criticism  of  much  in  Esi)eranto  not  only 
on  the  part  of  believers  in  the  possibility  of 
an  international  language,  but  also  on  the 
part  of  such  skeptics  as  the  famous  Leipzig 
philologists,  Brugmann  and  Leskien;  the 
points  criticized  in  Esperanto  were  in  all 
cases  practically  the  same,  namely,  those  in 
which  Zamenhof  had  arbitrarily  created  some- 
thing instead  of  finding  out  what  was  already 
the  most  international  expression. 

The  language  resulting  from  a  careful  in- 
vestigation of  all  previous  attempts  is  Ido:  it 
must  appeal  to  all  unbiased  minds  because  it 
is  nothing  but  a  systematic  turning  to  account 
of  everything  that  is  already  international. 
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that  root  being  chosen  in  each  case  which  will 
be  most  readily  understood  by  the  greatest 
number  of  civilized  people.  A  few  examples 
will  show  the  contrast  between  Esperanto 
(given  first)  and  Ido;  I  add  the  English 
translation : 

bedauri — regretar,  "  regret " ; 
chiu — omnu,  "everybody"; 
eco — qualeso,  "quality"; 
«Iparoli — pronuncar,  "  pronounce  " ; 
malsupreniri — decensar,  "  descend  " ; 
farto — stando,  "state  of  health"; 
ghojo— joyo,  "joy"; 
kial — ^pro  quo,  "why"; 
kiom — quanto,  "how  much"; 
neniam — nultempe,  "  never  " ; 
nepre — absolute,  "  absolutely  " ; 
parkere — memore,  "by  heart"; 
tago — ^jorno,  "day"; 
vosto — kaudo,  "tail." 

Now,  what  has  been  the  attitude  of  the 
Esperantists  towards  this  new  language?  I 
am  happy  to  say  that  a  great  many  of  them 
have  frankly  acknowledged  its  merits  and  are 
now  active  propagandists  for  it.  If  one  looks 
through  articles  published  before  ld07  and  sees 
the  names  there  praised  as  those  of  the  best 
Esperantists,  one  recognizes  many  of  those 
who  are  now  ardent  Idists  (Schneeberger,  de 
Beaufront,  Kofman,  Lemaire,  Ahlberg,  Gril- 
lon).  Among  four  Americans  who  were 
elected  members  of  the  Esperantist  lAngva 
Komitato,  three  are  now  Idists.  But  on  the 
other  hand  a  great  many  Esperantists  have 
stuck  to  the  old  language  and  tried  to  kill 
Ido,  first  by  a  conspiracy  of  silence  and  then 
by  a  misrepresentation  of  facts  and  of  persons 
connected  with  the  whole  affair.  And  a  great 
many  people  seem  to  take  everything  told  in 
the  Esperanto  papers  as  truth  instead  of  ac- 
quiring a  first-hand  knowledge  of  the  new 
language.  Two  letters  in  Science  of  Decem- 
ber 10  seem  to  call  for  an  answer,  as  they  are 
rather  more  fair  than  many  articles  in  Espe- 
ranto periodicals.  And  I  am  thus  obliged, 
against  my  usual  practise,  to  say  something 
about  personal  matters  that  have  very  little 
bearing  on  the  real  question  at  issue :  it  is  not 
the  persons  supporting  or  deserting  a  lan- 
guage, but  the  essential  features  of  the  lan- 


guage that  are  of  real  importance  in  the  long 
run. 

Ever  since  the  first  appearance  of  the  new 
language  it  has  been  the  tactics  of  the  Espe- 
rantists, not  to  examine  the  language  itself, 
but  to  discredit  it  by  relating  how  now  this, 
now  that  member  of  the  Delegation  Committee 
had  "resigned  from  it  in  disgust.''     Thus  I 
read  at  one  time  in  the  Amerika  Esperantisto, 
that  Professors  Jespersen   and  Ostwald  had 
left  the  committee;  this  piece  of  news  made 
a  profound  impression  on  me,  though  I  must 
add  that  I  know  from  the  very  best  sources 
that  it  was  not  true.     Now  I  read  in  Science 
that  Professor  Dr.  Adolph  Schmidt  also  is  one 
of   those'  members   who   left   the   committee. 
Unfortunately,  I  do  not  know  just  how  deep 
my  regret  should  be,  as  I  have  not  the  slightest 
idea  who  that  gentleman  is;  the  only  thing 
I  know  with  certainty  is  that  he  was   not 
elected  a  member  of  said  committee  and  was 
not  present  at  a  single  one  of  its  meetings,  all 
of  which  I  attended  from  beginning  to  end. 

Only  one  member  ever  left  our  committee, 
and  that  was  Professor  Foerster,  of  Berlin, 
who  saw  fit  to  resign — exactly  one  year  after 
the  committee  had  finished  its  work  and 
printed  its  official  report.  I.  fail  to  see  the 
significance  of  his  act  of  resignation  at  that 
moment,  but  it  constitutes  the  only  fact  of 
what  Mr.  Spillman  calls  the  disruption  of  the 
International  Language  Committee. 

Mr.  Spillman  goes  on  to  say  that  '*  these 
gentlemen  are  not  at  all  agreed  as  to  the  struc- 
ture of  their  language."  It  is  a  usual  thing 
for  Esperanto  papers  to  say  that  we  chan^ 
our  language  about  once  a  month.  Now,  I 
defy  any  one  to  find  any  difference  between 
the  first  specimen  ever  printed  in  Ido  and  the 
language  used  in  the  very  last  issues  of  Pro^ 
greso  or  Belga  Sonorilo,  etc.  But  the  former 
I)eriodical  has  invited  criticism  of  Ido  in  a 
thoroughly  open-minded  and  scientific  spirit 
and  has  printed  articles  by  authors  experi- 
menting with  other  '^ dialects";  but  that  of 
course  does  not  change  the  language  any  more 
than  Danish  is  changed  by  the  admission  in  a 
Danish  periodical  of  articles  written  in  the 
closely  related  Norwegian  and  Swedish  Ian* 
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^goages.  I  quote  from  the  latest  number 
(December,  1909)  of  Progreso  a  few  lines 
which  the  readers  of  Science  will  be  able  to 
make  out  for  themselves  if  I  explain  that 
Fundamentists  are  the  orthodox  Esperantists 
who  look  ui)on  Zamenhof 's  Fundamento  as  a 
holj  book  of  which  not  one  jot  or  one  tittle 
must  ever  be  altered : 

La  Fundamentisti,  per  salvar  la  lingual  uneso 
[unity],  BUpresas  omna  [all]  libereso;  ni  [we] 
ne  devas  imitar  li ;  ni  devas,  ne  nur  [only]  tolerar, 
ttd  admisar  ]a  kritiko,  nam  [for]  se  ni  ne  admisus 
•ol  [it]  inter  ni,  sub  formo  di  amikal  e  bonyola 
^disktttado,  ol  eventus  ezter  ni,  e  konseque  kontre 
ni;  nulu  povas  [no  one  can]  supresar,  sufokar 
la  kritiko;  la  max  grava  eroro  e  kulpo  di  I'Esper- 
antista  chefi  eds,  ke  li  malsaje  [unwisely]  volis 
•exterminar  ol  ek  lia  armeo.  Segun  la  paroli  di  So. 
Sterrett,  la  kritiko  ne  esas  la  morto,  sed  la  vivo 
di  ciencala  entraprezo  quale  la  nia  [ours]. 

Thus  on  all  points  we  substitute  scientific 
methods  and  procedures  for  haphazard  and 
arbitrary  word-coinages  and  a  blind  swearing 
in  the  words  of  the  "  majstro ''  2^menhof . 

Just  as  some  people  have  two  religions,  one 
for  Sundays  and  another  for  week  days,  Espe- 
ranto has  two  si)elling8.  One  is  the  real  thing 
with  five  circumflexed  consonants ;  if  you  hand 
in  a  telegram  in  that  orthography,  it  can  not 
!»  correctly  transmitted,  and  most  printing 
offices  can  not  print  texts  thus  written*;  type- 
writers have  to  be  specially  equipped  for  these 
letters,  and  in  ordinary  writing  they  are  cum- 
bersome because  the  pen  has  to  be  lifted  very 
frequently  from  the  paper.  No  other  system 
•of  artificial  language  has  anything  like  these 
letters,  which  are  thus  shown  to  be  imneces- 
sary.  Zamenhof  himself  in  1894  recognized 
these  circumflexed  letters  as  a  ''very  impor- 
tant hindrance  to  the  spreading  "  of  Esperanto, 
but  still  he  opposes  any  attempt  to  discard 
them  and  only  allows  his  followers  to  use  an 
h  after  the  letter  as  a  permissible  spelling 
whenever  the  real  Esperanto  letters  can  not  be 
had.  This  leads  to  such  spellings  as  hhemio, 
which  few  chemists  will  gladly  accept  as  the 
name  of  their  science,  and  even  in  extreme 
■cases  to  four  successive  ^'s  (monahhhhoro!). 
'Therefore  some  Esperantists  have  tried  other 


desperate  remedies,  writing  a'ang'o  or  sdngo 
instead  of  sango  with  circumflex  over  8  and  g, 
or  shangho  (Ido,  chanjo).  Whichever  way  you 
spell  Esperanto,  it  looks  unsightly,  and  in 
many  cases  unnecessarily  alters  the  aspect  of 
international  words. 

Mr.  Kellerman  finds  that  Ido  is  less  musical 
and  more  monotonous  than  Esperanto ;  I  have 
not  yet  found  any  one  who  was  of  the  same 
opinion  after  listening  to  one  half  page  of  the 
same  text  translated  into  both  languages,  as 
the  numerous  aj-oj-uja  and  the  frequent  sibil- 
ants of  Esperanto  are  avoided  in  Ido.  "Mi. 
Kellerman  also  speaks  of  the  ''harsh  Anglo- 
Saxon  pronunciation  of  the  letter  j'*  in  Ido. 
He  will  allow  a  phonetician  to  say  that  it  is 
neither  harsh  nor  Anglo-Saxon ;  besides,  is  Ido 
joyo  harsher  than  Esperanto  gojo  with  a  cir- 
cumflex over  g  or  ghojof  The  sound  is  iden- 
tical in  both  cases,  but  Esperanto  spells  the 
initial  sound  in  two  ways  unexampled  in  any 
language,  living  or  dead,  while  Ido  here  as 
elsewhere  selects  the  most  international  form. 

The  only  refutation  of  Mr.  Kellerman's  as- 
sertion that  Esperanto  is  more  logical  and 
more  truly  international  than  Ido  and  that 
Ido  lacks  definite  rules  is  by  a  comparison  of 
the  two  systems:  I  hope  many  of  the  readers 
of  Science  will  imdertake  that  comparison  for 
themselves  by  a  study  of  our  g^ranmiars  and 
readers  or  of  parallel  texts  in  both  languages. 
Such  an  examination  will  soon  make  them 
see  where  the  truth  of  the  matter  lies. 

The  main  consideration  with  Mr.  Keller- 
man seems,  however,  to  be  the  number  of 
adherents,  and  I  must  admit  that  Esperantists 
still  are  more  numerous  than  Idists.  But,  as 
the  boy  said  when  applying  for  some  work  and 
being  met  with  the  objection  that  he  was  too 
young :  "  I  shall  improve  in  that  respect  every 
day."  Ido  certainly  gained  more  followers  in 
the  first  twelve  months  of  its  existence  than 
Esperanto  did  in  the  first  twelve  years  of  its 
life.  Mr.  Kellerman  quotes  from  the  title 
page  of  the  Iniemacia  Scienca  Revuo  seven- 
teen names  of  noted  men  of  science  who  sup- 
port that  periodical.  There  is  no  doubt  that 
Scienca  Revuo  would  be  a  more  valuable  paper 
if  these  men  also  appeared  inside  the  cover, 
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but  as  a  matter  of  fact  the  great  majority  of 
them  never  published  anything  in  Esperanto. 
Their  support  is  purely  platonic,  and  as  it  was 
given  before  the  birth  of  Ido,  it  shows  their 
approval  of  the  general  idea  of  an  interna- 
tional language  more  than  of  that  particular 
form  of  such  a  language.  It  is  a  significant 
fact  that  not  a  single  philologist  has  accepted 
Esperanto  in  its  Zamenhofian  shape;  the  only 
one  mentioned  in  Esperanto  papers  is  Bau- 
douin  de  Courtenay  in  St.  Petersburg,  but  he 
has  publicly  declared  that  "Of  course,  Espe- 
ranto needs  improvements/'  and  though  he 
does  not  accept  Ido  in  every  detail,  he  says 
that  it  is  better  than  Esperanto  in  many 
respects.  But  the  leading  French  Esperanto 
paper  {Lingvo  Intemacia)  refused  to  print  a 
protest  from  Baudouin  de  Courtenay  after 
they  had  printed  what  purported  to  be  an 
article  by  him  entirely  in  favor  of  Esperanto, 
which  he  had  never  written. 

I  am  optimist  enough  to  believe  that  the 
present  tactics  of  many  Esperantists  will  soon 
cease,  and  that  they  will  then  see  that  a  good 
cause  can  only  be  furthered  by  a  loyal  discus- 
sion of  the  pros  and  cons  without  regard  to 
persons.  No  great  invention,  no  great  scien- 
tific discovery,  ever  sprang  into  the  world  fidl- 
fledged;  they  all  have  required  the  patient 
cooperation  of  many  minds.  Yet  we  are  to 
believe  that  Dr.  Zamenhof's  invention  of  1887 
stands  in  no  need  of  improvement  in  its  vital 
elements;  and  it  is  considered  a  sacrilege  to 
whisper  that  its  alphabet  is  cumbersome,  many 
of  its  roots  badly  selected,  much  of  its  gram- 
mar too  capricious  and  its  methods  of  word- 
formation  insufficient  and  amateurish,  and 
that  by  setting  to  work  on  scientific  prin- 
ciples it  is  possible  to  devise  a  much  better 
language  of  a  much  more  truly  international 
character,  "  not  perfect,"  perhaps,  "  but  always 
perfectible." 

Otto  Jespersen 
Columbia  University 


SCIENTISTS  AND  ESPEBANTO 

In  Science  for  December  3  appears  an  in- 
teresting note  on  Esperanto  from  the  pen  of 
Professor  Tingle,  in  which  he  criticizes  the 


statement  made  in  a  former  article  of  my  own, 
that  the  adoption  of  an  international  lan- 
guage is  the  solution  of  many  difficulties  for 
scientific  men.  Waiving  the  fact  that  he  ap- 
plies the  quotation  he  makes  in  a  manner 
other  than  the  context  will  strictly  warrant, 
his  remarks  still  leave  unshaken  my  convic- 
tion that  the  use  of  the  international  lan- 
guage would  be  a  means  of  lightening  the 
linguistic  burdens  of  all  scientific  workers, 
and  among  them,  of  the  chemists;  even  under 
the  somewhat  drastic  conditions  of  the  hypo- 
thetical case  he  cites. 

I  venture  to  believe,  that  if,  as  he  supposes, 
subsequent  to  January  1,  1910,  all  chemical 
communications  were  compelled  to  be  made 
in  Esperanto,  the  result  would  not  be,  as  he 
fears,  simply  the  additional  burden  of  another 
language  to  be  learned,  but  that,  on  the  con- 
trary, chemists  would  discover  that  they  did 
not  need  to  be  also  expert  linguists  in  order 
to  keep  in  touch  with  the  movements  of  their 
science  throughout  the  world,  and  that,  while 
possibly  a  reading  knowledge  of  certain  mod- 
em national  tongues,  for  perusal  of  matter 
already  chronicled,  was  still  desirable,  a 
speaking  and  writing  knowledge,  a  very  differ- 
ent matter,  had  become,  almost,  if  not  en- 
tirely, imnecessary  in  their  scientific  work. 
Such  an  intimate  knowledge  would  be  needed 
of  one  language  only  and  that,  the  simplest  of 
all,  Esperanto.  The  authors  of  the  communi- 
cations would  also  find  a  much  larger  audi- 
ence, to  the  advantage  both  of  themselves  and 
of  the  world  in  general. 

It  is  true  that  sometimes,  in  quoting  from 
existing  writings,  it  is  desirable  to  use  the  lan- 
guage in  which  the  author  wrote,  in  order  to 
clearly  express  his  thought,  and  to  this  extent 
would  it  be  necessary  to  permit  the  use  of 
other  tongues  than  the  international  one,  but 
this  would  be  a  very  small  item  compared  with 
the  immense  gain  that  all  the  new  facts  and 
theories  of  the  science  would  be  expressed  in 
the  world  language,  and,  as  the  years  rolled  hy, 
the  necessity  of  using  any  national  languacfe 
in  such  international  communications  and 
contributions  would  grow  less  and  less — ^to 
finally  disappear. 


Jahu^BT  21,  1910] 


SCIENCE 


113 


Even  the  reading  knowledge  of  natural 
toDgaes  required  for  study  or  reference  would 
be  immediately  reduced  to  a  minimum,  be- 
cause large  amounts  of  matter  which  at  pres- 
ent are  not  translated  into  the  national  lan- 
goages,  for  no  other  reason  than  that  the  de- 
mand for  it  in  each  tongue  will  not  justify  the 
eipense,  could  be  translated  into  the  accepted 
international  idiom,  as  it  would  then  haye  the 
vorld  for  a  market.  Every  year  this  mini- 
mum would  steadily  approach  zero,  as  new 
theories  and  methods  superseded  old  and  were 
given  to  the  world  by  their  authors,  in  Es- 
peranto. 

The  desirability  of  having  an  author's  own 
words  and  expressions,  whether  one  is  study- 
ing him  privately  or  quoting  from  his  works, 
is  only  another  reason  why  that  author,  when 
desiring  to  reach  all  the  world,  should  write 
in  a  common  tongue,  which  all  the  world  can 
easily  understand,  and  the  acquisition  of 
which,  to  those  chemists  or  other  scientists  of 
ihe  present  day  who  already  know  English, 
French  and  German,  is  but  child's  play.  Such 
should  be  willing  to  accept  this  "  burden  "  ( ?), 
in  order  that  their  less  gifted  brethren  may 
have  also  the  advantages  of  reading  in  the 
original,  scientific  matter  to  be  hereafter  re- 
corded. 

We  can  not  change  the  writings  of  the 
past,  but  the  book  of  the  future  is  ours  to 
make  or  mar,  and  how  better  can  we  fill  its 
pages  than  by  recording  the  new  triumphs  of 
science  in  one  language,  an  international  lan- 
guage, which  even  her  humblest  worshipper 
may  readily  acquire?  J.  D.  Hailman 

PirrSBUBGH, 

December  13,  1909 
RELATIVITY   AND   SOME   OF   ITS   CONSEQUENCES 

The  discussion  of  relativity  in  the  recent 
meeting  of  the  American  Physical  Society  in 
Boston  was  a  serious  disappointment  to  me. 
It  interfered  with  some  of  my  future  plans, 
and  it  left  me  in  the  dark  concerning  how 
those  plans  might  be  amended. 

I  had  intended,  when  I  became  a  disem- 
bodied spirit,  to  start  outwards  from  my  space 


locus  at  that  instant,  and  to  travel  with  twice 
the  velocity  of  light  along  my  individual  time 
emanations,  until  I  had  reached  the  beginning 
of  my  time  career.  I  was,  and  am,  curious*  to 
see  how  that  history  would  appear  when  re- 
viewed backwards  in  this  manner.  I  had  then 
planned  to  pause  until  my  history  should  over- 
take me  again.  This  would  give  me  a  chance 
to  see  myself  as  others  had  seen  me.  I  had 
previously  realized  that  this  would  be  a  cruise 
which  would  require  a  great  deal  of  skill  by 
reason  of  the  constantly  changing  position  of 
my  individual  time  and  space  locus,  due  to 
terrestrial  and  solar  motion.  Still  I  had 
thought  it  possible  to  follow  the  tangled  trail, 
by  keeping  my  course  at  right  angles  to  the 
daily  and  annual  wave  fronts,  as  they  suc- 
cessively presented  themselves. 

It  had  seemed  i)ossible  also  to  gain  in  this 
manner  the  experimental  data  necessary  in  the 
framing  of  a  general  system  of  vector  analysis. 
This  system  would  enable  one  to  start  with  the 
space  locus  at  which  the  earthly  clay  was 
shaken  off,  and  to  locate  with  reference  to  it 
any  other  point  in  his  own  time  and  space 
career.  An  increase  in  the  length  of  the  space 
vector  in  any  direction  would  simultaneously 
carry  one  outward  in  space,  forward  in  time 
and  backward  in  history. 

The  Boston  discussion  did  not  supply  one 
item  of  information  which  I  had  confidently 
expected.  It  is  necessary  that  one  should,  on 
such  a  cruise,  know  the  precise  number  of 
cubic  miles  in  a  cubic  year.  This  informa- 
tion was  not  given  us.  In  addition  it  was 
revealed  that  it  is  not  possible  for  any  velocity 
to  be  greater  than  that  of  light,  or  3  X  ^^^  ^^^' 
per  second. 

Is  this  conclusion  final?  We  can  see  that 
the  waves  which  contain  our  spoken  words  lag 
greatly  on  those  which  embody  our  visible 
acts.  May  there  not  be  some  more  refined 
medium,  a  spiritual  medium,  perhaps,  in  which 
17  can  exceed  3  X  l^**  ^^'  P®'  second? 

Evidently  we  must  no  longer  sneeze  at  dis- 
cussions concerning  the  relation  between  the 
whereness  of  the  when  and  the  whenness  of 
the  where.     The   equations   placed   on   that 
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Boston  blackboard  show  that  it  may  become 
possible  to  determine  the  relation  between 
the  present  space  locus  of  the  instant  when 
Jolfri  Hancock  finished  his  signature  to  a  cer- 
tain immortal  document,  and  the  present  time 
locus  of  the  point  in  space  which  his  center  of 
gravity  then  occupied. 

Francis  E.  Nipher 

^^  geometbioal ''  canals  on  mars? 
a  suggestion 

At  the  present  writing,  Mars  is  traveling 
rapidly  away  from  the  earth,  but,  unfortu- 
nately, its  mystery  remains.  Much  was  ex- 
pected from  the  observations  to  be  made  at 
the  recent  opposition,  the  most  favorable  one 
in  some  respects  since  1892;  and  the  planet 
has  in  fact  been  studied  eagerly  and  carefully 
with  telescopes  of  many  sizes  and  kinds,  and 
all  the  resources  made  available  by  the  ad- 
vance in  our  knowledge  of  photographic  and 
spectroscopic  processes  have  been  drawn  upon 
to  aid  in  solving  the  problems  Mars  presents. 
The  details  of  these  observations,  for  the  most 
part,  have  not  yet  been  published,  but  enough 
has  been  written  to  show  that  the  average 
astronomer,  as  well  as  the  intelligent  layman, 
is  left  in  as  great  doubt  as  to  the  actual  con- 
figuration of  the  surface  of  Mars  and  the 
meteorolog^ical  conditions  prevailing  there  as 
he  was  a  year  ago. 

Even  the  fundamental  question  as  to  the 
size  of  telescope  best  adapted  to  the  study  of 
planetary  detail  remains  an  open  one.  On 
the  one  hand,  an  expert  areographer,  owner 
of  a  24-inch  refractor,  has  repeatedly  claimed 
for  his  telescope  ''greater  space-penetrating 
powers''  (due  to  the  combined  excellences  of 
his  lens  and  his  atmosphere)  than  those  pos- 
sessed by  any  other  in  the  world,  and  says 
that  it  is  by  virtue  of  these  powers  that  he 
can  see  Martian  details  invisible  elsewhere. 
On  the  other  hand,  an  astronomer  in  charge 
of  a  much  larger  refractor  has  recently  said 
that  his  telescope  was  too  powerfuV  to  show 

^  It  is  rather  amusing,  by  the  way,  to  note  that 
some  of  our  European  friends  seem  to  have  missed 
entirely  the  point  of  this  remark  and  have,  indeed, 
taken  it  so  seriously  as  to  be  olffended! 


the  canals  on  Mars.  Again  we  are  told  that 
to  get  the  best  results  in  such  studies  we  must 
use  comparatively  small  telescopes  or  ''cap 
down  "  the  object  glasses  of  the  larger  instru- 
ments— even  a  24-inch  aperture  is  improved 
by  this  process,  it  is  said. 

It  is  hardly  necessary  to  call  attention  to 
the  very  diverse  views  held  by  areographers 
not  only  as  to  the  interpretation  to  be  put 
upon  many  of  the  markings  observed  on  Mars 
— in  particular,  the  geometrical  network  of 
the  "canals" — ^but  even  as  to  their  objective 
reality.  Some  optimists  had  hoped  that  pho- 
tography would  effectually  dispose  of  all  doubts 
on  the  latter  point,  and  Mr.  Lowell,  indeed, 
has  stated  that  his  photographs  have  forever 
settled  the  matter.  But  one  needs  only  to 
compare  the  drawing  made  by  M.  E.  M.  An- 
toniadi,  himself  an  expert  student  of  Martian 
topography,  from  forty  of  Mr.  Lowell's  pho- 
tographs' with  the  direct  prints  from  other 
photographs  published  by  liir.  Lowell  himself* 
to  realize  that  the  "doctors  disagree"  as 
earnestly  as  ever.  It  would  seem  that  the 
time  has  come  for  the  experts  to  reach  some 
definite  agreement  on  these  questions,  and  it 
is  because  I  have  a  suggestion  to  offer  that 
appears  to  be  practicable  and  that  would,  if 
followed,  undoubtedly  clear  the  atmosphere, 
that  I,  who  am  merely  an  interested  student, 
not  an  expert,  have  ventured  to  write  this  note. 

Mr.  Percival  Lowell  has  long  been  known 
as  the  chief  advocate  of  the  view  that  the 
Martian  "canals"  and  other  delicate  surface 
markings  on  the  planet  which  he  has  so  fully 
observed  and  described  are  objective  realities, 
and  that  they  offer  unmistakable  evidence  of 
intelligent  life  on  the  planet.  He  has  not  only 
published  his  observations  and  conclusions  in 
detail  in  technical  publications,  but  he  has 
also  written  several  popular  books  on  Mars — 
"science  that  reads  like  romance" — ^to  sup- 
port these  views.  He  has  also  claimed  over 
and  over  again  that  his  telescope  and  his 
geographical  location  give  him  facilities  for 

*  Monthly  Notioea  Royal  Aatronomioal  Society^ 
Vol.  LXIX,  p.  110,  1908. 

*  Proceedings  of  the  Royal  Society  of  London, 
Series  A,  Vol.  177,  p.  132,  1906. 
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Martiaii  study  not  enjoyed  by  any  one  else- 
where. 

Suppose,  then,  that  Mr.  Lowell  invite  two 
or  three  other  well-known  expert  students  of 
planetary  detail — say,  for  example,  Mr.  E.  E. 
Barnard,  of  the  Yerkes  Observatory;  Mr.  W. 
H.  Pickering,  of  Harvard  College  Observa- 
tory, and  Mr.  E.  M.  Antoniadi,  of  I'Observa- 
toire  de  Juvisy — ^to  come  to  Flagstaff  and  join 
him  in  observing  Mars  at  its  next  opposition. 
Would  not  astronomers  and  the  public  gen- 
erally accept  as  objective  realities  any  surface 
markings  observed,  either  visually  or  photo- 
S^raphically,  by  all  four  of  these  experts? 

These  experts  might  perhax>8  also  undertake, 
during  their  residence  at  MagstafF,  to  verify 
the  remarkable  and  intricate  network  of  mark- 
ings on  the  planets  Venus'  and  Mercury'  which 
have  been  seen  at  the  Lowell  Observatory,  and 
only  there,  so  far  as  I  am  aware,  and  which,  to 
the  uninitiated,  present  many  points  of  resem- 
blance to  the  **  canal "  system  on  Mars.  The 
fact  that  all  the  members  of  the  Lowell  Ob- 
serFatory  staff  are  able  to  see  so  many  of  these 
markings  which,  apparently,  are  invisible  from 
other  stations,  would  seem  to  lend  additional 
interest  to  my  suggestion. 

Great  as  have  been  Mr.  Lowell's  services  in 
stimulating  zeal  in  planetary  studies,  in  no 
way,  I  think,  could  he  add  more  to  the  sure 
advancement  of  our  knowledge  in  this  field 
than  by  inviting  such  a  committee  of  experts 
to  share  with  him,  for  a  time,  the  advantages 
offered  by  his  excellent  telescope  and  favorable 
atmosphere.  B.  G.  Aitken 

December  8,  1909 


SCIENTIFIC  BOOKS 
The  Human  Body  and  Health.  An  Liter- 
mediate  Text-book  of  Essential  Physiology, 
Applied  Hygiene  and  Practical  Sanitation 
for  Schools.  By  Alvin  Davidson,  M.S., 
AM.,  PhJD.,  Professor  of  Biology  in  Lafay- 
ette College.  New  York,  American  Book 
Company. 

'For  the  markings  on  Mercury  see  Popular 
Agtnnomy,  Vol.  IV.,  p.  360,  1897 ;  for  the  mark- 
ings on  Venus,  The  Popular  Science  Monthly,  Vol. 
LXXV.,  p.  621,  1909. 


This  is  an  aggressive  book.  It  abounds  in 
plain  statements  that  attract  the  reader  and 
lead  him  on. 

The  author's  motive  and  plan  is  indicated 
in  the  preface  as  follows: 

A  few  minutes'  reflection  in  regard  to  the 
modem  ways  of  living  will  fix  in  the  mind  of  the 
sound  reasoner  the  conviction  that  we  are  a  care- 
less and  cruel  people.  Nearly  one  thousand  human 
beings  in  the  United  States  are  dying  daily 
of  diseases  which  science  has  shown  how  to  pre- 
vent. Streams  are  polluted,  garbage  dumped  on 
the  nearest  vacant  lot,  fresh  air  and  sunshine  shut 
out  of  the  houses  by  double  doors  and  windows, 
and  innocent  children  fed  dirty  milk  because 
people  do  not  realize  that  these  acts  are  respon- 
sible for  many  of  the  four  thousand  graves  daily 
made  in  our  nation's  cemeteries. 

Sanitary  science  and  the  public  heaUh  can  be 
advanced  only  as  they  are  supported  by  an  intel- 
ligent public  opinion;  .  .  .  new  ideas  are  grasped 
most  readily  by  the  young.  Parents  do  not  recog- 
nijBe  that  eyesight  is  being  impaired,  normal 
growth  prevented,  blood  poisoned  and  the  body 
starved  because  of  customs  and  habits  bom  in 
ignorance.  .  .  .  Anatomy  and  physiology  is  of 
little  value  to  our  young  folks  unless  it  helps 
them  to  practise  intelligently  in  their  daily  lives 
the  teachings  of  hygiene  and  sanitation.  .  .  . 
Specific  facts  and  full  explanations  are  given 
showing  how  disease  is  caused  and  how  the  body 
may  be  kept  well  and  strong.  .  .  . 

The  contents  of  the  book  are  as  follows: 
Chapter  I.,  The  Human  Body  as  a  Living 
Machine;  chapter  11.,  Plants  and  Animals 
Belated  to  Health;  chapter  IIL,  The  Plan  of 
the  Human  Body;  chapter  IV.,  Food  for  the 
Body;  chapter  V.,  The  Care  and  Cooking  of 
Food;  chapter  VL,  How  Food  is  Used  by  the 
Body;  chapter  VII.,  Drink  and  Health;  chap- 
ter VIII.,  Tobacco  and  other  Narcotics  and 
their  Effect  on  Health;  chapter  IX.,  The 
Blood  and  its  Passage  through  the  Body; 
chapter  X.,  Breathing  and  its  Use;  chapter 
XL,  Air  and  Health;  chapter  XII.,  Cleanli- 
ness and  Warmth;  chapter  Xm.,  Clothing 
and  Colds;  chapter  XIV.,  The  Bones;  chapter 
XV.,  The  Muscles  and  Exercise;  chapter 
XVI.,  How  the  Body  is  Governed;  chapter 
XVn.,  The  Care  of  the  Nervous  System  and 
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how  Narcotics  Effect  it;  chapter  XVm., 
Organs  for  Eeceiying  Knowledge;  chapter 
XIX.,  The  Cause  of  Sickness;  chapter  XX., 
How  to  Keep  Well. 

The  book  is  well  supplied  with  illustrative 
cuts  which  for  the  most  part  are  fairly  good. 
The  representation  of  the  tubercle  bacillus  on 
page  fifteen  is  hardly  typical  of  that  organism. 
The  red-blood  cells  are  described  as  cup-shaped 
(p.  79).  This  is,  or  has  been,  the  teaching  in 
die  Harvard  laboratories,  but  is  not  generally 
accepted. 

The  eustachian  tube  is  represented  as  enter- 
ing the  middle  ear  at  a  level  lower  than  that 
of  the  fenestra  rotimda  and  inferior  margin 
of  the  tympanum  (p.  177). 

A  few  criticisms  of  the  text  may  be  ad- 
vanced as  follows: 

Page  15:  Measles  is  given  as  a  bacterial 
disease.  This  has  not  yet  been  proved.  The 
author  recognizes  that  fact  on  page  191. 

Page  16:  It  is  stated  that  "our  common 
disease  bacteria  do  not  have  spores.  . . ."  The 
bacillus  of  tetanus  that  figures  so  extensively 
in  our  Fourth  of  July  mortality  is  a  spore- 
forming  bacterium;  the  bacillus  of  tubercu- 
losis is  thought  at  times  to  show  spore  forma- 
tion; other  pathogenic  spore-forming  bacteria 
are  the  bacillus  of  anthrax,  the  bacillus  of 
malignant  oedema. 

Page  18 :  "  Yellow  fever  and  ...  are  caused 
by  tiny  animals.  .  .  ."  This  is  probably  true, 
but  the  fact  remains  that  the  specific  cause  of 
yellow  fever  has  not  yet  been  demonstrated. 

Page  19:  It  is  stated  that  the  ova  of  head 
lice  may  be  removed  by  washing  the  hair  "  two 
or  three  times"  with  "soap  and  equal  parts 
of  vinegar  and  hot  water."  This  is  a  disap- 
pointing treatment.  The  patient  is  lucky  if 
he  escapes  without  a  close  hair  cut.  At  best 
the  ova  may  otherwise  be  removed  only  by 
hours  of  careful  combing. 

Page  36:  The  question  is  asked:  "Why  is 
it  harmful  to  eat  more  than  the  body  needs  ? " 
According  to  some  of  our  best  authorities  it 
is  impossible  not  to  eat  more  than  the  body 
needs. 

Page  37:  Scarlet  fever  is  referred  to  as  a 
bacterial  disease.     The  fact  that  the  specific 


cause  of  this  disease  has  not  been  found  is 
recognized  on  page  191. 

Page  44:  Beference  is  here  made  to  mucus 
as  having  "the  power  to  kill  many  harmful 
bacteria  and  thus  protect  the  body  from  dis- 
ease." Our  authorities  on  the  flora  of  the 
normal  mouth,  nose  and  tiiroat  tell  us  that 
these  regions  may  contain  a  score  or  more  of 
varieties  of  bacteria,  including  such  forms  aa 
the  staphylococcus  and  streptococcus  pyogens, 
pneumococcus,  bacillus  of  diphtheria  and  the 
meningococcus. 

Page  60:  A  description  of  "stomach  diges- 
tion" is  given  here  with  no  reference  to  the 
fact  established  by  Cannon  that  salivary  diges- 
tion is  continued  for  some  time  after  the  food 
has  reached  the  cardia. 

Page  67:  The  carbonated  drinks  are  here 
stated  to  be  healthful  when  used  in  modera- 
tion. It  must  not  be  forgotten  that  soda 
water,  ginger  ale,  and  so  on,  are  responsible 
for  a  great  deal  of  indigestion.  The  special- 
ists in  our  large  skin  clinics  spend  a  good  deal 
of  time  proscribing  these  drinks. 

Pages  90  and  122:  Turpentine  and  alcohol 
are  recommended  as  antiseptic  washes  for 
fresh  wounds.  This  is  severe  treatment. 
Turpentine  and  alcohol  are  very  painful  when 
applied  to  raw  surfaces. 

Page  107:  ".  .  .  impure  air  is  heavy  and 
near  the  floor."  This  statement  is  startling. 
In  view  of  the  fact  that  it  is  at  variance  with 
the  teachings  of  hygiene  for  many  years,  it 
must  be  backed  up  with  a  careful  array  of 
significant  experimental  facts  before  it  can  be 
credited.  The  single  experiment  offered  in 
the  text  does  not  sujBice. 

Page  121:  "To  avoid  dandruff,  the  scalp 
should  be  thoroughly  washed  with  soap  and 
warm  water  once  or  twice  a  month."  The 
avoidance  of  dandruff  is  not  so  simple.  If 
much  reliance  is  placed  on  this  advice  it  will 
lead  to  disappointment. 

Page  194:  ".  .  .  and  numerous  cases  are  on 
record  where  the  use  of  milk  from  sick  cows 
has  given  the  disease  [tuberculosis]  to  chil- 
dren." There  is  good  reason  for  being  afraid 
of  milk  from  tubercular  cows  in  spite  of  the 
fact  that  some  of  our  very  best  authorities  are 
not  disposed  to  agree  that  there  are  numerous 
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authentic  cases  of  hnman  tuberculosis  from 
this  source. 

A  special  effort  is  made  throughout  this 
hofk.  to  present  the  evil  effects  of  the  use  of 
aloohol  and  tobacco.  This  is  legitimate  and 
worthy,  but  one  can  not  help  asking  if  it  is 
not  overdone.  Young  people  are  not  stupid. 
It  is  not  wise  to  place  extreme  statements 
before  them.  They  are  very  likely  to  discover 
that  some  of  the  most  successful  men  in  every 
branch  of  life  smoke  or  drink  more  or  less. 
They  may  find  the  practise  in  their  own  de- 
aervingly  respected  parents.  They  are  likely 
to  ask  if  the  fishes  on  pages  72  and  111,  which 
died  in  twenty-five  minutes  from  the  poison 
soaked  out  of  tobacco  placed  in  their  aquaria 
would  not  have  died  just  as  quickly  if  tea 
leaves  or  coffee  grounds  or  boiled  cauliflower, 
onions  or  table  olives  had  been  substituted  for 
the  tobacco;  or  if  any  other  smoke  passed 
throo^  the  aquarium  of  the  fish  on  page  168 
would  not  have  been  as  disastrous  as  the 
tobacco  smoke  which  took  that  fish's  life. 
These  experiments  should  be  checked  up  with 
controls.  There  are  enough  indisputable  facts 
pointing  to  the  evil  effects  of  alcohol  and 
tobacco  to  furnish  sufficient  argument  against 
their  unwise  use.  Thomas  A.  Storey 

OoLLB^  or  THE  CrTT  ow  New  Tons 

Catalogue  of  the  Lepidoptera  PhalcBna  in  the 
British  Mueeum.  Volume  YII.,  1908;  Vol- 
ume VKL,  1909.  By  Sir  Oeoboe  F.  Hamp- 
SOK,  Bart. 

The  present  volumes  deal  with  part  of  the 
sabfamily  Acronyctinsd  of  the  family  Noc- 
toide.  This  subfamily  will  be  treated  in 
three  volumes,  of  which  these  are  the  first 
and  second.  Volume  Vll.  comprises  843 
species  in  96  genera.  Volume  YLLl.,  720 
species  in  104  genera.  The  key  to  the  genera 
of  the  AcronyctinsB  given  in  Volume  Vll.  is 
reprinted  in  Volume  Vlll.  with  some  addi- 
tions and  corrections  and  with  the  references 
to  pages  added.  A  large  number  of  the  gen- 
era are  new,  and  their  appearance  in  print 
without  citation  of  species  under  them  is 
rather  unfortunate,  as  the  proper  citation  of 
species  will  not  occur  until  Volume  IX.  ap- 
pears.   In  the  meantime,  students  using  the 


tables  are  liable  to  make  use  of  these  names. 
As  we  understand  the  rules,  such  use  would 
appropriate  the  authorship  of  the  generic 
names,  and  we  have  ourselves  avoided  using 
them  on  several  occasions.  Sir  George  Hamp- 
son  follows  the  general  plan  of  the  preceding 
volumes,  so  useful  and  well  received  by  the 
entomological  public.  It  goes  without  saying 
that  the  majority  of  our  familiar  names  are 
changed.  But  this  is  something  that  we  have 
learned  to  expect  and  is,  indeed,  quite  im- 
avoidable,  as  never  before  have  the  moths  of 
the  world  been  consistently  classified  by  an 
author  so  capable  in  the  subject  and  so  weU 
supplied  with  material.  An  incidental  result 
of  the  continued  appearance  of  these  volumes 
is  the  enabling  of  the  general  student  to  de- 
termine Korth  American  noctuids  independ- 
ently. Heretofore,  there  have  existed  no  gen- 
eral tables  of  genera  and  species  anywhere 
nearly  up  to  date,  so  that  it  has  been  practi- 
cally necessary  for  the  last  thirty  years  to 
refer  doubtful  si)ecimens  to  a  single  student 
who  has  made  this  field  his  own.  The  relief 
now  being  afforded  from  this  condition  is 
gratifying.  Harrison  G.  Dtar 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  Journal  of  Biological  Chemistry,  Vol. 
Vn.,  No.  1,  issued  December  21,  contains  the 
following:  ''The  Iodine  Complex  in  Sponges 
(3,5-Diiodotyro8ine),"  by  Henry  L.  Wheeler 
and  Lafayette  B.  Mendel.  Decomposition  of 
ordinary  bath  sponges  by  barium  hydrate 
yields  3,5-diiodotyro8ine  (iodgorgoric  acid). 
''  On  the  Preparation  and  Properties  of  lodo- 
mucoids,"  by  Gustavo  M.  Meyer.  Treatment 
of  tendomucoid  with  iodine  in  alkaline  solu- 
tion produces  iodo-mucoids,  containing  about 
14  per  cent,  of  organic  iodine.  ^  Lactic  Acid 
in  the  Autolyzed  Dog's  Liver,"  by  Tadasu 
Saiki.  The  lactic  acid  formed  in  liver  au- 
tolysis is  largely  sarcolactic  acid.  ''Liquid 
Extraction  with  the  Aid  of  Soxhlet's  Appa- 
ratus," by  Tadasu  Saiki.  An  adaptation  of 
the  usual  form  of  Soxhlet's  apparatus  for  ex- 
traction of  liquids.  "  A  Study  of  the  Chem- 
istry of  Cancer:  11.,  Purin  Bases,  Creatin  and 
Creatinin,"  by  Tadasu  Saiki.      Analyses  of 
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fresh  carcinomata.  '^  A  Note  on  the  Estima- 
tion of  Purin  Nitrogen  in  Urine/'  by  Stanley 
B.  Benedict  and  Tadasu  Saiki.  Preliminary 
addition  of  acetic  acid  to  urine  makes  the 
Ejriiger-Schmid  method  more  accurate.  ^'  On 
the  Neutrality  Equilibrium  in  Blood  and  Pro- 
toplasm/' by  Lawrence  J.  Henderson.  An 
answer  to  Bobertson  (Joum.  Biol.  Ohem,,  YI., 
p.  313,  ld09).  ''Observations  on  the  Influ- 
ence of  Lactic  Acid  Ferments  upon  Intestinal 
Putrefaction  in  a  Healthy  Individual/'  by 
Helen  Baldwin.  Addition  of  lactobaoilline, 
bacillac  or  zoolak  to  diet  did  not  diminish 
urinary  evidence  of  intestinal  putrefaction. 
''The  Catalytic  Action  of  Amino-acids,  Pep- 
tones and  Proteins  in  Effecting  Certain  Syn- 
theses/' by  H.  D.  Dakin.  Condensation  (in 
vitro)  of  furfurol  and  malonic  acid  to  fur- 
furacrylic  acid  may  be  accomplished  by  the 
catalytic  action  of  glycocoll.  A  number  of 
similar  reactions  are  described.  "  Note  on  the 
Urorosein  Beaction/'  by  H.  D.  Dakin.  Criti- 
cism of  work  of  Ciusa  and  Temi.  "  Notes  on 
the  Action  of  Sodium  Benzoate  on  the  Mul- 
tiplication and  Oas  Production  of  Various 
Bacteria/'  by  C.  A.  Herter.  Sodium  benzoate 
in  a  concentration  of  0.1  per  cent,  only  slightly 
or  moderately  inhibits  intestinal  bacteria. 
Oas-production  may  be  considerably  dimin- 
ished. Inhibition  of  the  B,  coli  group  is 
greater  than  that  of  coccal  forms. 


THE  AMERICAN   MATHEMATICAL  SOCIETY 

The  sixteenth  annual  meeting  of  the  society 
was  held  at  Boston  on  Tuesday,  Wednesday  and 
Thursday,  December  28-30,  1009,  in  affiliation 
with  the  American  Association  for  the  Advance- 
ment of  Science.  Tuesday  afternoon  was  devoted 
to  a  joint  session  with  Sections  A  and  B  of  the 
association.  A  joint  session  was  held  with  Sec- 
tion A  on  Wednesday  morning,  the  program  con- 
sisting of  Professor  Keyser's  vice-presidential  ad- 
dress **  On  the  Thesis  of  Modem  Logistic/'  a  report 
by  Professor  D.  £.  Smith  on  "The  Work  of  the 
International  Commission  on  the  Teaching  of 
Mathematics,"  and  the  first  two  papers  in  the  list 
below.  Separate  sessions  of  the  society  were  held 
on  Wednesday  afternoon  and  on  Thursday  morning 
and  afternoon.  On  Tuesday  evening  several  mem- 
bers took  advantage  of  an  invitation  to  attend 
the  dinner  and  smoker  of  the  Association  of  Math- 


ematics Teachers  in  New  England.  The  aimiiil 
dinner  of  the  society  took  place  on  Wednesday 
evening,  forty-seven  members  gathering  for  this 
agreeable  occasion.  Much  credit  for  the  suooeu 
of  the  meeting  must  be  given  to  the  local  oom- 
mittee  on  arrangements,  Professors  l^Ier,  Bartlett 
and  Bouton. 

The  total  attendance  at  the  annual  meeting  in- 
cluded sixty-one  members  of  the  society.  Ex- 
president  H.  S.  White  and  Professor  E.  W.  Brown 
occupied  the  chair  alternately  during  the  several 
sessions.  The  following  persons  were  elected  to 
membership:  Professor  R.  M.  Barton,  Dartmoath 
College;  Dr.  J.  R.  Conner,  Johns  Hopkins  Uni- 
versity; Miss  Eva  M.  Smith,  London,  England. 
Nine  applications  for  membership  were  received. 

The  reports  of  the  treasurer,  auditing  com- 
mittee and  librarian  will  be  published  in  the 
Annual  Register,  now  in  press.  The  membership 
of  the  society  has  increased  during  the  past  year 
from  601  to  618,  including  at  present  58  life 
members.  The  number  of  papers  presented  at  all 
meetings  during  the  year  was  149.  The  total 
attendance  of  members  at  the  meetings  was  311. 
The  treasurer's  report  shows  a  balance  of 
$8,003.78,  of  which  $3,681.70  is  credited  to  the 
life-membership  fund.  Sales  of  the  sodelT's  pub- 
lications during  the  year  amounted  to  $l,748ilO. 
The  library  has  increased  to  nearly  3,300  volumes. 
A  separate  catalogue  of  the  library,  corrected  to 
January  1,  1010,  will  soon  be  issued. 

At  the  annual  election,  which  closed  on  Tliurs- 
day  morning,  the  following  officers  and  other 
members  of  the  council  were  chosen: 

Vioe-Prestdenia—li,  £.  Dickson,  J.  I.  Hutchin- 
son. 

Secretary — F.  N.  Cole. 

Tre<i8wrer — J.  H.  Tanner. 

Librarian — ^D.  E.  Smith. 

Committee  of  PuhUoation^F.  N.  Cole,  E.  W. 
Brown,  Virgil  Snyder. 

Members  of  the  Council  (to  serve  until  Decem- 
ber, 1912)— D.  R.  Curtiss,  L.  P.  Eisenhart,  J.  C. 
Fields,  P.  F.  Smith. 

The  following  papers  were  read  at  this  meeting: 

F.  L.  Griffin:  ''Certain  tests  comparing  areas 
and  other  geometrical  magnitudes." 

G.  A.  Miller:  "Groups  generated  by  two  op- 
erators 8ii  Bt  satisfying  the  equation  s^^,' =  #,81*.'* 

H.  M.  Sheffer:  "Total  determinations  of  de- 
ductive systems  with  special  reference  to  the 
algebra  of  logic." 

R.  G.  D.  Richardson:  "The  Jacdbi  criterion  in 
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tte  etleultts  of  Tariationff  and  the  osoillation  of 
Mhrtioofi  of  m  linear  differential  equations  of  the 
iMOBd  order  with  m  parameters.'^ 

J.  v.  MeKdvey:  "The  groups  of  birational 
tTMBslormatioBs  of  algebraic  curves  of  genus  fiye." 

J.  L.  Coolidge:  "The  representation  by  means 
of  drdes  of  the  imaginary  elements  of  a  three- 
dimensional  domain." 

L.  C.  Karpinski:  "Jordanus  Nemorarius  and 
Jolm  of  Halifax." 

H.  R  Mitchell:  "  The  subgroups  of  the  collinea- 
tion  group  of  the  finite  plane,  P0{2p)," 

W.  H.  Jackson :  "  Differential  and  integral  equa^ 
tioos  arising  out  of  the  theory  of  radiation." 

0.  D.  Birkhoff:  "The  stable  solutions  of  the 
problem  of  three  bodies." 

W.  D.  Cairas :  "  The  solution  of  the  Lagrange 
eqnsiion  in  the  calculus  of  variations  by  means 
of  iategnA  equations." 

Arthur  Ranum:  "On  the  line  geometry  of  rie- 
Buumian  space." 

H.  F.  MacKeish:  "Linear  polars  of  quantics 
wkieh  are  completely  reducible  to  the  product  of 
lioctr  forms." 

E.  y.  Huntington :  "  An  elementary  explanation 
of  the  precession  of  a  gyroscope.'' 

C.  J.  Keyser :  "  Relational  groups." 

Edward  Kasner :  "  Thomson  and  Tait's  theorem 
OD  eonservative  forces." 

Edward  Kasner:  "  Note  on  Lamp's  families  con- 
Bceted  with  dynamics." 

Arthur  Banum:  "On  Clifford  parallels  and 
Clifford  surfaces  in  riemannian  space." 

The  Chicago  Section  of  the  society  held  its 
twenty-sixth  regular  meeting  at  the  University  of 
Chicago  on  Friday  and  Saturday,  December  31- 
January  I,  the  program  including  twenty-five 
papers.  The  next  meeting  of  the  society  falls  on 
Saturday,  February  26.  The  San  Francisco  Section 
will  meet  on  the  same  day  at  Stanford  University. 

F.  N.  Cole, 
Seeretary 

SOCIETIES  AND  ACADEMIES 

THX  aoCIETT  rOB  EXFKBIMENTAIi  BIOLOOT  AND 

MEDIOLNE 

The  thirty-sixth  meeting  was  held  at  the  Rocke- 
fdler  Institute  for  Medical  Research  on  December 
U,  1909,  with  President  Lee  in  the  chair. 

Memhen  present:  Atkinson,  Auer,  Banzhaf, 
Beebe,  Brodie,  Cole,  Famulener,  Gay,  Gies,  Har- 
ris»  Ja^Bon,  Joseph,  Kast,  Lamar,  Lee,  Levene, 
Imn,  Lewis,  Lusk,  Mandel,  Maury,  Meltzer,  Mor- 


gan, Murlin,  Morse,  Opie,  Pearce,  Rous,  Shaffer, 
Shaklee,  Van  Slyke,  Wallace,  Wolf. 

Members  elected:  Stanley  R.  Benedict,  Alfred 
F.  Hess,  A.  W.  Hewlett,  J.  F.  McClendon,  Ray- 
mond Pearl,  A.  I.  Ringer,  A.  0.  Shaklee,  Suther- 
land Simpson  and  Hugh  A.  Stewart. 

Scientific  Program 

"The  Conglutination  Reaction  as  a  Method  of 
Serum  Diagnosis  in  Acute  Infections,"  F.  P.  Gkty 
and  W.  P.  Lucas. 

"Analysis  of  the  Cleavage  Products  of  the 
Nudeoprotein  of  the  Mammary  Glands,"  John  A. 
Mandel. 

"Respiration  by  Continuous  Intra-tracheal  In- 
sufliation  of  Air"  (a  demonstration),  S.  J. 
Meltzer  and  J.  Auer. 

"Demonstration  of  Animals  whose  Thoracic 
Organs  have  been  Operated  upon,"  A.  Carrel. 

"The  Mutual  Life-saving  Antagonistic  Action 
of  Barium  and  Magnesium"  (a  demonstration), 
D.  R.  Joseph  and  S.  J.  Meltzer. 

"  Acute  Anaphylactic  Death  in  Guinea-pigs :  Its 
Cause  and  Possible  Prevention"  (a  demonstra- 
tion), J.  Auer  and  P.  A.  Lewis. 

"  Anaphylactic  Shock  in  the  Dog,"  R.  M.  Pearce. 

"The  Cause  of  Serum  Anaphylactic  Shock  and 
some  Methods  of  Alleviating  it,"  J.  F.  Anderson 
and  W.  H.  Schultz. 

"A  Model  Illustrating  the  Mode  of  Action  of 
the  Glomerulus,"  J.  G.  Brodie: 

"The  Infiuence  of  Glycerin  on  Gastric  Secre- 
tion," L.  Kast. 

"The  Summation  of  Stimuli,"  Frederic  S.  Lee 
and  Max  Morse. 

"The  Action  of  Magnesium  Salts:  (a)  In  Rela- 
tion to  Motor  Nerve  Impulses,  (&)  In  Relation 
to  Sensory  Stimulation,"  A.  H.  Ryan  and  F.  V. 
and  C.  C.  Guthrie. 

"The  Effects  of  Direct  Application  of  Mag- 
nesium Salts:  (a)  To  Motor  and  Sensory  Nerves, 
(ft)  To  Cardio-inhibitory  Nerves,"  C.  C.  and  F.  V. 
Guthrie  and  A.  H.  Ryan. 

"The  Survival  and  Growth  of  Subcutaneously 
Engrafted  Ovarian  and  Testicular  Tissue,"  C.  C. 
Guthrie. 

"  Hie  Survival  of  Engrafted  Thyroid  and  Renal 
Tissue,"  C.  C.  Guthrie. 

"The  Effect  of  Anemia  and  of  Double  Hyper- 
emia on  Hyperplastic  Goiter,"  C.  C.  Guthrie. 

"A  Method  for  the  Determination  of  Amino- 
nitrogen  and  its  Applications,"  Donald  D.  Van 
Slyke. 

"  Note  on  the  Production  of  Glycosuria  by  Pan- 
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creatic.  Parathyroid  and  Infundibular  Eztraeta^' 
Isaac  Ott  and  John  G.  Scott. 

"The  Immunity  of  the  Eggs  of  Ciona  intea- 
tinalia  to  its  '  own '  Spermatozoa,"  T.  H.  Morgan. 

"A  Report  on  Experimental  Poliomyelitis/' 
Simon  Flezner  and  Paul  A.  Lewis. 

"The  Influence  of  Thyroid-parathyroid-ectomy 
on  the  Ammonia  Destroying  Power  of  the  Liver," 
A.  J.  Carlson  and  Clara  Jacobson. 

*'  The  Relation  of  Ptyalin  Concentration  to  the 
Diet  and  to  the  Rate  of  Salivary  Secretion,"  A.  J. 
Carlson  and  A.  L.  Crittenden. 

"  On  Non-specific  Complement  Fixation,"  Hideyo 
Noguchi. 

"Experimental  Cirrhosis  of  the  Liver,"  Eugene 
L.  Opie. 

"  Shaking  Experiments  with  Protozoa,"  Max 
Morse. 

Eugene  L.  Opdb, 
Beoretary 

THE  ACADEMY  OF  BOIEITGE  OF  ST.  LOUIS 

The  academy  met  at  the  Academy  Building, 
3817  Olive  St.,  Monday,  December  20,  1909,  at 
8  P.M.,  President  Trelease  in  the  chair. 

Dr.  Victor  E.  Emmel,  of  the  anatomical  depart- 
ment of  Washington  University,  presented  a  paper 
entitled,  "Observations  on  the  Differentiation  of 
Regenerating  Epidermal  and  Striated  Muscle  Tis- 
sue," illustrated  with  a  number  of  slides  under  the 
microscope. 

Professor  Nipher  presented  some  of  the  results 
of  his  recent  work  on  electric  discharge.  He  has 
devised  a  series  of  experiments  on  the  separately 
grounded  terminals  of  an  electric  machine,  which 
prove  conclusively  that  the  negative  terminal  is  in 
a  condition  of  compression,  and  that  the  positive 
is  in  a  condition  of  electric  rarefaction.  The  nega- 
tive glow  is  a  discharge  of  negative  electricity 
from  the  negative  wire  to  the  air  and  surrounding 
objects.  The  positive  glow  is  a  flow  of  negative 
particles  from  surrounding  bodies  and  from  the 
air,  to  the  positive  side  of  the  machine. 

The  evidence  was  obtained  by  passing  the  posi- 
tive and  negative  wires  to  separate  grounds, 
through  high  resistances,  consisting  of  wetted 
strings.  Between  these  resistances  and  the  ma- 
chine terminals,  these  wires  pass  in  a  horizontal 
direction  over  photographic  plates.  Other  inde- 
pendent ground  wires  terminate  just  below  the 
center  of  the  plates,  and  under  the  wires. 

In  a  spark  discharge  from  the  positive  terminal 
negative  electrons  pass  upward  from  the  ground 
wire  and  fog  the  central  part  of  the  fllm  from  the 
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under  side.  Negative  dischaiges,  flowing  over  the 
top  of  the  film  to  the  positive  wire,  curve  around 
the  fogged  area.  They  are  repelled  by  it.  On  tlie 
other  plate  negative  electrons  pass  downward 
from  the  lower  side  of  the  plate  to  the  ground 
wire.  Hie  central  area  of  the  plate  does  not  repel 
the  outflowing  discharge  from  the  negative  wire 
to  the  fllm.  On  the  contrary,  it  attracts  them. 
The  discharge  lines  over  the  film  are  nearly  par- 
allel, but  diverge  slightly  at  their  outermost  ends. 

Mabt  J.  Elem, 

Librwiat^ 

THE    AMEUOAN   OHEICIOAL   SOdKrT 
KEW  TOSK  BECnON 

The  fourth  regular  meeting  of  the  session  of 
1909-10  was  held  at  the  Chemists'  Club  on  Jan- 
uary 7. 

The  following  papers  were  read: 

"The  Origin  of  the  Chemical  Elements,"  bj 
Henry  B.  Russell. 

"Chemical  Examination  of  Watermelon  Sec 
and  "Chemical  Examination  of  Pumpkin  Seed,' 
by  F.  B.  Power  and  A.  H.  Salway. 

"  Further  Researches  in  the  Quinazoline  Field, 
by  C.  G.  Amend  and  M.  T.  Bogert. 

C.  M.  JOTGB, 

Secretary 

BHOOE  I8LAI7D  SECTION 

The  regular  meeting  of  the  section  was  held 
at  the  University  Club  on  Thursday  evening, 
December  2,  at  seven  o'clock,  preceded  by  tlie 
usual  informal  dinner. 

Dr.  H.  J.  Wheeler,  director  of  the  Rhode  Island 
Agricultural  Experiment  Station  at  Kingeton, 
R.  I.,  read  the  paper  for  the  evening  and  a  large 
audience  listened  to  the  interesting  report  wliicfa 
he  presented.  His  subject  was  "  The  Influence  ol 
Sodium  and  Potassium  Salts  upon  the  Subsequeni 
Yield  of  Potato  Tubers  planted  under  Like  ]h£si< 
nurial  Conditions." 

The  results  obtained  showed  that  when  potafcoei 
that  had  been  grown  with  a  predominance  o' 
sodium  salts  in  the  soil  and  those  that  had  beei 
grown  with  a  predominance  of  potassium  sckl^ 
were  planted  side  by  side  under  identical  oomcl] 
tions  and  manured  equally,  the  best  yield  y^^^i 
obtained  from  the  tubers  that  had  been  grown.  I] 
the  soil  containing  the  extra  sodium. 

AiAEBT  W.  Clafun, 

Secret€tT^ 
Providence,  R.  I. 
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THE    AMERICAN    ASSOCIATION    FOB    THE 
ADVANCEMENT   OF  SCIENCE 

SCIENCE  AS  SUBJECT-MATTER  AND  AS 

METHOD  * 

One  who,  like  myself,  claims  no  expert- 
ness  in  any  branch  of  natural  science  can 
undertake  to  discuss  the  teaching  of  science 
only  at  some  risk  of  presumption.  At 
present,  however,  the  gap  between  those 
who  are  scientific  specialists  and  those  who 
are  interested  in  science  on  account  of  its 
significance  in  life,  that  is  to  say,  on  ac- 
count of  its  educational  significance,  is  very 
great.  Therefore  I  see  no  other  way  of 
promoting  that  mutual  understanding  so 
requisite  for  educational  progress  than  for 
all  of  us  frankly  to  state  our  own  convic- 
tions, even  if  thereby  we  betray  our  limita- 
tions and  trespass  where  we  have  no  rights 
save  by  courtesy. 

I  suppose  that  I  may  assume  that  all  who 
are  much  interested  in  securing  for  the 
sciences  the  place  that  belongs  to  them  in 
education  feel  a  certain  amount  of  disap- 
pointment at  the  results  hitherto  attained. 
The  glowing  predictions  made  respecting 
them  have  been  somewhat  chilled  by  the 
event.  Of  course,  this  relative  shortcoming 
is  due  in  part  to  the  unwillingness  of  the 
custodians  of  educational  traditions  and 
ideals  to  give  scientific  studies  a  fair  show. 
Yet  in  view  of  the  relatively  equal  oppor- 
tunity accorded  to  science  to-day  compared 
with  its  status  two  generations  ago,  this 
cause  alone  does  not  explain  the  unsatis- 
factory outcome.     Considering  the  oppor- 

^  Address  of  the  viee-president  and  chairman  of 
Section  L,  Education,  American  Association  for 
the  Adyancement  of  Science,  Boston,  1909. 
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tunities,  students  have  not  flocked  to  the 
study  of  science  in  the  numbers  predicted, 
nor  has  science  modified  the  spirit  and 
purport  of  all  education  in  a  degree  com- 
mensurate with  the  claims  made  for  it. 
The  causes  for  this  result  are  many  and 
complex*  I  make  no  pretense  of  doing 
more  than  singling  out  what  seems  to  me 
one  influential  cause,  the  remedy  for  which 
most  lies  with  scientiflc  men  themselves. 
I  mean  that  science  has  been  taught  too 
much  as  an  accumulation  of  ready-made 
material  with  which  students  are  to  be 
made  familiar,  not  enough  as  a  method  of 
thinking,  an  attitude  of  mind,  after  the 
pattern  of  which  mental  habits  are  to  be 
transformed. 

Among  the  adherents  of  a  literary  educa- 
tion who  have  contended  against  the  claims 
of  science,  Matthew  Arnold  has,  I  think, 
been  most  discreetly  reasonable.  He  freely 
admitted  the  need  of  men  knowing  some- 
thing, knowing  a  good  deal,  about  the  nat- 
ural conditions  of  their  own  lives.  Since, 
so  to  say,  men  have  to  breathe  air,  it  is 
advisable  that  they  should  know  something 
of  the  constitution  of  air  and  of  the  mech- 
anism of  the  lungs.  Moreover,  since  the 
sciences  have  been  developed  by  human 
beings,  an  important  part  of  humanistic 
culture,  of  knowing  the  best  that  men  have 
said  and  thought,  consists  in  becoming  ac- 
quainted with  the  contributions  of  the 
great  historic  leaders  of  science. 

These  concessions  made,  Matthew  Arnold 
insisted  that  the  important  thing,  the  indis- 
pensable thing  in  education,  is  to  become 
acquainted  with  human  life  itself,  its  art, 
its  literature,  its  politics,  the  fluctuations 
of  its  career.  Such  knowledge,  he  con- 
tended, touches  more  closely  our  offices 
and  responsibilities  as  human  beings,  since 
these,  after  all,  are  to  human  beings  and 
not  to  physical  things.  Such  knowledge, 
moreover,  lays  hold  of  the  emotions  and 


the  imagination  and  modifies  character, 
while  knowledge  about  things  remains  an 
inert  possession  of  speculative  intelligence. 

Those  who  believe,  nevertheless,  that  the 
sciences  have  a  part  to  play  in  education 
equal— at  the  least— to  that  of  literature 
and  language,  have  perhaps  something:  to 
learn  from  this  contention.  If  we  regard 
science  and  literary  culture  as  just  so  much 
subject-matter,  is  not  Mr.  Arnold's  conten- 
tion  essentially  justt  Conceived  from  this 
standpoint,  knowledge  of  human  affairs 
couched  in  personal  terms  seems  more  im- 
portant and  more  intimately  appealing 
than  knowledge  of  physical  things  con- 
veyed in  impersonal  terms.  One  might 
well  object  to  Arnold  that  he  ignored  the 
place  of  natural  forces  and  conditions  in 
human  life  and  thereby  created  an  impos- 
sible dualism.  But  it  would  not  be  ea^y  to 
deny  that  knowledge  of  ThermopylaB  knits 
itself  more  readily  into  the  body  of  emo- 
tional images  that  stir  men  to  action  than 
does  the  formula  for  the  acceleration  of  a 
flying  arrow;  or  that  Bums's  poem  on  the 
daisy  enters  more  urgently  and  comx)el- 
lingly  into  the  moving  vision  of  life  than 
does  information  regarding  the  morphol- 
ogy of  the  dai^. 

The  infinitely  extensive  character  of  nat- 
ural facts  and  the  universal  character  of 
the  laws  formulated  about  them  is  some- 
times claimed  to  give  science  an  advantage 
over  literature.  But  viewed  from  the 
standpoint  of  education,  this  presumed 
superiority  turns  out  a  defect;  that  is  to 
say,  so  long  as  we  confine  ourselves  to  the 
point  of  view  of  subject-matter.  Just  be- 
cause the  facts  of  nature  are  multitudinons, 
inexhaustible,  they  begin  nowhere  and  end 
nowhere  in  particular,  and  hence  are  not, 
just  as  facts,  the  best  material  for  the  edu- 
cation of  those  whose  lives  are  centered  in 
quite  local  situations  and  whose  careers  are 
irretrievably  partial  and  specific.     If  we 
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turn  from  multiplicity  of  detail  to  general 
laws,  we  find  indeed  that  the  laws  of  science 
are  universal,  but  we  also  find  that  for  edu- 
cational purposes  their  universality  means 
abstractness  and  remoteness.  The  condi- 
tions, the  interests,  the  ends  of  conduct 
are  irredeemably  concrete  and  specific. 
We  do  not  live  in  a  medium  of  universal 
principles,  but  by  means  of  adapta- 
tions, through  concessions  and  compro- 
mises, struggling  as  best  we  may  to  enlarge 
the  range  of  a  concrete  here  and  now.  So 
far  as  acquaintance  is  concerned,  it  is  the 
individualized  and  the  humanly  limited 
that  helps,  not  the  bare  universal  and  the 
inexhaustibly  multifarious. 

These  considerations  are  highly  theoret- 
ical. But  they  have  very  practical  coun- 
terparts in  school  procedure.  One  of  the 
most  serious  difficulties  that  confronts  the 
edneator  who  wants  in  good  faith  to  do 
something  worth  while  with  the  sciences  is 
their  number,  and  the  indefinite  bulk  of 
the  material  in  each.  At  times,  it  seems  as 
if  the  educational  availability  of  science 
were  breaking  down  because  of  its  own 
sheer  mass.  There  is  at  once  so  much  of 
science  and  so  many  sciences  that  educators 
oscillate,  helpless,  between  arbitrary  selec- 
tion and  teaching  a  little  of  everything. 
If  any  questions  this  statement,  let  him 
consider  in  elementary  education  the  for- 
tunes of  nature-study  for  the  last  two 
decades. 

Is  there  anything  on  earth,  or  in  the 
waters  under  the  earth  or  in  the  heavens 
above,  that  distracted  teachers  have  not 
resorted  to  t  Visit  schools  where  they  have 
taken  nature  study  conscientiously.  This 
school  moves  with  zealous  bustle  from 
leaves  to  flowers,  from  flowers  to  minerals, 
from  minerals  to  stars,  from  stars  to  the 
raw  materials  of  industry^  thence  back  to 
leaves  and  stones.  At  another  school  you 
find  children  energetically  striving  to  keep 


up  with  what  is  happily  termed  the  **  roll- 
ing year.*'  They  chart  the  records  of 
barometer  and  thermometer;  they  plot 
changes  and  velocities  of  the  winds;  they 
exhaust  the  possibilities  of  colored  crayons 
to  denote  the  ratio  of  sunshine  and  cloud 
in  successive  days  and  weeks;  they  keep 
records  of  the  changing  heights  of  the  sun's 
shadows ;  they  do  sums  in  amounts  of  rain- 
falls and  atmospheric  humidities— and  at 
the  end,  the  rolling  year,  like  the  rolling 
stone,  gathers  little  moss. 

Is  it  any  wonder  that  after  a  while  teach- 
ers yearn  for  the  limitations  of  the  good 
old-fashioned  studies— for  English  gram- 
mar, where  the  parts  of  speech  may  sink 
as  low  as  seven  but  never  rise  above  nine ; 
for  text-book  geography,  with  its  strictly 
inexpansive  number  of  continents;  even  for 
the  war  campaigns  and  the  lists  of  rulers 
in  history  since  they  can  not  be  stretched 
beyond  a  certain  point,  and  for  **  memory 
gems"  in  literature,  since  a  single  book 
will  contain  the  "Poems  Every  Child 
Should  Know." 

There  are  many  who  do  not  believe  it 
amounts  to  much  one  way  or  the  other  what 
children  do  in  science  in  the  elementary 
school.  I  do  not  agree,  for  upon  the  whole, 
I  believe  the  attitude  toward  the  study  of 
science  is,  and  should  be,  fixed  during  the 
earlier  years  of  life.  But  in  any  case,  how 
far  does  the  situation  in  the  secondary 
schools  differ  from  that  just  described! 
Any  one  who  has  followed  the  discussions  of 
college  faculties  for  the  last  twenty-five 
years  concerning  entrance  requirements  in 
science,  will  be  able  to  testify  that  the  situ- 
ation has  been  one  of  highly  unstable  equi- 
librium between  the  claims  of  a  little  of  a 
great  many  sciences,  a  good  deal  (compara- 
tively) of  one,  a  combination  of  one  biolog- 
ical and  one  exact  science,  and  the  arbitrary 
option  of  the  pupil  of  one,  two  or  three  out 
of  a  list  of  six  or  seven  specified  sciences. 
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The  only  safe  generalization  possible  is  that 
whatever  conrse  a  given  institution  pursues^ 
it  changes  that  course  at  least  as  often  as 
the  human  organism  proverbially  renews 
its  tissues.  The  movement  has  probably 
tended  in  the  direction  of  reduction,  but 
every  one  who  has  followed  the  history  of 
pedagogical  discussion  will  admit  that 
every  alteration  of  opinion  as  to  what  sub- 
jects should  be  taught  has  been  paralleled 
by  a  modification  of  opinion  as  to  the  por- 
tions of  any  subject  to  be  selected  and 
emphasized. 

All  this  change  is  to  some  extent  a  symp- 
tom of  healthy  activity,  change  being  espe- 
cially needed  in  any  group  of  studies  so 
new  that  they  have  to  blaze  their  own  trail, 
since  they  have  no  body  of  traditions  upon 
which  to  fall  back  as  is  the  case  with  study 
of  language  and  literature.  But  this  prin- 
ciple hardly  covers  the  whole  field  of 
change.  A  considerable  part  of  it  has  been 
due  not  to  intelligent  experimentation  and 
exploration,  but  to  blind  action  and  reac- 
tion, or  to  the  urgency  of  some  strenuous 
soul  who  has  propagated  some  emphatic 
doctrine. 

Imagine  a  history  of  the  teaching  of  the 
languages  which  should  read  like  this: 
"The  later  seventies  and  early  eighties  of 
the  nineteenth  century  witnessed  a  remark- 
able growth  in  the  attention  given  in  high 
schools  to  the  languages.  Hundreds  of 
schools  adopted  an  extensive  and  elaborate 
scheme  by  means  of  which  almost  the  entire 
linguistic  ground  was  covered.  Each  of 
the  three  terms  of  the  year  was  devoted  to 
a  language.  In  the  first  year,  Latin  and 
Greek  and  Sanskrit  were  covered;  in  the 
next,  French,  German  and  Italian;  while 
the  last  year  was  given  to  review  and  to 
Hebrew  and  Spanish  as  optional  studies." 

This  piece  of  historic  parallelism  raises 
the  question  as  to  the  real  source  of  the 
educational  value   of,   say,   Latin.     How 


much  is  due  to  its  being  a  ** humanity," 
its  giving  insight  into  the  best  the  world 
has  thought  and  said,  and  how  much  to  its 
being  pursued  continuously  for  at  least 
four  years?  How  much  to  the  graded  and 
orderly  arrangement  that  this  long  period 
both  permitted  and  compelled  ?  How  much 
to  the  cumulative  effort  of  constant  re- 
course to  what  had  earlier  been  learned, 
not  by  way  of  mere  monotonous  repetition, 
but  as  a  necessary  instrument  of  later 
achievement?  Are  we  not  entitled  to  con- 
clude that  the  method  demanded  by  the 
study  is  the  source  of  its  efficacy  rather 
than  anything  inhering  in  its  content? 

Thus  we  come  around  again  to  the  pri- 
mary contention  of  the  paper :  that  science 
teaching  has  suffered  because  science  has 
been  so  frequently  presented  just  as  so 
much  ready-made  knowledge,  so  much  sub- 
ject-matter of  fact  and  law,  rather  than  as 
the  effective  method  of  inquiry  into  any 
subject-matter. 

Science  might  well  take  a  leaf  from  the 
book  of  the  actual,  as  distinct  from  the  sup- 
posititious, pursuit  of  the  classics  in  the 
schools.  The  claim  for  their  worth  has  pro- 
fessedly rested  upon  their  cultural  value; 
but  imaginative  insight  into  human  affairs 
has  perhaps  been  the  last  thing,  save  per 
accidens,  that  the  average  student  has  got 
from  his  pursuit  of  the  classics.  His  time 
has  gone  of  necessity  to  the  mastering  of  a 
language,  not  to  appreciation  of  humanity. 
To  some  extent  just  because  of  this  en- 
forced simplification  (not  to  say  meager- 
ness)  the  student  acquires,  if  he  acquires 
anything,  a  certain  habitual  method.  Con- 
fused, however,  by  the  tradition  that  the 
subject-matter  is  the  efficacious  factor,  the 
defender  of  the  sciences  has  thought  that 
he  could  make  good!  his  case  only  on  analo- 
gous grounds,  and  hence  has  been  misled 
into  resting  his  claim  upon  the  superior 
significance  of  his  special  subject-matter; 
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even  into  efforts  to  increase  still  further 
the  scope  of  scientific  subject-matter  in 
education.  The  procedure  of  Spencer  is 
typical.  To  ui^e  the  prerogative  of  sci- 
ence, he  raised  the  question  what  knowl- 
edge, what  facts,  are  of  most  utility  for 
life,  and,  answering  the  question  by  this 
criterion  of  the  value  of  subject-matter, 
decided  in  favor  of  the  sciences.  Having 
thus  identified  education  with  the  amassing 
of  information,  it  is  not  a  matter  of  sur- 
prise that  for  the  rest  of  his  life  he  taught 
that  comparatively  little  is  to  be  expected 
from  education  in  the  way  of  moral  train- 
ing and  social  reform,  since  the  motives  of 
conduct  lie  in  the  affections  and  the  aver- 
gionsy  not  in  the  bare  recognition  of  niat- 
ters  of  fact. 

Surely  if  there  is  any  knowledge  which 
is  of  most  worth  it  is  knowledge  of  the  ways 
by  which  anything  is  entitled  to  be  called 
knowledge  instead  of  being  mere  opinion  or 
guess-work  or  dogma. 

Such  knowledge  never  can  be  learned  by 
itself;  it  is  not  information,  but  a  mode 
of  intelligent  practise,  an  habitual  disposi- 
tion of  mind.  Only  by  taking  a  hand  in 
the  making  of  knowledge,  by  transferring 
gness  and  opinion  into  belief  authorized  by 
inquiry,  does  one  ever  get  a  knowledge  of 
the  method  of  knowing.  Because  partici- 
pation in  the  making  of  knowledge  has  been 
scant,  because  reliance  on  the  efficacy  of 
acquaintance  with  certain  kinds  of  facts 
has  been  current,  science  has  not  accom- 
plished in  education  what  was  predicted 
for  it 

We  define  science  as  systematized  knowl- 
edge, but  the  defibaition  is  wholly  ambigu- 
ons.  Does  it  mean  the  body  of  facts,  the 
sobject-matter  T  Or  does  it  mean  the  proc- 
esses by  which  something  fit  to  be  called 
knowledge  is  brought  into  existence,  and 
order  introduced  into  the  flux  of  experi- 
ence?   That  science  means  both  of  these 


things  will  doubtless  be  the  reply,  and 
rightly.  But  in  the  order  both  of  time  and 
of  importance,  science  as  method  precedes 
science  as  subject-matter.  Systematized 
knowledge  is  science  only  because  of  the 
care  and  thoroughness  with  which  it  has 
been  sought  for,  selected  and  arranged. 
Only  by  pressing  the  courtesy  of  language 
beyond  what  is  decent  can  we  term  such 
information  as  is  acquired  ready-made, 
without  active  experimenting  and  testing, 
science. 

The  force  of  this  assertion  is  not  quite 
identical  with  the  commonplace  of  sci- 
entific instruction  that  text-book  and  lec- 
ture are  not  enough;  that  the  student 
must  have  laboratory  exercises.  A  stu- 
dent may  acquire  laboratory  methods  as 
so  much  isolated  and  final  stuff,  just  as 
he  may  so  acquire  material  from  a  text- 
book. One's  mental  attitude  is  not  neces- 
sarily changed  just  because  he  engages  in 
certain  physical  manipulations  and  handles 
certain  tools  and  materials.  Many  a  stu- 
dent has  acquired  dexterity  and  skill  in 
laboratory  methods  without  its  ever  occur- 
ring to  him  that  they  have  anything  to  do 
with  constructing  beliefs  that  are  alone 
worthy  of  the  title  of  knowledge.  To  do 
certain  things,  to  learn  certain  modes  of 
procedure,  are  to  him  just  a  part  of  the 
subject-matter  to  be  acquired ;  they  belong, 
say,  to  chemistry,  just  as  do  the  symbols 
H2SO4  or  the  atomic  theory.  They  are  part 
of  the  arcana  in  process  of  revelation  to 
him.  In  order  to  proceed  in  the  mystery 
one  has,  of  course,  to  master  its  ritual. 
And  how  easily  the  laboratory  becomes  lit- 
urgical! In  short,  it  is  a  problem  and  a 
difficult  problem  to  conduct  matters  so  that 
the  technical  methods  employed  in  a  sub- 
ject shall  become  conscious  instrumentali- 
ties of  realizing  the  meaning  of  knowledge 
—what  is  required  in  the  way  of  thinking 
and  of  search  for  evidence  before  anything 
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passes  from  the  realm  of  opinion,  gness 
work  and  dogma  into  that  of  knowledge. 
Yet  unless  this  perception  accrues,  we  can 
hardly  claim  that  an  individual  has  been 
instructed  in  science.  This  problem  of 
turning  laboratory  technique  to  intellectual 
account  is  even  more  pressing  than  that  of 
utilization  of  information  derived  from 
books.  Almost  every  teacher  has  had 
drummed  into  him  the  inadequacy  of  mere 
book  instruction,  but  the  conscience  of  most 
is  quite  at  peace  if  only  pupils  are  put 
through  some  laboratory  exercises.  Is  not 
this  the  path  of  experiment  and  induction 
by  which  science  develops? 

I  hope  it  will  not  be  supposed  that,  in 
dwelling  upon  the  relative  defect  and  back- 
wardness of  science  teaching  I  deny  its 
absolute  achievements  and  improvements, 
if  I  go  on  to  point  out  to  what  a  compara- 
tively slight  extent  the  teaching  of  science 
has  succeeded  in  protecting  the  so-called 
educated  public  against  recrudescences  of 
all  sorts  of  corporate  superstitions  and  silli- 
ness. Nay,  one  can  go  even  farther  and 
say  that  science  teaching  not  only  has  not 
protected  men  and  women  who  have  been 
to  school  from  the  revival  of  all  kinds  of 
occultism,  but  to  some  extent  has  paved  the 
way  for  this  revival.  Has  not  science  re- 
vealed many  wonders  t  If  radio-activity 
is  a  proved  fact,  why  is  not  telepathy 
highly  probable?  Shall  we,  as  a  literary 
idealist  recently  pathetically  inquired,  ad- 
mit that  mere  brute  matter  has  such  capaci- 
ties and  deny  them  to  mind?  When  all 
allowance  is  made  for  the  unscrupulous 
willingness  of  newspapers  and  magazines 
to  publish  any  marvel  of  so-called  scientific 
discovery  that  may  give  a  momentary  thrill 
of  sensation  to  any  jaded  reader,  there  is 
still,  I  think^  a  large  residuum  of  published 
matter  to  be  accounted  for  only  on  the 
ground  of  densely  honest  ignorance.  So 
many  things  have  been  vouched  for  by 


science;  so  many  things  that  one  would 
have  thought  absurd  have  been  substan- 
tiated, why  not  one  more,  and  why  not  this 
one  more?  Communication  of  science  as 
subject-matter  has  so  far  outrun  in  educar 
tion  the  construction  of  a  scientific  habit 
of  mind  that  to  some  extent  the  natural 
common  sense  of  mankind  has  been  inter- 
fered with  to  its  detriment. 

Something  of  the  current  flippancy  of 
belief  and  quasi-scepticism  must  also 
be  charged  to  the  state  of  science  teach- 
ing. The  man  of  even  ordinary  culture  is 
aware  of  the  rapid  changes  of  subject- 
matter,  and  taught  so  that  he  believes  sub- 
ject-matter, not  method,  constitutes  science, 
he  remarks  to  himself  that  if  this  is  science, 
then  science  is  in  constant  change,  and  there 
is  no  certainty  anywhere.  If  the  emphasis 
had  been  put  upon  method  of  attack  and 
mastery,  from  this  change  he  would  have 
learned  the  lesson  of  curiosity,  flexibility 
and  patient  search;  as  it  is,  the  result  too 
often  is  a  blas6  satiety. 

I  do  not  mean  that  our  schools  should  be 
expected    to    send    forth    their    students 
equipped  as  judges  of  truth  and  falsity  in 
specialized  scientific  matters.     But  that  the 
great  majority  of  those  who  leave  school 
should  have  some  idea  of  the  kind  of  evi- 
dence required  to  substantiate  given  types 
of  belief  does  not  seem  unreasonable.     Nor 
is  it  absurd  to  expect  that  they  should  go 
forth  with  a  lively  interest  in  the  ways  in 
which  knowledge  is  improved  and  a  marked 
distaste  for  all  conclusions  reached  in  dis- 
harmony with  the  methods  of  scientific 
inquiry.     It  would  be  absurd,  for  example, 
to  expect  any  large  number  to  master  tlie 
technical  methods  of  determining  distance, 
direction  and  position  in  the  arctic  regions ; 
it  would  perhaps  be  possible  to  develop  a 
state  of  mind  with  American  people  in  gen- 
eral in  which  the  supposedly  keen  Amter- 
ican  sense  of  humor  would  react  when  it  is 
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proposed  to  settle  the  qnestion  of  reachmg 
the  pole  by  aldermanic  resolutions  and 
straw  votes  in  railway  trains  or  even  news- 
paper editorials. 

If  in  the  foregoing  remarks  I  have 
touched  superficially  upon  some  aspects  of 
science  teaching  rather  than  sounded  its 
depths,  I  can  not  plead  as  my  excuse  failure 
to  realize  the  importance  of  the  topic.  One 
of  the  only  two  articles  that  remain  in  my 
creed  of  life  is  that  the  future  of  our  civil- 
ization depends  upon  the  widening  spread 
and  deepening  hold  of  the  scientific  habit 
of  mind ;  and  that  the  problem  of  problems 
in  our  education  is  therefore  to  discover 
how  to  mature  and  make  effective  this 
scientific  habit.  Mankind  so  far  has  been 
ruled  by  things  and  by  words,  not  by 
thought,  for  till  the  last  few  moments  of 
history^  humanity  has  not  been  in  posses- 
sion of  the  conditions  of  secure  and  effect- 
ive thinking.  Without  ignoring  in  the 
least  the  consolation  that  has  come  to  men 
from  their  literary  education,  I  would  even 
go  so  far  as  to  say  that  only  the  gradual 
replacing  of  a  literary  by  a  scientific  educa- 
tion can  assure  to  man  the  progressive 
amelioration  of  his  lot.  Unless  we  master 
things,  we  shall  continue  to  be  mastered  by 
them;  the  magic  that  words  cast  upon 
things  may  indeed  disguise  our  subjection 
or  render  us  less  dissatisfied  with  it,  but 
after  all  science,  not  words,  casts  the  only 
compelling  spell  upon  things. 

Scientific  method  is  not  just  a  method 
which  it  has  been  found  profitable  to  pur- 
sue in  this  or  that  abstruse  subject  for 
purely  technical  reasons.  It  represents  the 
only  method  of  thinking  that  has  proved 
fruitful  in  any  subject— that  is  what  we 
mean  when  we  call  it  scientific.  It  is  not 
a  i)eculiar  development  of  thinking  for 
highly  specialized  ends;  it  is  thinking  so 
far  as  thought  has  become  conscious  of  its 


proper  ends  and  of  the  equipment  indis- 
pensable for  success  in  their  pursuit. 

The  modern  warship  seems  symbolic  of 
the  present  position  of  science  in  life  and 
education.  The  warship  could  not  exist 
were  it  not  for  science:  mathematics,  me- 
chanics, chemistry,  electricity  supply  the 
technique  of  its  construction  and  manage- 
ment. But  the  aims,  the  ideals  in  whose 
service  this  marvelous  technique  is  dis- 
played are  survivals  of  a  pre-scientific  age,, 
that  is,  of  barbarism.  Science  has  as  yet 
had  next  to  nothing  to  do  with  forming  the 
social  and  moral  ideals  for  the  sake  of 
which  she  is  used.  Even  where  science  haa 
received  its  most  attentive  recognition,  it 
has  remained  a  servant  of  ends  imposed 
from  alien  traditions.  If  ever  we  are  to  be 
governed  by  intelligence,  not  by  things  and 
by  words,  science  must  have  something  to 
say  about  what  we  do,  and  not  merely  about 
how  we  may  do  it  most  easily  and  eco- 
nomically. And  if  this  consummation  is 
achieved,  the  transformation  must  occur 
through  education,  by  bringing  home  to 
men 's  habitual  inclination  and  attitude  the 
significance  of  genuine  knowledge  and  the 
full  import  of  the  conditions  requisite  for 
its  attainment.  Actively  to  participate  in 
the  making  of  knowledge  is  the  highest 
prerogative  of  man  and  the  only  warrant 
of  his  freedom.  When  our  schools  truly 
become  laboratories  of  knowledge-making, 
not  mills  fitted  out  with  information-hop- 
pers, there  will  no  longer  be  need  to  discuss 
the  place  of  science  in  education. 

John  Dewet 

Columbia  UNivEBsmr 


THE   FUTURE  OF   THE   MEDICAL 
PROFESSION  * 

Mr.  President  and  Colleagues:  We  are 
here  to  rejoice  over  the  union  of  the  Ohio 
and  the  Miami  Medical   Colleges,   which 

*An  address  on  University  Day,  December  1, 
1909,  at  the  University  of  Cincinnati. 
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have  become  one  school,  the  medical  de- 
partment of  the  University  of  Cincinnati. 
Each  of  these  schools  has  an  honorable 
history.  Leaders  and  pioneers  in  the  pro- 
fession have  made  up  their  faculties^  and 
men  of  most  honorable  record  are  to  be 
found  among  their  graduates.  This  amal- 
gamation has  been  accomplished  at  much 
personal  sacrifice  on  the  part  of  some  con- 
nected with  each  institution.  When  any 
institution  of  the  rank  and  prestige  held  so 
many  years  by  each  of  these  schools  loses 
its  individuality  some  of  the  dreams  of  the 
past  must  come  to  naught.  This  is  by  no 
means  an  isolated  instance  of  the  merger 
of  medical  schools  within  the  past  few 
years  in  this  country.  In  various  sections 
this  has  already  been  accomplished.  The 
number  of  medical  schools  is  decreasing 
and  this  decrease  is  being  brought  about 
by  the  profession  itself.  Not  only  is  the 
number  of  medical  schools  being  dimin- 
ished, but  in  all  the  better  medical  schools 
the  bars  to  admission  are  being  raised 
higher  each  year.  This  is  a  commercial 
age  and  this  is  preeminently  a  commercial 
country,  and  yet  the  medical  profession  is 
ridding  itself  of  commercialism.  It  is  de- 
manding of  those  who  desire  to  enter  its 
ranks  a  higher  degree  of  culture  and  intel- 
ligence than  is  demanded  of  any  other 
profession  in  this  country.  The  average 
requirement  for  admission  to  our  best  med- 
ical schools  is  at  least  two  years  ahead  of 
that  demanded  for  admission  to  other  pro- 
fessional schools,  and  after  admission,  from 
one  to  two  years  more  of  time  is  demanded 
for  graduation.  Our  best  medical  schools 
are  demanding  a  more  advanced  prelim- 
inary education  of  their  matriculates,  and 
more  time  in  the  course,  and  yet  the  finan- 
cial inducements  to  enter  the  profession  are 
falling  year  by  year.  It  requires  not  only 
more  time  but  more  money  to  enter  the 
medical  than  any  other  profession.    In  our 


universities  in  which  both  law  and  medi- 
cine are  taught  the  students  in  the  two 
schools  pay  practically  the  same  tuition 
and  annual  fees,  while  in  addition  to  these 
the  medical  student  must  pay  extra  labora- 
tory expenses.  A  young  man  in  my  own 
state  may,  after  finishing  his  high  school, 
enter  the  law  department  of  the  university 
and  graduate  after  three  years,  or,  if  he 
chooses,  he  may  read  law  in  an  office  for 
fifteen  months,  then  enter  the  law  school 
and  graduate  after  two  years.  If  he 
wishes  to  study  medicine,  after  completing 
his  high  school  course,  he  must  spend  at 
least  two  years  in  the  collegiate  department 
of  the  university  before  he  can  enter  upon 
his  medical  studies,  for  which  four  more 
years  are  required. 

Every  state  in  the  union  has  a  minimum 
legal  requirement  for  the  practise  of  medi- 
cine, and  in  some  this  requirement  is  high 
enough  to  exclude  all  save  those  who  have 
had  the  best  training.  This  restriction  is 
for  the  benefit  of  the  people,  and  not  in  the 
interests  of  the  profession.  Unfortunately, 
these  legal  enactments  fail  to  reach  many 
pseudo-medical  practitioners  who  still  prey 
upon  the  credulity  of  the  public,  such  as 
the  nostrum  vender,  the  advertising  charle- 
tan,  the  abortionist  et  omne  id  genus. 

The  medical  profession  is  giving  liberally 
of  its  energy,  time  and  money  in  every 
branch  of  sanitation.     It  is  doing  its  best 
in  the  restriction  and  prevention  of  disease. 
Many  of  our  best  men  are  serving  on  state, 
municipal  and  village  boards  of  health., 
often  without  any  pecuniary  remuneration, 
and  in  practically  all  instances  withont 
adequate  financial  reward.     The  physician 
not  only  pays  the  taxes  upon  what  prop- 
erty he  possesses,  but  day  and  night  he  is 
rendering  extra  service  to  the  poor  of  bis 
community,  and  it  must  be  admitted  tlutt 
many  of  the  well-to-do  trespass  upon  his 
generosity.     The  clinic  established  for  the 
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treatment  of  the  poor  is  crowded  with  the 
rieh,  often  to  the  practical  exclusion  of 
those  for  whose  benefit  the  charity  was 
intended. 

Let  OS  see  what  the  condition  of  the 
medical  man  in  this  country  is  to-day.  In 
order  to  enter  a  good  medical  school,  he 
most  have  a  better  preliminary  education 
than  is  demanded  for  admission  to  any 
other  professional  school.  Having  gained 
admission,  he  must  spend  more  money  and 
take  more  time  in  order  to  gain  his  degree 
than  any  other  profession  demands.  Then 
the  young  man  with  his  degree  finds  it 
highly  advantageous  to  take  one  or  more 
years  of  hospital  work  for  which  he  re- 
ceives no  financial  remuneration.  Before 
he  can  offer  his  services  to  the  public  he 
must  pass  a  state  examination  which  is 
more  rigid  than  that  demanded  of  any  other 
profession.  Finally,  having  hung  out  his 
dgn,  he  walks  to  his  dispensary  or  hospital, 
where  he  offers  his  dearly  bought  skill  and 
eiperience  to  the  deserving  poor,  many  of 
whom  ride  to  the  same  place  in  costly  motor 
ears.  He  serves  without  recompense  upon 
boards  of  health,  and  does  his  best  to  pre- 
vent disease  upon  the  existence  of  which 
his  bread  and  butter  depend.  He  writes 
papers  and  gives  lectures  upon  sanitation, 
and  the  more  his  advice  is  accepted  and 
followed,  the  smaller  is  the  number  of  his 
paying  patients.  When  he  is  treating  a 
ease  of  any  infectious  disease  the  physi- 
cian, in  preventing  the  spread  of  the  infec- 
tion, is  rendering  a  service  to  the  public, 
which  as  a  rule  is  unrecognized  and  sel- 
dom rewarded.  In  legislative  halls  he  is 
erowded  aside  by  the  followers  of  pseudo- 
medicine.  If  his  name  gets  into  the  daily 
pq)er8  favorably  in  connection  with  any 
ease  under  his  charge,  his  professional 
brethren  scold,  while  the  bold  advertise- 
ment of  the  nostrum  vender,  the  so-called 
specialist  and  the  abortionist  stare  at  him 


from  the  pages  of  both  the  secular  and 
religious  press.  He  lectures  on  the  pre- 
vention and  eradication  of  tuberculosis, 
telling  how  people  should  live  in  order  to 
prevent  this  disease.  He  says  that  out- 
door life,  good,  wholesome  food  and  sani- 
tary surroundings  are  the  essentials,  and 
he  helps  to  make  up  the  millions  annually 
required  on  account  of  the  postal  defi- 
ciency, while  the  government  mail  carries 
to  the  remotest  comers  of  the  county  the 
lying  promises  of  so-called  consumption 
cures.  He  attempts  to  show  how  in- 
temperance saps  the  health  of  body  and 
mind  and  fills  our  asylums,  while  the 
most  deadly  forms  of  alcohol  are  freely 
sold  at  exorbitant  prices  under  the 
delusive  names  of  stomach  bitters,  celery 
compound,  peruna,  etc.  He  shows  the 
deteriorating  effect  of  venereal  disease.  He 
tells  that  a  large  per  cent,  of  his  gynecolog- 
ical operations  results  from  this  cause, 
while  the  ''restorer  of  lost  manhood" 
sprinkles  the  pages  of  the  Sunday  news- 
paper with  his  nauseating  * '  ads. ' '  He  pays 
a  high  duty  on  the  imported  microscope 
with  which  he  watches  the  agglutination  of 
typhoid  bacilli  in  his  early  recognition  of 
the  disease,  preparatory  to  recommending 
measures  that  may  avert  the  epidemic, 
while  the  sugar  trust  bribes  the  custom 
inspector  and  the  corporation  accumulates 
its  millions.  He  pays  a  double  price  for 
the  knife  with  which  he  removes  the  can- 
cerous breast  of  the  poor  woman,  because 
the  steel  trust  must  declare  a  dividend. 

Twenty  years  ago  there  were  many  med- 
ical schools  in  this  country,  owned  and  con- 
trolled by  their  faculties,  to  the  members 
of  which  there  came  either  directly  or  in- 
directly each  year  a  fair  financial  return 
on  the  investment.  It  did  not  cost  much 
to  inaugurate  and  maintain  a  medical 
school  at  that  time.  A  suitable  building 
with  one  or  two  large  lecture  rooms,  a  gar- 
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ret  for  a  dissecting  room,  a  small  chemical 
laboratory,  a  museum  with  specimens  from 
the  clinic  and  some  inexpensive  apparatus 
for  demonstrating  the  elements  of  physics 
and  chemistry  were  the  essentials.  The 
session  was  only  six  months,  and  two  ses- 
sions completed  the  course.  The  lectures 
were  repeated  each  year  and  both  classes 
attended  the  same  lectures.  Possibly  some 
member  of  the  faculty  had  a  microscope, 
which  might  be  seen,  protected  from  the 
dust,  under  a  glass  case.  It  was  rumored 
among  the  students  that  a  drop  of  water 
seen  through  this  instrument  had  been 
found  to  be  teeming  with  life.  Rarely  some 
professor  was  bold  enough  to  actually  use 
the  microscope,  and  possibly  he  exhibited 
diatoms,  uric  acid  crystals  and  sections  of 
bone. 

This  is  all  changed.  The  medical  build- 
ing with  all  needed  laboratories  and  equip- 
ment costs  hundreds  of  thousands  of  dol- 
lars. Skilled  men  giving  their  entire  time 
to  the  work  are  demanded  in  all  the  labora- 
tory branches,  and  even  the  clinician  has 
but  little  time  for  outside  remunerative 
work. 

I  do  not  think  that  I  have  overdrawn  the 
picture  of  the  present  conditions  of  the 
medical  man  in  this  country.  The  medical 
schools  that  were  paying  properties  thirty 
years  ago  are  now  being  donated  to  the 
universities.  Medical  education  has  become 
so  expensive  that  it  can.be  provided  only 
by  institutions  that  are  endowed  or  receive 
financial  support  from  the  state  or  the 
municipality.  The  advance  made  in  med- 
ical education  in  this  country  in  the  past 
ten  years  is  greater  than  that  of  any  other 
profession.  To  fit  one  for  the  practise 
of  medicine,  higher  preliminary  training, 
more  time  and  more  money  are  required. 
Notwithstanding  these  things,  the  average 
income  of  the  medical  practitioner  in  this 
country  is  decreasing  year  by  year.    He 


does  much  for  the  public  good  for  which 
he  receives  neither  recognition  nor  reward. 
As   a  member   of   this  profession   I  am 
making  these  statements  without  the  slight- 
est bitterness  and  even  without  complaint, 
because  I  believe  that  the  profession  is 
preparing  itself  to  do  the  greatest  good  for 
the  race,  that  it  is  in  training  to  render 
mankind  the  highest  service,  and  that  it» 
members  in  the  near  future  must  be  leaders 
in  an  evolution  such  as  the  world  has  never 
known.     I  am  by  no  means  sure  that  the 
profession  in  general  is  to  be  credited  with 
being  conscious  of  the  great  work  that  lies 
before  it,  or  of  preparing  itself  for  the  high 
station  to  which  it  is  to  be  called.     The 
civilized  world  has  reached  a  period  in  its 
evolution  in  which  the  educated  medical 
man  must  play  an  important  part.     With- 
out his  help  the  development  of  the  race 
can  not  proceed  as  it  should.     Man  has 
reached  a  period  in  his  development  when 
he  has  become  conscious  of  the  fact  that 
the    great   work   of   advancing   his    race 
towards  physical,   intellectual   and  moral 
perfection  is  a  duty  which  falls  upon  him- 
self.    The  creature  has  been  elevated  to  the 
dignity  and  power  of  a  creator  and  this 
imposes  upon  him  a  responsibility  that  he 
may  not  and  can  not  avoid. 

The  history  of  civilization  is  being  re- 
written, and  in  the  light  of  to-day  there  is 
being  read  into  it  a  lesson  that  Ihe  world 
can  not  ignore.  History  has  heretofore 
dealt  almost  exclusively  with  questions  of 
politics,  with  literature,  customs,  manners^ 
etc.  The  influence  of  disease  upon  the 
decline  and  fall  of  nations  has  been  until 
recently  overlooked.  Professor  Jones  has 
shown  quite  conclusively  that  the  Plas- 
modium of  malaria  was  the  greatest  factor 
in  the  decay  of  Greek  civilization  and  did 
much  to  render  the  once  virile  Roman  an 
easy  victim  to  the  more  robust  Goth  and 
Vandal.      The  buried  cities  of  Asia  and 
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northern  Africa  fell  into  ashes  under  the 
withering  curse  of  disease.  In  Spain  the 
Moors  reached  a  high  degree  of  civilization. 
They  built  the  wonderful  city  of  Cordova 
and  filled  its  great  library  with  the  most 
advanced  science  of  the  day.  This  people 
supplied  the  most  skilful  physicians  of  the 
time.  Returned  to  Africa,  their  deseend- 
ents  degenerated  into  the  barbarians  whom 
to-day  we  know  as  the  Biffs  of  Morocco. 

Civilized  people  have  come  to  a  realiza- 
tion of  the  fact  that  disease  constitutes  the 
greatest  bar  to  human  progress,  and  that 
nation  which  first  frees  itself  from  the 
bondage  of  disease  will  dominate  all  others. 
In  that  land  the  superman  will  first  be 
bom.  Two  conditions  are  essential  before 
any  nation  can  free  itself  from  disease. 
In  the  first  place  it  must  possess  an  edu- 
cated, scientific  medical  profession.  In  the 
second  place,  the  nation  as  a  whole  must  be 
guided  by  the  advice  of  its  best  medical 
men.  With  either  of  these  conditions 
wanting  no  people  will  be  able  to  advance. 

Are  we,  the  people  of  the  United  States, 
held  in  the  bondage  of  disease  f  One  out 
of  every  seven  of  us  die  of  tuberculosis; 
fifty  thousand  of  us  perish  annually  of 
typhoid  fever,  and  ten  times  this  number 
lie  stricken  for  weeks  each  year  with  this 
disease,  but  ultimately  recover.  Pneumonia 
disputes  with  tuberculosis  the  right  to  be 
called  the  captain  of  death.  Some  50,000 
of  m  die  annually  of  cancer  and  other 
malignant  growths,  more  than  25  per  cent, 
of  onr  children  die  before  they  reach  five 
years  of  age.  In  short,  more  than  80  per 
cent,  of  us  die  from  causes  that  are  pre- 
ventable, and  which  the  enlightened  nation 
of  the  future  will  prevent 

I  am  not  sure  that  our  nation  vidll  be 
able  to  fully  comply  with  either  of  the 
conditions  mentioned.  I  do  know  that 
tiie  better  medical  schools  in  this  country 
are  doing  their  best  td  prepare  the  profes- 
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sion  of  the  future  for  this  work.  Encour- 
agement in  regard  to  the  second  condition 
comes  from  the  general  interest  shown  in 
the  recently  developed  campaign  against 
tuberculosis,  the  large  and  small  contribu- 
tions in  aid  of  this  work  and  the  ready 
response  made  by  many  of  our  state  legis- 
latures in  the  enactment  of  laws  tending 
to  restrict  this  and  other  infectious  dis- 
eases ;  also  from  the  generous  contributions 
that  have  recently  been  made  for  the  study 
and  abatement  of  uncinariasia  and  pel- 
lagra. We,  of  the  profession,  have  fre- 
quent cause  for  impatience  with  the  laity 
for  their  indifference  towards  matters  of 
public  health,  but  we  should  remember  that 
the  attitude  of  the  world  towards  the  causa- 
tion of  disease  can  not  be  suddenly  and 
completely  changed.  Disease  has  for  count- 
less generations  been  regarded  as  of  divine 
or  mystic  origin,  as  an  infliction  from 
heaven,  sent  either  in  love  or  in  anger. 
This  old  superstition  still  casts  its  shadow 
over  us  and  consciously  or  unconsciously 
influences  the  conduct  of  many.  It  is  diffi- 
cult for  a  nation  within  a  generation  to 
cast  off  the  superstitions  of  the  fathers. 
This  can  be  done,  however,  by  instructing 
the  children  in  sanitary  matters.  Leibnitz 
said:  "Give  me  control  of  education  for  a 
generation  and  I  will  change  the  world.'* 
What  will  be  some  of  the  functions  of 
the  medical  man  of  the  future  t  In  my 
opinion,  the  most  important  of  these  may 
be  grouped  in  certain  classes,  and  it  is  of 
the  greatest  importance  that  these  should 
be  fully  appreciated,  especially  by  those 
interested  in  medical  education.  In  the 
first  place,  that  nation  will  be  most  favor- 
ably situated  which  does  the  most  for  the 
prosecution  of  medical  research.  Every 
scientific  medical  discovery  so  far  made  has 
been  a  blessing  to  mankind.  Medicine  has 
not  been  advanced  by  philosophical  dogma; 
it  has  grown  and  has  yielded  its  rich  and 
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beneficent  fruits  only  as  a  result  of  slow, 
laborious  research.  The  chemist,  bacteriol- 
ogist, pathologist  and  clinician  have  ob- 
tained results,  not  by  sitting  in  their 
studies  or  libraries  and  evolving  theories 
from  their  inner  consciousness,  but  by  ex- 
perimentation and  close,  accurate  observa- 
tion in  their  laboratories,  and  at  the  bed- 
side. For  more  than  a  thousand  years 
before  the  time  of  Pasteur  there  were  occa- 
sional medical  men  who  believed  that  cer- 
tain diseases  are  spread  by  living  con- 
tagions. In  the  fifth  century  before  our 
era  Empedocles  of  Agrigento  taught  that 
stagnant  water  breeds  disease  and  he  is 
said  to  have  delivered  the  city  of  Selinunte 
from  an  epidemic  of  fever  by  draining  a 
swamp  in  the  vicinity.  And  yet,  in  the 
year  1905,  twenty-four  centuries  later,  ac- 
cording to  Boss,  out  of  a  total  population 
of  about  two  and  one  half  millions  in 
Greece  not  less  than  one  million  had  ma- 
laria and  nearly  six  thousand  died  from 
this  disease.  About  two  thousand  years 
ago  Varro  in  his  **Rerum  rusticarum,"  in 
advising  concerning  the  location  of  a  coun- 
try house,  wrote  as  follows:  *'Adimadver- 
tendum  etiam  si  qua  erunt  loca  palustria, 
et  proter  easdem  causas,  et  quod  crescunt 
animalia  quaedam  minuta,  quae  non  possunt 
occuli  consequi,  et  per  sera  intus  in  corpus, 
per  OS  ac  nares  perveniunt  atque  difBciles 
efiSciunt  morbos,"  and  yet  the  Plasmodium 
of  malaria  devastated  the  fair  fields  of 
southern  Italy  and  continued  to  hold  sway, 
awaiting  the  time  when  a  French  army 
surgeon,  Laveran,  at  an  isolated  post  in  the 
same  malaria-ridden  Africa,  should  demon- 
strate the  cause  of  this  disease,  the  giant 
enemy  to  the  civilization  of  the  Mediter- 
ranean coast.  Then  came  the  researches  of 
Boss  and  others  by  which  the  part  played 
in  the  distribution  of  malaria  by  the  mos- 
quito was  demonstrated,  and  now  the  fer- 
tile lands  of  the  Boman  campagna  promise 


to  become  the  home  of  a  busy,  contented 
and  happy  people.  Findlay  thou^t  that 
a  certain  mosquito  might  be  a  factor  in  the 
distribution  of  yellow  fever,  but  this  was 
demonstrated  to  be  a  fact  only  by  the  care- 
ful and  heroic  investigations  of  Beed  and 
his  colleagues.     Small-pox  was  well-nigh 

universal  until  the  careful  observations  and 
practical  experiments  of  Jenner  relieved 
man  of  the  heavy  tribute  that  he  paid  to 
this  disease  in  death  and  disfigurement 
Anthrax  and  hydrophobia  levied  a  heavy 
tax  on  both  man  and  beast  until  brought 
under  man's  control  by  the  genius  of  Pas- 
teur.    Diphtheria  with  its  death  rate  of 
from  50  to  60  per  cent,  alarmed  the  physi- 
cian and  awakened  the  horror  of  the  com- 
munity until  the  patient  labors  of  Behring 
^nd  Boux  gave  the  world  antitoxin.     The 
beneficent  action  of  anesthesia  was  fore- 
shadowed by  Davy  and  brought  to   full 
realization  by  the  experiments  of  Long, 
Wells,    Jackson   and   Morton.     The    true 
nature  of  tuberculosis  was  brought  to  light 
by  the  studies  of  Yilemin  and  Koch,  and 
upon  the  knowledge  thus  gained  it  is  within 
the  power  of  man  to  stamp  out  this  and 
other  infectious  diseases.     A  list  of  the 
great  discoveries  of  scientific  medicine  is 
too  long  to  give  fully.     This  investigation 
into  the  causation  and  prevention  of  dis- 
ease is  not  complete,  it  is  barely  begun.    No 
disease  that  afSicts  man  or  beast  is  thor- 
oughly understood;  in  all  cases  the  knowl- 
edge in  the  possession  of  the  wisest  medical 
man  is  but  fragmentary,  and  in  regard  to 
the  nature  of  many  diseases  we  are  still 
in  complete  ignorance.     For  instance,  we 
know  practically  nothing  as  yet  of   the 
cause  of  cancer  and  but  little  of  that  of 
insanity.    "We  are  just  beginning  to  prac- 
tise vaccination  against  typhoid  fever  and 
other  acute  infections.     The  greatest  prob- 
lem that  lies  before  the  most  advanced 
nations  to-day  is  to  free  themselves  from 
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disease,  and  this  can  be  accomplished  in 
only  one  way,  and  that  is,  the  development 
and  maintenance  of  medical  research.  This 
is  a  national  and  community  problem,  and 
that  nation  which  does  this  most  generously 
and  most  wisely  will  dominate  the  world, 
because  it  will  become  the  strongest  and 
tbe  best.  At  present  it  must  be  admitted 
that  Germany  is  in  the  lead,  and  the  pre- 
dominance of  the  German  is  due  to  his 
universities  and  the  encouragement  that  he 
has  given  to  scientific  research.  American 
medical  research  grows  stronger  year  by 
year.  There  are  numerous  laboratories 
tiiat  are  turning  out  most  creditable  work, 
but  we  need  more  of  them  and  better  equip- 
ment for  those  we  have.  The  nation,  the 
several  states  and  the  large  cities  can  make 
no  better  investment  than  that  given  for 
the  purpose  of  widening  the  knowledge 
necessary  to  keep  the  people  in  health. 
We  may  reasonably  hope  that  the  discov- 
eries to  be  made  in  our  laboratories  will 
tend  to  decrease  poverty,  diminish  sickness, 
prolong  life,  increase  the  effectiveness  of 
the  individual,  add  to  the  comfort  and  con- 
tentment of  the  people,  and  give  to  our 
country  in  the  coming  generations  stronger 
and  better  men  and  women.  A  certain 
number  of  medical  men  of  the  future  must 
give  their  lives  to  research  work.  How- 
ever, this  number  will  always  be  relatively 
small. 

It  is  my  intention  to  speak  especially  of 
the  medical  practitioner  of  the  future. 
This  individual's  duties  are  to  be  quite  dif- 
ferent from  those  of  the  medical  practi- 
tioner of  the  past,  and  if  the  world  is  to 
profit,  as  I  hope  it  may,  by  the  aid  of  med- 
ical science,  the  attitude  of  the  profession 
toward  the  public  and  that  of  the  public 
toward  the  profession  must  radically 
diange.  Heretofore  the  medical  man  has 
been  taught  from  the  beginning  of  his  pro- 
fessional studies  that  he  must  not  talk 


about  professional  matters  to  the  laity. 
He  has  been  made  to  feel  that  his  duty  is 
to  practise  and  not  to  preach.  To  a  cer- 
tain extent  this  is  wise  and  must  hold  for 
the  future,  as  it  has  for  the  past.  The 
practise  of  the  profession,  so  far  as  the 
relations  of  physician  and  patient  are  con- 
cerned, is  sacred  and  must  not  become  mat- 
ter for  gossip.  All  understand  this  and  no 
man  worthy  to  be  a  member  of  the  profes- 
sion will  for  a  moment  forget  or  cease  to 
hold  sacred  his  relation  to  his  patient.  But 
the  medical  man  of  the  future  must  become 
a  public  teacher,  instructing  his  community 
and  advising  with  those  in  authority  con- 
cerning the  good  of  the  whole.  In  doing 
this  he  must  use,  in  a  proper  manner,  of 
course,  the  usual  avenues  of  reaching  the 
public,  such  as  the  popular  magazine  and 
the  daily  newspaper.  Up  to  the  present 
time  the  only  instructor  of  the  public  in 
matters  pertaining  to  disease  has  been  the 
charlatan  who  has  made  extensive  use  of 
the  daily  press.  This  must  be  altered  for 
the  public  good.  The  medical  man  must 
disseminate  through  this  and  other  avenues 
the  knowledge  necessary  to  combat  disease, 
and  there  has  been  nothing  more  encour- 
aging in  the  attempt,  just  now  begun,  and 
of  necessity  led  by  the  profession,  to  stamp 
out  tuberculosis  and  to  diminish  the  other 
infectious  diseases  than  the  readiness  with 
which  the  newspapers  of  this  country  have 
taken  up  the  matter.  The  national  anti- 
tuberculosis society  is  sending  twice  a 
month  material  bearing  on  this  subject  to 
hundreds  of  newspapers,  and  they  are 
making  proper  use  of  it.  I  know  of  no 
reputable  newspaper  that  has  declined  to 
participate  in  this  great  work.  The  best 
and  most  accurate  information  concerning 
the  prevention  of  disease  must  be  diffused 
through  the  masses.  The  medical  man  of 
the  future  must  talk  and  write  on  these 
subjects  not  exclusively  for  the  benefit  of 
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liis  fellows  in  the  profession,  but  especially 
for  those  outside  of  it  Ignorance  concern- 
ing these  matters  is  appalling  not  only 
among  the  uneducated  but  among  the  edu- 
cated as  well.  There  are  many  teachers  in 
our  public  schools,  not  only  in  the  primary 
and  secondary  schools,  but  in  our  colleges 
and  even  in  our  universities  as  well,  who 
are  in  absolute  ignorance  of  the  most  ele- 
mentary principles  of  hygiene.  There  are 
master  architects  planning  our  buildings, 
both  public  and  private,  who  have  no 
knowledge  of  ventilation.  They  may  pro- 
duce imposing  elevations  and  design  beau- 
tiful cornices  and  pleasing  facades,  but 
they  are  ignorant  of  the  proper  distribu- 
tion of  air  and  light.  I  predict  that  the 
time  does  not  lie  many  generations  in  the 
future  when  many  of  the  national,  state 
and  municipal  buildings  upon  which  the 
present  looks  with  pride  will  be  regarded 
as  relics  of  a  barbaric,  at  least  a  semi-bar- 
baric, past.  There  are  members  on  our 
public  water  commissions  who  could  not 
distinguish  between  a  typhoid  bacillus  and 
a  yeast  plant  As  a  rule,  the  men  who 
enact  our  laws,  both  national  and  state, 
know  nothing  of  that  greatest  asset  that  a 
people  may  have,  which  is  health.  Some- 
times this  amounts  to  a  national  calamity. 
I  need  only  refer  to  the  fact  that  when  we 
last  assembled  a  great  army,  within  less 
than  three  months,  and  without  seeing  the 
enemy,  nearly  one  fifth  of  those  who  en- 
listed were  incapacitated  by  disease.  This 
was  due  essentially  to  two  things.  First, 
Congress  in  its  stupidity  and  ignorance  had 
failed  to  make  proper  provision  for  the 
medical  service.  There  was  not  a  micro- 
scope in  a  camp  in  the  United  States  army 
in  1898,  so  far  as  I  know,  until  the  neces- 
sity for  its  use  was  made  evident  by  thou- 
sands of  cases  of  typhoid  fever,  at  first 
wrongly  diagnosed  as  malaria— a  mistake 
that  could  not  have  been  made  had  the 


medical  service  been  equipped  as  the  then 
surgeon  general  wished  it  to  be.  But  Con- 
gress would  not  listen  to  the  man  who  was 
regarded  by  many  of  its  members  as  only 
a  scientific  crank.  In  the  second  place,  the 
line  officer  of  that  time,  and  no  one  appre- 
ciates his  high  average  character  more  than 
I  do,  and  I  saw  much  of  him,  was  too  often 
deaf  to  his  medical  assistant  and  comrade. 
Shortly  after  the  Japanese-Russian  war  I 
had  occasion  to  compliment  a  high  medical 
officer  of  the  former  nation  on  the  low 
Japanese  death  rate  from  disease,  when 
he  replied:  **We  know  nothing  more 
about  the  hygiene  of  armies  than  you 
do.  In  fact,  what  we  do  know  we  learned 
from  America  and  Europe,  but  our  line 
officers  accepted  our  advice  so  far  as  was 
possible." 

Health  is,  as  I  have  stated,  a  nation's 
best  asset,  and  yet  the  sums  devoted  to 
maintaining  the  health  of  our  people  by 
the  nation  and  by  the  several  states  are 
paltry  in  the  extreme. 

We  need  not  worry  about  a  low  birth 
rate,  but  we  should  regard  a  high  death 
rate  as  a  national  disgrace  and  a  sign  of 
national  decay.  As  the  race  grows  wiser 
and  stronger  in  body  and  intellect  these 
rates  quite  naturally  approach  the  same 
level.  This  was  made  plain  by  Herbert 
Spencer  more  than  fifty  years  ago.  No 
nation  that  neglects  the  health  of  its  people 
can  hope  to  endure,  and  that  government 
that  secures  for  its  citizens  the  longest 
average  life  in  health  is  the  best,  whatever 
its  tariff  laws  may  be.  These  facts  are 
being  understood  more  or  less  thoroughly 
by  some  of  the  most  advanced  nations,  and 
in  doing  this  work  the  medical  profession 
must  lead  the  way.  The  medical  educators 
of  this  country  realize  this  much  more  faUy 
than  any  one  else  can,  and  laying  aside  per- 
sonal ambitions  and  especially  pecuniary 
considerations,  they  are  striving  to  prepare 
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for  the  next  generation  a  profession  made 
up  of  men  of  broad  culture  and  of  special 
scientific  skill.  This  is  the  explanation  of 
mergers  in  medical  colleges,  of  the  rapid 
advance  in  the  requirements  for  admission 
to  medical  schools,  and  for  the  extension  of 
the  course.  The  medical  man  of  the  future 
most  be  a  leader  in  all  that  pertains  to  the 
highest  welfare  of  his  country.  His  help 
is  necessary  in  order  to  relieve  the  people 
from  the  bondage  of  disease. 

Permit  me  to  briefly  point  out  some  of 
the  specific  ways  in  which  the  medical  pro- 
fession can  be  of  benefit  to  the  people. 
The  civilized  world  is  awakening  to  the 
koowledge  that  the  infectious  diseases  are 
preventable,  the  most  enlightened  of  the 
nations  are  adopting  measures  to  prevent 
them,  and  there  is  to  be  a  healthy  rivalry 
among  the  countries  to  see  which  can  do 
this  first  and  in  the  most  effective  manner. 
This  is  demonstrated  by  the  crusade  now 
heing  inaugurated  against  tuberculosis. 
We  may  reasonably  expect  improved  meth- 
ods in  the  treatment  of  this  disease,  and 
sneh  knowledge  as  will  give  this  to  us  must 
come  as  a  result  of  the  labors  of  scientific 
medical  men.  But  the  great  effort  must  be 
made  in  its  prevention,  and  this  is,  and  will 
continue  to  be,  a  community  problem,  into 
which  the  nation^  the  state  and  the  locality 
must  throw  th^ir  best  and  wisest  efforts. 
Knowledge  of  the  nature  of  the  disease,  its 
avenues  of  dissemination,  and  the  means 
necessary  for  its  restriction,  must  come 
into  the  possession  of  all  classes  and  condi- 
tions, and  the  medical  profession  must  be 
the  source  of  this  information.  The  prac- 
tical application  of  this  knowledge  must  be 
directed  by  the  same  body  of  men.  The 
practitioner  must  recognize  the  disease  in 
its  incipient  stages,  before  the  infected  in- 
dividual becomes  a  possible  center  for  the 
infection  of  others,  and  while  the  process  in 
himself  can  be  arrested.     This  will  be  de- 


manded of  every  physician  in  the  future, 
and  the  people  must  learn  wisdom  enough 
to  go  to  the  doctor  before  it  is  too  late. 
Sanitoria  and  hospitals  for  the  education 
and  treatment  of  the  infected  must  be  pro- 
vided by  the  public.  This  attempt  to  re- 
strict and  eradicate  so  grave  and  wide- 
spread a  disease  is  the  greatest  and  most 
beneficent  undertaking  that  man  has  ever 
assumed,  but  it  is  not  a  visionary  dream. 
It  is  a  herculean  task,  but  one  not  beyond 
the  accomplishment  of  intelligence  and 
effort. 

Typhoid  fever  and  other  diseases,  dis- 
seminated so  frequently  by  contaminated 
water  and  milk,  need  not  exist,  and  the 
heavy  tribute  that  we  pay  annually  to  these 
infections  is  not  complimentary  to  either 
our  intelligence  or  our  brotherly  love,  one 
for  the  other.  The  millions  that  we  lose 
every  year  in  deaths  from  these  diseases 
would,  if  properly  expended,  soon  place  a 
safe  water  supply  in  every  city  and  village. 

It  is  time  for  us  to  stop  attempting  to 
control  the  venereal  diseases  by  moral  sua- 
sion. A  false  modesty  has  prevented  us 
from  talking  about  these  distempers,  and 
they  should  be  added  to  the  list  of  danger- 
ous and  communicable  diseases,  and  every 
person  found  infected  vnth  one  of  them 
should  be  put  in  custody  until  he  or  she  is 
free  from  the  infection. 

The  time  will  come,  if  the  world  is  to 
progress  in  intelligence,  when  every  person 
will  undergo  a  thorough  examination  at 
the  hand  of  a  skilful  physician  twice  or 
oftener,  each  year.  An  oflScial  record  of 
each  such  examination  will  be  made,  and 
no  two  consecutive  examinations  will  be 
made  by  the  same  physician;  and  after 
death  an  autopsy  virill  be  made.  Then  the 
careless  and  unskilled  physician  will  soon 
find  himself  without  a  vocation. 

The  world  has  never  been  in  greater  need 
of  the  enlightened  medical  man  than  it  is 
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likely  to  be  in  the  next  generation,  and  the 
world  will  demand  that  he  be  worthy  of 
the  tasks  that  will  fall  upon  him.  No  other 
profession  will  be  able  to  render  greater 
service  to  mankind.  The  incentive  to  enter 
the  profession  is  not  likely  to  be  great,  meas- 
ured in  the  coin  of  the  realm,  but  measured 
by  the  good  done  to  the  race,  there  will  be 
none  greater.  The  function  of  the  new, 
combined  medical  department  of  the  Uni- 
versity of  Cincinnati  will  be  to  prepare 
properly  its  students  for  worthy  service  in 
that  profession  which  has  always  labored 
for  the  uplift  of  mankind. 

A  regular  and  frequent  thorough  phys- 
ical examination  of  every  citizen  must  be 
adopted  by  the  people  if  the  race  is  to  be 
freed  from  disease.  The  good  that  can  be 
accomplished  by  this  is  not  limited  to  the 
infectious  diseases.  There  are  many  dis- 
orders of  metabolism  which,  if  detected  in 
time,  may  be  arrested  or  cured.  I  will  at 
present  refer  to  only  one  of  these.  There 
are  many  men  and  women  just  passing  the 
prime  of  life  who  are  developing  a  glyco- 
suria. At  first  this  is  in  many  instances 
a  pathological  condition  that  is  easily  con- 
trolled by  a  proper  diet.  Often  it  begins 
with  a  diminished  capacitgr  on  the  part  of 
the  individual  to  properly  dispose  of  a  few 
special  carbohydrates.  Which  these  are 
should  be  determined  and  eliminated  from 
the  daily  food.  In  his  ignorance  the  indi- 
vidual continues  to  eat  the  food  which  for 
him  has  become  a  poison.  After  some 
months  or  years  the  condition  grows  more 
grave.  The  person  becomes  incapable  of 
properly  metabolizing  any  carbohydrate 
and  finally  he  can  no  longer  utilize  the 
carbohydrate  group  in  his  protein  food. 
Having  reached  this  point,  the  individual 
becomes  cognizant  of  the  fact  that  he  is  not 
well  and  he  goes  to  his  physician,  but  the 
condition  is  now  incurable. 

This  is  given  simply  as  an  illustration 


of  the  great  good  that  an  educated  medical 
profession  might  render  the  public  by  con- 
stant supervision  of  the  public  health,  but 
in  order  to  bring  this  about  both  the  pro- 
fession and  the  public  must  be  educated 
along  scientific  lines.     It  must  be  begun 
among  the  more  intelligent,  and  its  good 
results    becoming    apparent,    it    will    be 
adopted'  by  all.     In  Michigan  University 
this  work  has  been  started.     Every  medical 
student  must  submit  to  a  thorough  physical 
examination  each  semester,  and  if  any  ab- 
normality be  detected,  the  individual  must 
follow  rules  and  regulations  if  he  is  to 
continue  in  the  school.     We  hope  in  a  few 
months  to  extend  this  to  the  students  of  all 
departments  of  the  university.     There  is 
no  better  place   to  begin  this  beneficent 
work  than  in  our  institutions  of  higher 
learning.     With  us  no  student  will  be  per- 
mitted to  use  the  gymnasium  until  he  is 
found  by  actual  examination  to  be  free 
from  venereal  disease,  and  any  one  attend- 
ing the  gymnasium  may  be  called  upon  to 
submit  himself  to  an  examination  at  any 
time.     Those  having  other  physical  defects 
will  be  placed  under  such  restrictions  as 
the  medical  men  may  impose. 

The  nation  that  will  profit  in  the  future 
from  the  labors  and  discoveries  of  the  med- 
ical profession  must  help  in  this  cause.  It 
must  make  large  appropriations  for  scien- 
tific research.  It  must  render  financial  aid 
to  medical  education,  which  has  become  too 
costly  for  the  profession  itself  to  provide, 
and  it  must  not  permit  of  the  use  of  short 
roads  to  practise.  While  the  advanced 
medical  educator  in  this  country  is  doin^ 
his  best  to  elevate  his  profession,  pseudo- 
medicine  is  filling  the  lobbies  of  every  state 
capitol  with  demands  for  legal  recognitioiiy 
and  too  often  it  happens  that  our  laiv 
makers  are  not  wise  enough  to  distingaiali 
between  the  true  and  the  false.  This  im- 
poses a  heavy  duty  upon  the  profession,  and 
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that  is  the  one  which  I  have  already  em- 
phasized—the education  of  the  public.  To 
one  who  has  had  occasion  to  interview  our 
legislators,  both  national  and  state,  in  be- 
half of  public  health  affairs,  the  situation 
often  becomes  most  depressing.  The  task 
seems  hopeless  and  one  is  inclined  to  forego 
all  effort.  Men  high  in  the  councils  of  the 
nation  say  without  hesitation  that  this  talk 
about  stamping  out  tuberculosis  is  only  a 
doctor's  fad.  As  one  listens  to  such  talk, 
as  I  have,  from  high  sources,  his  national 
pride  hides  its  face  in  shame  and  he  won- 
ders to  what  destination  his  country  is 
drifting  with  such  colossal  ignorance  guid- 
ing its  course.  But,  as  medical  educators 
our  duty  is  clear,  and  it  has  fallen  to  us  to 
prepare  the  next  generation  of  those  who 
will  be  able  to  render  a  far  greater  service 
to  human  progress  than  the  world  has  yet 
seen.  With  the  race  freed  from  disease, 
both  inherited  and  acquired,  the  better  man 
will  be  bom  and  will  dominate  the  earth. 
I  am  not  enough  of  a  prophet  to  predict 
anything  concerning  the  nationality  of  the 
superman  who  is  to  come  and  possess  the 
earth,  but  he  will  not  come  to  a  disease- 
ridden  people,  for  the  intellectuality  and 
morality  of  a  nation  depend  upon  its  phys- 
ical health,  and  the  historian  of  the  future 
will  have  no  difficulty  in  convincing  his 
readers  that  we  who  lived  in  the  early  part 
of  the  twentieth  century  were  not  so  wise 
as  we  believed  ourselves  to  be,  as  he  points 
out  our  high  mortality  rate  from  prevent- 
able diseases,  and  shows  what  feeble  efforts 
were  made  to  prevent  them. 

Victor  C.  Vaughan 


TBE  NUMBER  OF  STUDENTS   IN   GERMAN 

UNIVERSITIES 

Some  statistics  regarding  the  number  of 
students  in  the  twenty-one  Oerman  universi- 
ties, which  have  lately  appeared  in  the  Frank- 
fwrter  ZeUung,  may  be  of  interest  to  the  read- 
en  of  ScnENOE. 


The  number  of  students  matriculated  in  the 
summer  semester  of  1909  reached  the  total 
of  51,510,  as  compared  with  48,717  in  the 
winter  of  1908-09,  and  47,799  in  the  preceding 
summer. 

In  thirty  years  the  increase  has  been  as 
follows : 


Per  100,000 

Year 

No.  of  Student! 

Population 

1879 

19,771 

43.7 

1889 

29,491 

1899 

33,563 

1909 

61,510 

78.4 

The  relative  increase  in  the  principal  sub- 
divisions may  be  shown  in  the  following  table : 

Per  100,000 
Number  Population 
1879  1909  1879  1S09 
Philological  and  his- 
torical studies    ..  2,724  7,690  10.6  20.6 
Mathematics  and 

natural  science  . .   1,563  3,503  6.1  9.4 

Law    3,179  7,259  12.3  19.5 

Medicine    2,061  4,879  8.0  13.1 

Theology      (evangel- 
ical)        1,036  1,211  6.9  5.6 

Theology   (catholic)       330  1,014  3.5  8.4 

Pharmacy    301  896  1.2  2.4 

It  will  be  noted  that  the  percentage  increase 
in  medicine  has  about  kept  pace  with  the  in- 
crease in  law,  while  the  proi)ortion  of  students 
in  mathematics  and  natural  science  has  not 
increased  so  rapidly  as  that  in  philological 
and  historical  studies.  The  number  of  stu- 
dents of  evangelical  theology  shows  a  relative 
falling  off  (although  a  slight  absolute  in- 
crease), but  catholic  theology  records  a  greater 
relative  increase  than  any  other  subject. 

Some  interesting  facts  are  also  given  re- 
specting the  extent  and  nature  of  inter-uni- 
versity migration.  In  the  summer  months  of 
1909,  28.6  per  cent,  of  the  Prussian  students 
were  registered  in  the  Oerman  universities 
outside  of  Prussia,  for  the  most  part  (18.7  per 
cent.)  in  the  South  German  universities  of 
Bavaria,  Baden  (Heidelberg  and  Freiburg) 
and  Wtirttemberg  (Tiibingen).  On  the  other 
hand,  only  5.8  per  cent,  of  the  Bavarian,  8.4 
per  cent,  of  the  Baden  and  10.7  per  cent,  of 
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the  Wiirttemberg  students  were  matriculated 

in  Prussian  universities.     In  Heidelberg  there 

were  763  Prussians  and  654  Badenese,  and  in 

Freiburg  1^37  Prussians  and  688  Badenese, 

a  state  of  affairs  probably  due  in  large  part 

to   the   attractive    surroundings   of   the   two 

Baden  universities.  _ 

Edwin  O.  Jordan 


LECTURES  IN   SANITARY  SCIENCE  AT 
COLUMBIA    UNIVERSITY 

The  committee  in  charge  announces  the  fol- 
lowing lectures  in  the  course  in  sanitary  sci- 
ence and  public  health  for  the  second  term, 
190d-1910 : 

February  1 — ^A.  H.  Seymour,  Esq.:  "The  De- 
irelopment  of  Publio  Health  Law  and  the  State 
•Control  of  Health." 

February  3 — ^A.  H.  Seymour,  Esq. :  **  Provisions 
«of  Public  Health  Law  as  applied  to  Specific  Regu- 
lation.*' 

February  8 — ^Dr.  V.  E.  Sorapure:  "Transmis- 
sion and  Prevention  of  some  Infectious  Diseases." 

February  10 — ^Dr.  V.  E.  Sorapure :  "  Immunity." 

February  15— Dr.  James  Ewing:  "Cancer  and 
its  Belation  to  Public  Health." 

February  17— Dr.  W.  Oilman  Thompson:  "The 
Occupation  Diseases  of  Modem  Life." 

February  22 — ^Professor  A.  D.  MacGillivray: 
*'  Insects  and  the  Transmission  of  Disease." 

February  24 — ^Professor  A.  D.  MacGillivray: 
*"  Insects  and  the  Transmission  of  Disease." 

March  1 — ^Dr.  John  B.  Huber:  "Tuberculosis, 
its  Nature  and  Causes." 

March  3 — Dr.  John  B.  Huber:  "Tuberculosis, 
its  Prevention  and  Cure." 

March  8 — Hon.  Homer  Folks:  "Voluntary  Or- 
ganization in  Public  Health  Work." 

March  10— Dr.  John  H.  Pryor:  "Results  of 
Tuberculosis  in  New  York  State." 

March  15— Dr.  E.  R.  Baldwin:  "Early  Diag- 
nosis of  Tuberculosis." 

March  17 — ^Dr.  D.  M.  Totman:  "Local  Quaran- 
tine Measures." 

March  22 — Dr.  H.  H.  Crum:  "The  Supervision 
of  Infectious  Diseases." 

March  24— Dr.  H.  W.  Wiley:  "Food  Adultera- 
tion and  its  Effects." 

March  29— Professor  E.  M.  Chamot:  "The  De- 
tection of  Food  Adulteration." 

March  31— Professor  E.  M.  Chamot:  "The  De- 
tection of  Food  Adulteration." 


April  5 — ^Professor  W.  A.  Stocking:  "Dangers 
of  Impure  Milk." 

April   7— Professor   W.   A.    Stocking:    "Dairy 
Hygiene." 

April  12— Dr.  L.  H.  Gulick:  "School  Hygiene." 

April  14 — Professor  G.  W.  Cavanaugh:  "Ani- 
mal Wastes  and  their  Disposal." 

April  19— Professor  H.  N.  Ogden:  "The  Rela- 
tion of  the  Engineer  to  Sanitation." 

AprU  21— Mr.  Geo.  C.  Whipple:  "Principles  of 
Water  Purification." 

April  2ft— Mr.  Theodore  Horton :  "  Water  Puri- 
fication Plants." 

April  28— Professor  H.  N.  Ogden:  "The  Prob- 
lem of  Sewerage." 

May  3 — ^Mr.  H.  B.  Cleveland:  "  Sewage  Disposal 
Plants." 

May  6 — ^Professor  Alfred  Hayes:  "The  Law  of 
Nuisances." 

May  12— Rudolph  Hering:  "The  Garbage  Prob- 
lem." 

May  17 — ^Professor  C.  A-  Martin:  "House  Plan- 
ning with  reference  to  Health." 

May  19— Professor  C.  A.  Martin:  "The  Health- 
ful House." 

May  26 — ^Professor  G.  N.  Lauman:  "Health  in 
Rural  Coramimities.    Public  Health." 


SCIENTIFIC  PUBLICATIONS  FOR  FREE 

DISTRIBUTION 

On  January  13  a  resolution  was  passed  in 
the  House  of  Representatives  ordering  the 
whole  stock  of  the  scientific  publications 
named  below  in  the  House  Folding  Hoom  to 
be  disposed  of  in  order  to  make  room  for  new 
documents.  Any  reader  of  Scienoe  desiring^  to 
procure  any  of  these  documents  should  apply 
to  the  member  of  congress  from  the  congres- 
sional district  in  which  he  resides  within 
sixty  days  from  the  date  of  passage  of  this 
resolution. 

The  publications  to  be  distributed  free  are 
as  follows : 

Geological  Resources,  Cripple  Creek,  Colo. 

Geological  Report  on  Mercur  Mining  Districty 
Utah. 

Astronomical  Papers  of  the  American  Ephem- 
eris.  Vols.  5  and  6. 

Catalogue,  Prehistoric  Works. 

Indian  Languages:  Algonquin,  Athapascan,  Chi- 
nookan,  Iroquoian,  Muskhoegan,  Salishan. 

National  Academy  of  Sciences. — Memoin:  Vols. 
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2,  3,  3  pt.  2,  6,  6,  8,  9.    Reports:  1883,  1887  to 
1889,  1891,  1895,  1906  to  1908. 
Ohio  Earthworks. 

Geological  Survey. — Water  Bupply  and  Irriga- 
tion Papers:  Nos.  148,  153  to  232,  234,  235.  Bul- 
letins: Nos.  269,  275,  277  to  301,  303  to  379,  382 
to  389,  392  to  395,  399  to  403.  Professional 
Papers:  Nos.  44  to  67.  AnnwU  Reports:  2d  to 
28th,  1880-81  to  1907. 

Washington   Astronomical   Observations:    1881 
to  1890. 
Entomology:   1880-1885   (2  vols.). 
Rocky  Mountain  Locusts   (2  vols.). 
Coast  Survey  Reports:    1872,   1886  to  1897-8, 
1906. 

Fish  Commission  Reports:  Parts  3  to  29,  1877 
to  1903. 
Fish  and  Fisheries:  1904,  1905. 
llautical  Almanac:  1885  to  1909. 


8CIENTIFI0  NOTES  AND  NEWS 

A  DEPARTiCENT  of  experimental  biology  has 
been  organized  in  the  Kockefeller  Institute. 
Professor  Jacques  Loeb,  of  the  University  of 
California,  has  been  elected  head  of  the  de- 
psrtment  He  will  begin  his  work  at  the 
£adbfeller  Institute  next  autumn. 

Mr.  Gifford  Pinohot  has  been  elected  presi- 
dent of  the  National  Conservation  Associa- 
tion. Dr.  Charles  W.  Eliot,  the  first  president 
of  the  association,  has  been  elected  honorary 
president 

A  NATIONAL  testimonial  with  a  purse  of  $10,- 
000  for  Commander  Bobert  E.  Peary  is 
planned  for  the  evening  of  February  8,  at  the 
Metropolitan  Opera  House,  New  York  City. 
QoTemor  Hughes  will  preside.  Commander 
Peary  will  tell  the  story  of  his  trip  to  the 
pole  and  show  new  pictures  of  the  far  north. 

At  a  recent  meeting  of  the  board  of  trus- 
tees of  Cornell  tTniversity,  in  New  York  City, 
it  was  resolved  on  the  motion  of  President 
Schurman  that  the  secretary  send  the  follow- 
ing telegram  to  Director  Bailey:  ''The  Trus- 
tees of  Cornell  University,  assembled  at  the 
winter  meeting,  send  cordial  New  Year's 
greeting  to  Director  Bailey,  and  rejoice  with 
him  in  the  prospect  of  still  greater  work  for 
the  agricultural  interests  of  the  state,  under 


his  leadership,  in  the  College  of  Agriculture 
of  Cornell  University.'' 

At  a  dinner  given  on  January  18  in  honor 
of  Professor  William  James,  professor  emeri- 
tus of  philosophy  at  Harvard  University,  a 
portrait  of  Professor  James  was  presented  to 
the  university  by  the  members  of  the  division 
and  by  the  visiting  committee.  The  painting, 
which  is  by  Miss  Ellen  Emmet,  of  New  York, 
is  of  three-quarter  length  and  life  size.  For 
the  present  it  will  hang  in  Emerson  Hall,  but 
eventually  it  will  be  placed  in  the  faculty 
room  of  University  Hall. 

The  permanent  portrait  committee  of  the 
medical  department  of  the  University  of 
Pennsylvania  has,  during  the  past  few  years, 
almost  completed  the  collection  of  portraits 
of  former  professors  in  the  Medical  School. 
These  portraits  now  hang  in  the  halls  and 
lecture  rooms  of  the  new  medical  laboratories 
and  thus  connect  historically  the  new  home  of 
the  medical  department  with  memories  and 
traditions  of  teachers  of  the  past  century  and 
a  half.  Of  the  six  professors  not  at  present 
represented  in  this  collection,  one  is  Dr. 
Simon  Flexner,  who  was  professor  of  pathol- 
ogy for  the  years  1899  to  1903  and  responsible, 
wholly  or  in  part,  for  the  instruction  in 
pathology  received  by  the  classes  of  1900  to 
1905.  A  special  committee  consisting  of  rep- 
resentatives of  these  classes  and  of  Dr.  Flex- 
ner's  associates  and  assistants  during  the 
years  of  his  incumbency,  has  been  appointed 
by  the  permanent  portrait  committee  to  take 
such  action  as  may  be  necessary  to  procure 
Dr.  Flexner's  portrait. 

On  his  sixtieth  birthday,  January  14,  Pro- 
fessor W.  O.  Crosby  was  presented  with  a 
silver  loving  cup  by  a  number  of  present  and 
past  instructors  in  the  department  of  geology 
of  the  Massachusetts  Institute  of  Technology. 

Dr.  Biohabd  Dedekind,  professor  of  mathe- 
matics in  the  Brunswick  School  of  Technol- 
ogy, has  been  given  an  honorary  doctorate  of 
mathematics  by  the  Zurich  Polytechnicum. 

Offioebs  of  the  Entomological  Society  of 
America  have  been  elected  as  follows:  Presi" 
dent.  Dr.  John  B.  Smith;  First  Vice-presi' 
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dent.  Dr.  S.  A.  Forbes;  Second  Vice-president, 
Professor  V.  L.  Kellogg;  Secretary-Treasurer, 
0.  E.  Crosby;  Additional  Memhers  Executive 
Committee,  Professor  J.  H.  Comstock,  Dr.  W. 
M.  Wheeler,  Mr.  E.  A.  Schwarz,  Professor  L. 
Bruner,  Rev.  Professor  C.  J.  S.  Bethune,  Pro- 
fessor J.  M.  Aldrich. 

The  annual  meeting  of  the  council  of  the 
American  Physical  Education  Association  was 
held  at  the  Rittenhouse  Hotel,  Philadelphia, 
on  Saturday,  January  1,  1910.  The  following 
officers  were  elected:  President,  Dr.  George  L. 
Meylan,  Columbia  University;  Secretary- 
editor-treasurer.  Dr.  J.  H.  McCurdy,  Inter- 
national Y.  M.  C.  A.  Training  School,  Spring- 
field, Mass.  The  next  convention  of  the  as- 
sociation will  be  held  in  Indianapolis,  March 
1-3,  in  connection  with  the  Department  of 
Superintendents  of  the  National  Educational 
Association  and  the  American  School  Hy- 
giene Association. 

Dr.  O.  Tettens,  of  Frankfort,  has  been  ap- 
pointed observer  in  the  Aeronautical  Observa- 
tory at  Lindenberg,  near  Berlin. 

Dr.  Karl  Groos,  professor  of  philosophy 
and  pedagogy  at  Giessen,  has  resigned  his 
chair  at  the  university. 

Dr.  Alexander  G.  Ruthven,  of  the  Univer- 
sity of  Michigan,  will  conduct  a  zoolog^ical  ex- 
pedition to  southern  Mexico,  during  the  com- 
ing summer. 

Dr.  Frederick  Bedell,  of  the  department  of 
physics,  at  Cornell  University,  will  spend  the 
remainder  of  the  year  abroad  on  sabbatic 
leave. 

Dr.  Alvin  S.  Wheeler,  associate  professor 
of  organic  chemistry  in  the  University  of 
North  Carolina,  has  been  granted  a  yearns 
leave  of  absence  to  study  abroad.  He  will 
leave  with  his  family  for  Germany  on  May  24. 

Dr.  J.  C.  Arthur,  of  Purdue  University, 
Indiana,  is  spending  the  month  of  January 
consulting  the  ciyptogamic  and  phanero- 
gamic collections  of  Harvard  University, 
while  Mr.  Frank  D.  Kern,  of  the  same  insti- 
tution, is  engaged  in  similar  work  at  the  New 
York  Botanical  Garden.    It  is  expected  that 


another  installment  of  the  rusts  of  North 
America  will  soon  be  made  ready  for  publica- 
tion. As  the  rusts  are  strictly  parasitic,  the 
work  requires  an  almost  equal  familiarity  with 
the  systematic  position  of  fungi  and  the  flow- 
ering hosts. 

At  a  stated  meeting  of  the  American  Philo- 
sophical Society,  on  Friday  evening,  January 
21,  Dr.  Ernest  Fox  Nichols,  president  of 
Dartmouth  Collie,  and  late  professor  of  ex- 
perimental physics  in  Columbia  University, 
read  a  paper  entitled  "  Some  Recent  Investi- 
gations in  Physics." 

A  JOINT  meeting  of  the  American  Ethnolog- 
ical Society  and  the  Section  of  Anthropology 
and  Psychology  of  the  New  York  Acad^ny  of 
Sciences  was  held  at  the  American  Museum 
of  Natural  History  on  Monday,  January  24, 
when  a  public  lecture  was  given  by  Professor 
Franz  Boas,  of  Columbia  University,  on  "  The 
Changes  in  the  Physical  Characteristics  of  the 
Immigrants  to  the  United  States." 

Dr.  L.  a.  Bauer  addressed  the  students  of 
physics  and  engineering  at  Northwestern  Uni- 
versity on  January  12  and  at  the  University 
of  Cincinnati  on  January  14,  his  subject  be- 
ing "  The  Non-magnetic  Yacht  Carnegie  and 
her  Work.'* 

On  January  14  Professor  C.  J.  Keyser,  of 
Columbia  University,  delivered  a  lecture  at 
Princeton  University  on  "Ways  to  Pass  the 
Walls  of  the  World;  or.  Scientific  Specula- 
tions regarding  the  Figure  and  the  Dimen- 
sions of  Space." 

At  McOill  University  the  following  are 
acting  as  special  lecturers  during  the  present 
session : 

ProfeBSor  J.  F.  Kemp,  of  Columbia  University, 
on  "  The  Application  of  Geology  to  certain  Engi- 
neering Problems." 

J.  B.  I^rrrell,  Esq.,  F.G.a,  on  "  The  Geological 
Relations  of  Alluvial  Gold  Deposits,  as  Illustrated 
more  Particularly  by  those  of  the  Yukon  District.^' 

D.  B.  Dowling,  Esq.,  of  the  Geological  Survey 
of  Canada,  on  "  The  Geology  of  Coal,  with  especial 
reference  to  the  Coal  Deposits  of  the  Province  of 
Alberta." 

F.  W.  Cowie,  Esq.,  C.E.,  chief  engineer  of  the 
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Kontiea]  Harbor  CkimmisBion,  on  *'  The  Gonstruc- 
tum  and  Development  of  Harbors." 

WojJAM  Oeoboe  Tight,  professor  of  geology 
and  natural  history  at  Denison  University 
from  1887  to  1901  and  since  then  until  a  few 
months  ago  president  and  professor  of  geology 
at  the  University  of  New  Mexico,  fellow  of  the 
Geological  Society  of  America  and  of  the 
American  Association  for  the  Advancement 
of  Science,  died  at  Glendale,  Cal.,  on  January 
15,  at  the  age  of  forty-five  years. 

Mr.  William  Abner  Eddy,  known  for  his 
work  in  aerial  photography,  has  died  at  Bay- 
onne,  N.  J.,  in  his  sixtieth  year. 

CoLOifEL  Oeorgb  Earl  Church,  bom  in 
ICassachusetts  in  1835,  but  latterly  residing  in 
England,  known  for  his  geographical  work  in 
various  parts  of  the  world,  died  on  January  4. 

Dr.  FftiBDRiGH  KoHLRAUSGH,  author  of  the 
'^Lehrbuch  der  praktischen  Physik"  and  for- 
mer president  of  the  Physikalisch-Technische 
Beichsanstalt,  died  suddenly  at  his  home  at 
Marburg,  Germany,  on  January  18. 

Db.  Mobttz  Greshoff,  director  of  the  Co- 
lonial Museum  at  Haarlem,  known  for  his 
work  on  physiolog^ical  botany,  has  died  at  the 
age  of  forty-seven  years. 

The  late  Darius  Ogden  Mills,  of  New  York 
City,  has  bequeathed  $100,000  to  the  American 
Mosemn  of  Natural  History;  $50,000  to  the 
New  York  Botanical  Garden  and  $25,000  to 
the  American  Geographical  Society  of  New 
York  City- 

Thb  first  Hookworm  Conference  was  held 
in  Atlanta,  Ga.,  on  January  18  and  19.  The 
conference  opened  with  about  500  in  atten- 
dance and  a  representation  from  twelve  states. 
Dr.  Henry  F.  Harris,  secretary  of  the  Georgia 
State  Board  of  Health,  was  elected  temporary 
chairman  and  Mr.  William  Whitford,  of 
Chicago,  secretary.  The  principal  speaker  was 
Dr.  Charles  Wardell  Stiles,  U.  S.  Public 
Health  and  Marine-Hospital  Service,  Wash- 
ington, D.  C.  A  permanent  organization  was 
effected  under  the  name  ''  Southern  Health 
Conference." 

Thb  Boston  Transcript  reports  that  four 
intereemnected  projects  for  fisheries  exhibits 


at  South  Boston  are  proposed.  These  are  an 
aquariiun,  a  fish  culture  station,  a  museum  of 
the  appliances,  methods  and  industrial  sta- 
tistics of  the  fisheries,  and  a  trade  school  for 
fishermen. 

The  department  of  vertebrate  paleontology 
of  the  American  Museum  of  Natural  History 
has  received  as  a  gift  from  Mr.  Charles  Lanier, 
one  of  the  trustees,  a  skull  of  the  Cretaceous 
dinosaur  Triceratops.  This  specimen  was  col- 
lected in  the  Laramie  Cretaceous  of  Seven- 
Mile  Creek,  Western  County,  Wyoming,  about 
forty-five  miles  northwest  of  Edgemont,  South 
Dakota,  by  Mr.  Charles  H.  Sternberg. 

The  Naples  Table  Association  for  Promo- 
ting Laboratory  Eesearch  by  Women  an- 
nounces that  applications  for  the  table  sup- 
ported by  the  association  should  be  made  be- 
fore March  1.  The  fourth  prize  of  $1,000  for  a 
thesis  containing  laboratory  research  in  biolog- 
ical, chemical  or  physical  science  will  be 
awarded  in  April,  1911.  Further  information 
may  be  obtained  from  Mrs.  A.  D.  Mead,  283 
Wayland  Avenue,  Providence,  R.  L 

Mr.  Boosevelt  has  written  from  Nairobi, 
under  the  date  of  December  15,  1909,  the  fol- 
lowing letter  to  the  secretary  of  the  Smith- 
sonian Institution: 

I  have  to  report  that  the  Smithsonian  Expedi- 
tion under  my  charge  has  now  finished  its  work 
in  British  East  Africa  and  is  about  to  leave  for 
Uganda.  The  collections  made  in  British  East 
Africa  include: 

Mammals,  large,  in  salt  659 

Mammals,  small,  in  salt   3,379 

Birds  2,784 

Reptiles  and  batrachians,  about  . .   1,500 
Freshwater  and  marine  fish,  about     250 

Total  vertebrates   8~463 

In  addition  the  collections  include  a  large  num- 
ber of  mollusks  and  other  invertebrates;  several 
thousand  plants;  in  the  neighborhood  of  two 
thousand  photos;  anthropological  materials,  etc. 
Up  to  January  17  only  a  little  over  a  quarter 
of  the  collections  enumerated  in  Mr.  Roose- 
velt's letter  had  reached  the  institution.  In 
addition  to  the  mammals  mentioned  by  him, 
there  have,  however,  already  been  received  per- 
haps 150  skulls  of  large  manunals  which  are 
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not  associated  with  skins,  these  being  picked 
up  in  the  £eld  for  the  study  of  the  variations 
in  individual  specimens.  Word  has  recently 
been  received  of  the  killing  by  Mr.  Boosevelt 
of  two  specimens  of  the  white  rhinoceros,  an 
adult  female  and  calf.  These  will  be  of  par- 
ticular value  to  the  museum  which  has  no 
representative  of  this  species  in  its  collection. 
Consul-General  Eichard  Guentheb,  of 
Erankfort,  writes  that  the  Kosmos  Associa- 
tion of  Naturalists  in  Stuttgart,  the  Duerer 
League  and  the  Austrian  Imperial  Association 
for  Ornithology  in  Vienna  have  united  in  an 
address  to  the  public  calling  for  subscriptions 
to  create  a  Natural  Protective  Park.  This 
address  was  published  last  spring  and  since 
then  has  been  followed  up  by  a  convention  in 
Munich  well  attended  by  naturalists  and  sci- 
entific men  from  aU  parts  of  Germany.  An 
organization  was  effected,  called  the  Verein 
Naturschutzpark,  with  headquarters  in  Stutt- 
gart. The  plan  is  to  create  three  large  parks, 
one  in  the  Alpine  Mountain  Hange,  one  in  the 
highlands  of  central  Germany  and  the  third 
in  the  low  country  of  the  north.  The  main 
object  is  to  preserve  and  increase  certain  spe- 
cies of  animal  and  plant  life.  The  parks  are 
expected  to  become  centers  of  attraction  and 
recreation  for  millions  of  people,  natives  and 
foreign  visitors.  The  fee  for  membership  to 
this  park  association  will  be  quite  low,  to 
encourage  hundreds  of  thousands  to  join. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

The  trustees  of  Columbia  University  pro- 
pose to  remove  the  College  of  Physicians  and 
Surgeons  from  its  present  location  on  West 
Fifty-ninth  street  to  a  commanding  site  on 
Momingside  Heights,  adjacent  to  the  other 
schools  of  the  university.  A  large  part  of  the 
necessary  land  has  been  obtained  by  the  gift 
of  Messrs.  William  K.  Vanderbilt,  George  J. 
Gould,  Frank  A.  Munsey  and  a  fourth  anony- 
mous contributor. 

Mb.  J.  S.  HuYLEB,  of  New  York,  has  given 
$20,000  to  Syracuse  University. 

The  Commonwealth  Edison  Company  of 
Chicago  and  the  General  Electric  Company 
of  Schenectady  have  jointly  presented  to  the 


department  of  electrical  engineering  of  the 
University  of  Illinois  a  125-kilowatt  steam 
turbo-generator.  The  turbine  of  this  unit  is 
to  be  non-condensing.  The  generator  is  to  be 
designed  for  S-phase,  60-cycle  currents,  to  be 
delivered  at  2,300  volts.  With  the  addition  of 
this  machine  the  electrical  laboratory  will  be 
prepared  to  deal  extensively  with  problems  in- 
volving single-phase,  quarter-phase  and  three- 
phase  currents. 

A  MUSEUM  of  Industrial  Chemistry  has 
been  established  at  the  University  of  Blinois 
under  the  division  of  applied  chemistry. 

The  trustees  of  Cornell  University  have 
voted  to  meet  the  congestion  in  the  depart- 
ment of  chemistry  by  an  extension  of  North 
Morse  Hall  westward  a  distance  of  about  40 
feet,  and  the  building  committee  was  in- 
structed to  have  the  enlarged  building  ready 
for  occupancy  in  September. 

The  statement  to  the  effect  that  Mrs. 
Phoebe  A.  Hearst  has  decided  to  erect  for  the 
University  of  California  a  museum  of  anthro- 
pology is  incorrect.  Mrs.  Hearst  explicitly  de- 
nied the  report  the  day  after  it  appeared  in  the 
paper  which  first  published  the  story. 

» 

An  anonymous  donor  has  given  to  the  Uni- 
versity of  Paris  an  annual  income  of  30,000 
francs  to  found  ten  fellowships  at  foreign 
universities. 

We  learn  from  the  Journal  of  the  American 
Medical  Association  that  the  council  of  the 
University  of  Paris  and  the  Pasteur  Institute 
have  agreed  to  construct,  at  the  joint  expense 
of  the  two  institutions,  a  laboratory  for  the 
study  of  the  phenomena  of  radioactivity  and 
their  therapeutic  applications.  The  projected 
laboratory  will  comprise  two  parts:  one  for 
scientific  researches  under  the  direction  of 
Mme.  Curie,  the  other  for  medical  applications 
under  the  direction  of  the  Pasteur  Inatitute. 
The  latter  will  contribute  towards  the  expenses 
of  construction  and  equipment  of  the  institu- 
tion 400,000  francs,  from  the  Osiris  legacy. 

Dr.  William  Huntinoton,  president  of  Bos- 
ton University,  proposes  to  retire  at  the  end 
of  the  present  academic  year. 


Januaby  28,  1910] 


SCIENCE 


143 


Dr.  Edmund  Clark  Sanford  will  be  in- 
stalled as  president  of  Clark  College  on  Feb- 
ruary 1. 

A.  H.  Sutherland,  PLD.  (Chicago),  of  the 
Govemment  Hospital  for  the  Insane  at  Wash- 
ington, has  been  appointed  instructor  in  psy- 
chology in  the  Uniyersity  of  Illinois. 

Dr.  Issai  Schur  has  been  promoted  to  an 
associate  professorship  of  mathematics  in  the 
University  of  Berlin. 

Dr.  Enoller  has  been  appointed  associate 
professor  of  aeronautics  in  the  Vienna  School 
of  Technology. 

Dr.  Dietzius  has  qualified  as  decent  for 
aeronautics  in  the  Berlin  School  of  Tech- 
nology. 

DI8CV88I0N   AND   CORRESPONDENCE 

FALL  OF  A  METEORITE   IN  NORWOOD,   MAS8A0HU- 

SETTS 

During  the  night  between  October  7  and  8, 
1909,  a  meteoric  stone  fell  to  earth  on  the  farm 
of  Mr.  W.  P.  Nickerson,  of  Norwood,  Mass. 
The  meteorite  is  a  ham-shaped  mass  of  very 
hard  gray  stony  material,  much  corrugated 
on  the  surface,  about  two  and  one  half  feet 
long  in  its  greatest  dimension,  one  foot  to 
nearly  one  and  one  half  feet  broad,  and  vary- 
ing from  one  foot  to  one  half  foot  in  the  third 
dimension.  I  estimated  its  volume  as  about 
1.75  cubic  feet,  its  weight  as  perhaps  275 
I>ounds,  and  its  density  as  not  much  over  2.5. 
The  material  has  a  flow  structure,  like  that 
of  an  ancient  lava  which  has  solidified  during 
flow,  but  is  completely  crystalline.  It  is, 
therefore,  entirely  different  from  any  meteor- 
ite on  record.  The  stone  is  about  as  hard  as 
petrosilez,  and  has  a  slight  salty  odor.  Lam- 
ina from  2  to  4  millimeters  thick,  perhaps  on 
an  average  5  to  10  mm.  apart,  disposed  in  a 
parallel  order,  project  from  the  surface  to  the 
extent  of  several  millimeters,  resembling  in 
this  respect  a  much  weathered  piece  of  lam- 
inated felsite,  except  that  there  has  been  no 
chemical  alteration  of  the  superficial  layer 
such  as  occurs  in  felsitic  weathering.  The 
laminse  are  distinctly  parallel,  their  general 
direction  transverse  to  the  longer  axis  of  the 


mass.  The  projections,  although  rounded,  ex- 
hibit a  remnant  of  crystalline  form.  They  are 
in  fact  phenocrysts  of  plagioclase  feldspar. 
Several  smaU  cavities,  a  few  millimeters  in 
diameter,  are  recognizable,  but  the  greater 
part  of  the  surface  is  without  any  pitting, 
other  than  that  of  the  normal,  and  everywhere 
present,  structural  corrugation. 

The  bolide  fell  vertically  through  the  bars  of 
a  gateway,  breaking  every  bar  and  burying 
itself  in  the  sand  directly  underneath  to  a 
depth  of  three  feet.    It  was  this  fresh  break 
which  attracted  the  attention  of  one  of  the 
farmer's  men  in  the  early  morning  of  Friday, 
October  8.     The  top  of  the  stone  was  about 
six   inches   below   the   level   of   the   surface 
in  the  interior  of  a  cavity  in  the  gn^ound  not 
much  over  a  foot  wide.    The  top  of  the  stone 
was    still    appreciably    warm    the    following 
morning  at  7  a.m.,  according  to  Mr.  Nickerson, 
and  the  bottom  was  decidedly  warm  ("hot" 
is  the  word  used  by  the  man  who  first  felt  it). 
A  neighbor.  Miss   Stuart,  of  Westwood,   in 
whose  candor  and  honesty  I  have  complete 
confidence,  arrived  at  the  spot  just  after  the 
stone  had  been  exhumed,  handled  its  surface 
without  gloves,  and  declares  that  it  was  so  hot 
that  she  did  not  care  to  keep  her  hands  on  it 
very  long.    One  of  Mr.  Nickerson's  hired  men 
independently  told  me  the  same.     The  mois- 
ture   in    the    surrounding    earth    had    been 
converted  into  steam  which,  in  blowing  off 
during  its  escape,  had  brushed  off,  and  thus 
cleansed  the  lower  surface  of  the  meteorite — 
the  surface  of  impact — ^which  was  cleaner  than 
the  upper  surface,  a  fact  which  attracted  the 
attention   and   surprise   of   the  diggers  who 
could  not  account  for  it.    The  sand  had  been 
so  thoroughly  dried  that  it  sifted  back  into  the 
hole  as  the  stone  was  pried  out,  although  the 
surrounding  soil  of  the  pasture  was  damp. 
The  bolide  passed  through  the  bars  so  swiftly 
that  the  rather  weak  side  supports  were  not 
injured.    One  hard  wood  bar  was  cut  with  a 
sharp   fracture.     Some   smaller   and   weaker 
ones  were  more  or  less  torn. 

It  seems  to  me  probable  that  when  a  bolide 
succeeds  in  penetrating  to  the  denser  layers  of 
the  atmosphere  at  a  very  low  angle,  the  up- 
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ward  elastic  reaction  of  the  air  becomes  so 
great  that  the  meteorite  rebounds,  but  if  the 
angle  of  the  path  is  a  high  one,  atmospheric 
friction  and  impact  retard  the  meteoric  veloc- 
ity to  so  great  an  extent  that  gravity  gets  the 
victory,  and  the  last  part  of  the  meteor's  fall 
is  vertical.  If  this  conclusion  is  correct,  there 
should  be  some  evidence  that  bolides  which 
strike  the  ground  fall  more  often  than  not  in 
a  vertical  direction.  I  am  not  aware  that  such 
evidence  has  been  sought,  or  especially  noted. 
The  present  instance  is  so  well  authenticated, 
that  it  seems  worth  putting  on  record.  Sub- 
sequent investigation  has  proved  that  the 
fall  of  the  meteorite  occurred  at  about  quarter 
before  seven  o'clock  on  the  evening  of  Thurs- 
day, October  7,  as  witnessed  by  several  people 

in  Norwood.  Frank  W.  Veby 

Westwood,  Mass., 
October  12,  1909 

A  LABORATORY  ILLUSTRATION  OF  BALL  UGHTNINQ 

In  Dr.  Elihu  Thomson's  address  at  the 
opening  of  the  Palmer  Physical  Laboratory 
at  Princeton  University  he  made,  with  regard 
to  ball  lightning,  the  statement,  ''The  diffi- 
culty here  is  that  it  is  too  accidental  and  rare 
for  consistent  study,  and  we  have  not  as  yet 
any  laboratory  phenomena  which  resemble  it 
closely."  *  This  suggested  to  me  that  a  phe- 
nomenon which  I  witnessed  some  six  or  seven 
years  ago  might  be  worth  recording. 

With  a  copper  wire  a  student  accidentally 
short-circuited  the  terminals  of  an  ordinary 
110-volt  circuit.  I  happened  at  the  time  to 
be  a  few  meters  from  him  and  to  be  looking 
toward  the  terminals.  At  the  instant  of  the 
short  circuit  I  saw  an  incandescent  ball  which 
appeared  to  roll  rather  slowly  from  the  ter- 
minals across  the  laboratory  table  and  then 
disappeared.  As  I  remember  it,  I  shoidd  say 
that  the  ball  may  have  appeared  to  be  about 
three  centimeters  in  diameter.  I  think  no  one 
else  in  the  room  saw  anything  more  than  a 
flash  of  light — ^much  as  if  a  fuse  had  blown. 
On  the  table  where  the  ball  had  rolled  we 
found  a  line  of  scorched  spots,  as  if  the  ball 
had  bounced  along  the  table  and  had  scorched 
the  wood  wherever  it  touched.     As  I  remem- 

^  Science,  XXX.,  p.  868,  December  17,  1909. 


ber  them,  these  scorched  spots  were  rather 
close  together,  perhaps  not  more  than  one  or 
two  centimeters  apart.  In  the  top  of  the  table 
was  a  crack  perhaps  a  millimeter  or  two  wide, 
and  at  this  crack  the  scorched  line  ended.  In 
a  drawer  immediately  under  this  crack  we 
found  a  tiny  copper  ball,  perhaps  a  millimeter 
in  diameter.  Apparently  the  ball  that  rolled 
along  the  table  was  incandescent  copper  vapor, 
although  my  memory  of  it  is  rather  of  a  yel- 
low-white than  of  a  greenish  light. 

The  above  suggested  the  possibility  of  a 
laborajtory  study  of  a  phenomenon  which  may 
very  possibly  be  similar  to  that  of  ball  light- 
ning, but  I  have  never  attempted  to  repeat 
the  experiment.  A.  T.  Jones 

PUBDUB  UnIVEBSITT 

BALL   LIGHTNING 

To  THE  Editor  of  Science:  In  the  address 
on  "Atmospheric  Electricity"  by  Professor 
Elihu  Thomson,  on  pages  867  to  868  in  the 
issue  of  December  17,  reference  is  made  to 
lightning  in  the  form  of  a  ball  of  fire.  This 
calls  to  my  mind  an  experience  which  I  had 
some  fifteen  years  ago  while  watching  a  heavy 
electrical  storm.  I  observed  what  appeared  to 
be  a  ball  of  fire  between  two  and  three  feet  in 
diameter  rolling  along  the  street.  It  was  also 
accompanied  by  several  others  of  smaller  size. 
This  appearance  occurred  just  after  a  very 
heavy  electrical  discharge  to  a  telephone  pole 
some  few  squares  away.  The  discharge  alon^ 
the  telephone  wire  heated  the  wire  to  red  heat. 
The  wire  broke  on  account  of  this  heating  and 
a  section  of  some  considerable  length  was 
hurled  along  the  street  with  a  whirling  motion. 
The  rapidity  of  the  rolling  motion  gave  the 
appearance  of  a  ball,  as  it  also  gave  a  forward 
motion  to  the  ball  of  fire.  Subsequent  investi- 
gation revealed  the  two  ends  of  the  wire  dan- 
gling from  adjacent  iK>le8  with  a  considerable 
length  of  the  wire  missing.  I  beg  to  suggest 
that  the  rapid  heating  of  metal  particles  in 
some  manner  similar  to  this  may  be  the  cause 
of  many  of  the  so-called  balls  of  lightning. 

Louis  M.  Potts 
Baltimobe,  Md., 
January  10,  1910 
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THE  CIVILIZATION  OF  BOHEMIA 

With  reference  to  Dr.  HrdliSka's  article  in 
SciENCB  of  December  17,  p.  880,  it  may  be  of 
interest  to  note  the  prominence  of  Bohemia 
in  zoological  research.  In  gathering  material 
for  the  "  Directory  of  Zoologists,"  I  have  ob- 
tained biographical  data  from  fourteen  promi- 
nent zoologists  resident  in  Prag,  namely, 
Bab&k,  Pocta,  v.  Lendenfeld,  Stole,  Klap&lek, 
Pemer,  K&dl,  Babor,  Fri6,  Vejdovsky,  Nemec, 
Srdinko,  Steinach,  Yolker.  Any  zoologist 
looking  at  this  list  will  recognize  familiar 
names.  Prag  in  1900  had  a  population  of 
204,498.  There  are  many  cities  in  America 
which  could  not  make  nearly  so  good  a  show- 
ing; for  example.  New  Orleans,  with  a  popu- 
lation of  287,104;  or  Los  Angeles  and  Denver 
combined,  with  a  i)opulation  between  them  of 

T.  D.   A.   COOKERELL 
ENOINEERINO  STUDENT  STATISTICS 

To  THE  Editoe  OF  SCIENCE :  President  Howe, 
of  the  Case  School  of  Applied  Science,  has 
called  my  attention  to  an  error  which  in  some 
strange  way  crept  into  the  table  of  engineer- 
ing student  statistics  that  was  published  in  the 
iisue  of  SaENCE  for  June  4,  1909.  In  the 
table  the  number  of  students  is  given  as  479 
in  1907-8  and  431  in  1908-9.  The  catalogues 
show  that  the  number  of  students  for  1907-8 
was  440  and  for  1908-9  445,  thus  showing  a 
slight  gain  instead  of  a  loss  of  10  per  cent. 

A  reference  to  the  reports  of  the  president 
of  Cornell  University  proves  that  the  state- 
ment made  by  me  in  the  issue  of  December 
24, 1909,  to  the  effect  that  at  Cornell  the  num- 
ber of  undergraduate  women  in  the  academic 
department  is  probably  larger  than  that  of  the 
men  is  not  borne  out  by  the  facts  of  the  case. 
On  page  18  of  the  president's  report  for 
190&-9  the  following  statement  appears:  "This 
increase  in  attendance  in  the  College  of  Arts 
and  Sciences  has  taken  place  in  spite  of  a 
alight  decline  in  the  number  of  women  enroll- 
ing in  that  college.  In  1907-8  there  were  813 
women  and  507  men,  in  1908-9  there  were  309 
women  and  593  men."  No  distinction  is  made 
between  men  and  women  in  the  figures  fur- 


nished for  the  table  included  in  the  number  of 
Science  to  which  reference  has  been  made. 

Rudolf  Tombo,  Jr. 

THE  strict  application  OF  THE  LAW  OF  PRIORITT 

TO  GENERIC  NAMES 

Mr.  Frank  Springer,  on  the  first  of  May 
last,  distributed  to  one  thousand  zoologists 
and  paleontologists  a  circular  bearing  upon 
the  question  of  the  rigid  application  of  the 
so-called  "  law  of  priority  "  in  zoological  (and 
paleontological)  nomenclature.  The  generic 
name  Encriniis,  the  best  known  and  suppos- 
edly the  most  firmly  established  of  all  of  the 
generic  names  of  the  Crinoidea — ^the  name  of 
the  typical  crinoid  genus  of  all  authors,  both 
of  learned  systematic  works  and  of  general 
treatises  and  text-books,  for  over  one  hundred 
years — ^was  shown  to  be  untenable  as  previ- 
ously understood,  having  been  earlier  em- 
ployed (a  use  long  since  forgotten)  for  other 
and  widely  different  genera,  this  application 
of  necessity,  if  section  30  of  the  international 
code  were  rigidly  followed,  causing  the  preoc- 
cupation of  other  generic  names  equally  well 
established.  The  case  was  still  further  com- 
plicated by  the  intricate  technical  problems 
in  regard  to  the  earlier  usage  of  the  name 
Encrinua,  and  the  great  zoological  difficulties 
in  the  way  of  a  i>ositive  identification  of  the 
earlier  genotypes,  altogether  causing  such 
confusion  that  the  most  expert  taxonomists 
differ  widely  in  their  interpretation  of  the 
facts. 

The  circulars  were  distributed  by  the  under- 
signed, except  those  destined  for  Norway, 
Sweden,  Denmark  and  Germany;  Dr.  Th. 
Mortensen  very  kindly  undertook  the  task  of 
sending  them  to  the  naturalists  in  these 
countries,  and  for  his  courtesy  in  thus  assist- 
ing us  we  take  this  opportunity  of  offering 
him  our  most  sincere  thanks. 

A  post  card  was  enclosed  with  each  circular, 
the  recipient  being  requested  to  return  it  with 
the  information  whether,  in  his  judgment,  it 
would  be  better  to  retain  the  name  Encrinus 
in  statu  quo  ante  (with  the  genotype  E,  lilii' 
formis  Lamarck)  or  to  follow  strictly  the  dic- 
tates of  the  code  and  overturn  the  heretofore 
universally  accepted  nomenclature  of  a  large 
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and  important  group,  a  group  which,  above 
all  others,  is  of  prime  importance  to  a  very 
large  number  who  can  not,  from  the  nature  of 
their  work,  occupy  themselves  with  laborious 
taxonomic  research  in  a  more  or  less  alien 
field. 

The  reception  accorded  the  circular  was  ex- 
tremely gratifying,  graphically  demonstrating 
the  deep  interest  taken  in  nomendatorial 
questions  not  only  by  systematists,  but  by 
zoologists  and  paleontologists  interested  in  all 
the  varied  phases  of  their  subjects;  to  those 
who  have  so  kindly  acceded  to  our  request  and 
have  acquainted  us  with  their  personal  views 
we  beg  to  tender  our  most  cordial  thanks. 

Replies  have  been  received  from  zoologists 
and  paleontologists  resident  in  the  following 
countries:  Algeria,  Austria-Hungary,  Brazil, 
Canada,  Oeylon,  Denmark,  Egypt,  England, 
Finland,  France,  Germany,  Hawaii,  Holland, 
Ireland,  Italy,  Jamaica,  Japan,  New  South 
Wales,  New  Zealand,  Norway,  Philippine  Is- 
lands, Portugal,  Queensland,  Russia,  Scot- 
land, South  Australia,  Sweden,  Trinidad, 
United  States,  Western  Australia  and  Vic- 
toria. 

Of  these  working  zoologists  and  paleontolo- 
gists 80  per  cent,  are  entirely  dissatisfied  with 
the  present  course  of  procedure;  and  this  num- 
ber is  by  no  means  inclusive  merely  of  those 
having  only  an  indirect  interest  in  systematic 
work,  but  is  made  up  to  a  surprising  extent  of 
the  most  prominent  systematists;  83  per  cent, 
are  more  or  less  dissatisfied  with  the  methods 
now  in  vog^ue;  about  18  i>er  cent,  believe  it 
best  to  adhere  to  the  code  in  its  present  form, 
and  15  per  cent  are  convinced  that  this  is  the 
only  logical  and  reasonable  course. 

The  individual  replies  will,  of  course,  be 
considered  in  the  light  of  confidential  com- 
munications, and  therefore  no  indication  will 
be  given  as  to  how  any  one  has  answered; 
when  the  canvass  is  concluded  a  minute 
analysis  of  it  will  be  published,  together  with 
the  names  of  those  who  have  replied,  showing 
the  existing  sentiment  in  the  greatest  detail 
for  each  class  of  workers,  and  for  workers  in 
the  various  groups,  and  a  synopsis  will  be 
given  of  all  the  suggestions  which  have  been 
sent    in,   with   the   proiK)rtionate   numerical 


strength  of  each,  each  suggestion  being  duly 
and  specifically  accredited  to  its  author  or 
authors,  who  will  have  the  opportunity  of 
finally  revising  it  before  it  is  sent  to  press. 
It  is  our  hope  that  this  canvass  now  under 
way  will  result  in  the  formulation  of  an 
amendment  to,  or  a  revision  of,  article  30,  by 
which  zoological  nomenclature  may  attain  a 
true  stability  and  henceforth  be  freed  from 
the  constant  and  perplexing  changes  now 
abounding  on  every  side. 

We  beg  that  all  zoologists  and  paleontolo- 
gists who  read  this  notice  and  who  have  not 
yet  sent  in  their  decision  will  do  so  at  once; 
and  that  they  will  favor  us  with  an  expression 
of  their  views  in  regard  to  the  best  means  of 
attaining  a  more  stable  system  of  zoological 
and  paleontological  nomenclature  than  we 
have  at  present. 

Owing  to  press  of  other  duties,  Mr.  Springer 
will  not  be  able  to  continue  further  the  work 
which  he  has  started;  he  has  therefore  re* 
quested  me  to  take  it  up  and  carry  it  on  to  its 
conclusion,  analyzing  and  preparing  for  pub* 
lication  the  final  results.  In  order  that  these 
may  be  as  expressive  as  possible  of  the  true 
sentiment  of  working  zoologists  and  paleon- 
tologists as  a  whole,  he  joins  with  me  in 
urging  all  interested  in  the  subject  of  nomen- 
clature, no  matter  in  what  branch  of  zoology 
or  paleontology  their  interest  may  lie,  to  sub- 
mit their  opinions,  whether  for  or  against  the 
present  method  of  procedure,  and  to  assist  us 
in  the  formulation  of  a  possible  means  of  es- 
cape from  the  nomendatorial  difficulties 
which  on  every  side  beset  the  path  of  the  mod- 
em naturalist.  Austin  H.  Clark 

1726  ElGHTEEITTH  St., 

Washington,  D.  C. 


SCIENTIFIC  BOOKS 

A  College  Text-hooh  of  Geology.    By  T.  C 
Chamberlin   and  B.  D.   Salisbury.     8vo, 
xvii-f978    pp.,    illustrated.      New    Tork^ 
Henry  Holt  and  Company.    1909. 
This  book  seems  to  be  a  concentrated  form 
of  the  three-volume  work  on  geology  by  the 
same  authors  and  published  by  the  same  com- 
pany,  1904-1906.     Such   a  boiling  down   of 
one's  results  is  usually  a  tedious  process,  and 
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the  results  are  not  always  satisfactory  either 
to  authors  or  readers.  In  the  present  case,  the 
results  must  be  regarded  as  remarkably  satis- 
f actoxy,  when  looked  at  from  the  point  of  view 
of  the  common  run  of  students.  It  is  to  be  ex- 
pected that  the  book  will  not  satisfy  the  de- 
mands of  everybody,  but  teachers  of  geology 
will  agree  that  brevity  has  its  advantages  as 
well  as  its  disadvantages.  For  example,  the 
condensed  statement  of  the  three  principal 
theories  regarding  the  origin  of  the  earth  is 
the  best  we  have  seen,  though  it  does  not,  of 
coarse,  do  away  with  the  necessity  of  studying 
their  fuller  discussion  elsewhere.  The  book  is 
not,  however,  a  simple  condensation  of  the 
laiger  work,  for  the  results  have  been  gleaned 
and  added  from  many  papers  published  since 
the  larger  work  came  out. 

In  our  opinion  the  authors  have  done  well 
to  lump  dynamical  and  structural  geology  to- 
gether and  to  treat  it  as  a  whole. 

The  chief  faults  that  can  be  found  with  the 
work  are  matters  of  editing,  and  consequently 
are  of  no  great  importance. 

The  several  maps  showing  the  land  and 
water  areas  at  different  periods  have  the 
rather  annoying  defect  of  lacking  explana- 
tions of  the  conventional  shadings.  Eefer- 
enoes  are  made,  to  be  sure,  to  preceding  cases, 
but  inasmuch  as  such  a  book  is  seldom  read 
consecutively,  one  finds  it  pretty  tiresome  to 
have  to  back  up,  as  it  were,  from  page  830 
dear  to  page  445  to  be  sure  that  he  is  inter- 
preting the  conventionals  properly. 

Many  of  the  effective  illustrations  of  physi- 
ographic forms  used  in  the  larger  works  are 
given  in  this  volume  also.  It  seems  unfor- 
tonate  that  some  of  the  political  boundaries 
that  belong  in  the  originals  from  which  these 
extracts  are  taken  have  been  left  to  mar  these 
excellent  illustrations.  For  example,  in  Plate 
XI.,  opposite  page  172,  are  fragments  of  two 
mch  lines  that  are  entirely  meaningless  in  the 
plate.  In  Plate  IX,  opposite  page  156,  the 
international  boundary  might  advantage- 
ooaly  be  omitted  entirely,  as  it  is  abeady 
omitted  in  part.  In  Plate  Vlll.,  opposite 
page  133,  the  line  down  the  middle  of  the 
stream  in  Fig.  1  might  well  be  cut  out.  Op- 
posite page  96,  Plate  I.,  Fig.  1,  is  another  such 


line  that  is  over  conspicuous  and  meaningless 
as  the  illustration  stands.  Of  course  these 
lines  in  some  instances  serve  some  purpose,  in 
others  they  do  not.  The  work  of  cutting  them 
out  of  the  engraving  is  very  little,  even  if  they 
are  not  '^ stopped  out"  in  making  the  plates. 

At  page  288  the  shading  of  Fig.  186  to  rep- 
resent the  land  seems  to  have  been  overlooked. 
At  page  240,  Fig.  196,  a  photograph  of  the 
Fiescher  glacier,  is  labeled  "  Aletsch  glacier.*' 

The  larger  work  by  these  authors  must  long 
remain  as  a  landmark  in  North  American 
geology  and  the  work  of  reference  for  all 
serious  students  and  for  all  teachers  and  work- 
ers. But  the  "  College  Text-book  "  meets  the 
larger  demand  of  a  larger  number  of  readers 
both  in  our  institutions  of  learning  and  out- 
side of  them. 

The  appearance  of  this  new  and  important 
book  again  calls  attention  to  the  shortcomings 
of  some  of  our  best  American  publishers. 
When  are  we  to  have  in  this  country  a  book 
on  geology  as  well  manufactured  as  Geikie's 
text-book?  We  have  the  geologists  competent 
to  prepare  the  text,  but  our  publishers  seem 
to  be  afraid  that  the  cost  of  a  really  well-made 
book  will  shut  it  out  of  the  .market.  We  can 
not  believe  it.  It  is  true  that  we  have  more 
text-books  on  geology  than  we  need,  but  not 
more  by  such  men  as  Chamberlin  and  Salis- 
bury than  we  need. 

J.  C.  Branner 

Stank>bd  Univebsitt,  Gal., 
December  10,  1909 

A  Revision  of  the  EntelodontidcB.     By  O.  A. 

Peterson.     Mem.  Cam.  Museum,  Vol.  IV., 

No.  8,  1909,  pp.  41-146,  with  Pis.  LIV.- 

LXn.  and  80  text  figures. 

In  this  important  memoir  Mr.  Peterson  dis- 
cusses at  length  the  remarkable  group  of 
swine-like  forms  generally  known  as  the  Elo- 
theres.  In  his  introductory  remarks,  however, 
the  author  replaces  the  more  familiar  family 
name  Elotherids  Pomel  by  that  of  Entelo- 
dontidffi  Amyard  on  the  ground  of  inadequate 
description,  no  illustrations  and  loss  of  type  by 
Pomel,  though  the  name  he  proposed  may  have 
appeared  first. 
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A  careful  revision  of  the  family,  genera  and 
species  follows  in  which  are  described  as  valid 
the  genera  Entelodon  with  two  si)ecie6;  Archos- 
ctherium  with  four  species  and  one  subspecies 
— ^including  those  usually  grouped  under  the 
genus  Elotherium;  the  subgenus  Pelonax  in- 
cluding three  species;  DcBodon,  two  species; 
Dinohyua,  one  species,  and  Am/modon,  one 
species.  The  forms  known  as  Elotherium  im- 
perator  and  Elotherium  superhum  can  not  be 
generically  determined. 

A  history  of  the  discovery  and  working  of 
the  famous  Agate  Spring  Quarry  follows  to- 
gether with  geologic  notes  and  a  diagram  of 
the  Miocene  section. 

In  discussing  the  cause  of  the  deposit  at 
Agate  Spring  which  has  rendered  up  so  abun- 
dant and  wonderfully  preserved  a  fauna,  Mr. 
Peterson  imagines  the  location  to  have  been 
the  favorite  crossing  place  of  a  stream  which 
at  times  contained  engulfing  quicksands.  The 
remains  are  those  of  animals  which  attempted 
to  cross  at  the  unfavorable  intervals. 

A  detailed  description  of  that  marvelous 
Suilline,  Dinohyus  hollandi,  is  next  given — ^a 
brute  of  rhinocerine  bulk.  Two  restorations 
are  given  of  the  skeleton,  one  of  which  is  an 
actual  photograph  of  the  mounted  specimen 
followed  by  that  of  a  model  showing  the  pos- 
sible appearance  of  the  animal  in  the  flesh. 

In  conclusion  Peterson  tells  us  that  the 
Entelodontidffi  constituted  a  collateral  branch 
of  the  SuidsB  which  diverged  in  early  Eocene 
time.  They  are  nearest  the  pig  and  hippo- 
potamus among  recent  forms. 

In  geographical  distribution  they  are  found 
especially  in  Europe  and  North  America,  none 
as  yet  having  been  reported  from  Asia.  They 
were  comparatively  abundant  on  the  flanks  of 
the  Bocky  Mountains  and  existed  also  in  Cali- 
fornia and  New  Jersey.  From  the  Lower 
Oligocene  upward  and  before  the  close  of  the 
Miocene  they  occupied  certain  areas  from  the 
Pacific  to  the  Atlantic  coasts  of  North 
America. 

Mr.  Peterson's  work  shows  painstaking  care 
and  thought  and  advances  our  knowledge  of 
this  interesting  group  very  materially.     It  is 


especially  valuable  in  the  clearing  up  of 
synonymies  and  in  defining  the  various  valid 
types.  RiOHABD  S.  Lull 

Yale  Univebsitt 

The  Cranial  Anatomy  of  the  MaHrchselced 
Fishes,  Edward  Phelps  Alus,  Jr.,  in 
Zoologica  (herausg.  von  Professor  Dr.  Oarl 
Chun),  H.  67,  B.  22.  Stuttgart.  E. 
Schweizerbartsche  Verlagsb.  1909.  Quarto, 
219  pages,  8  plates. 

This  is  another  example  of  the  painstaking 
descriptive  work  for  which  zoology  is  so  greatly 
indebted  to  Mr.  Allis.  The  work  is  illustrated 
by  splendid  lithographic  plates  after  drawings 
by  the  artist  Nomura  from  special  prepara- 
tions. The  greater  part  of  the  paper  is  de- 
voted to  the  descriptive  anatomy  of  the  skele- 
ton of  the  head,  and  its  chief  value  lies  in  the 
attention  to  detail  in  the  text  and  the  accusacy 
with  which  the  figures  are  executed.  The 
morphology  of  the  myodome  and  the  criteria 
of  segmental  relations  in  the  cranial  nerves 
are  discussed  at  some  length.  The  myodome 
is  believed  to  be  the  homologue  of  the  cavern- 
ous and  intercavernous  sinuses  of  the  human 
skull. 

With  regard  to  the  segmental  relations  of 
cranial  nerves,  Allis  states  that  ''there  is  a 
marked  tendency  to  consider  the  central  orig^ 
of  a  given  cranial  nerve  of  much  more  impor- 
tance for  the  determination  of  its  segmental 
position  than  the  course  of  the  nerve  and  its 
general  relations  to  the  skeletal  elements.^ 
This  he  attributes  to  the  acceptance  of  the 
neurone  theory,  according  to  which  nerve  fibers 
follow  always  the  path  of  least  resistance  to 
their  destination.  According  to  this  concep- 
tion the  points  of  origin  of  nerve  components 
in  the  central  nervous  system  give  the  only 
positive  criteria  as  to  their  segmental  position, 
and  their  peripheral  course  is  explained  by 
accident,  individual  experience  or  elective 
selection.  The  author  thinks  this  view  unfor- 
tunate and  not  well  founded. 

The  reviewer  has  never  observed  the  tend- 
ency of  which  Mr.  Allis  si)eaks.  On  the  con- 
trary, the  segmental  position  of  a  nerve  is 
determined  primarily  on  the  basis  of  its  periph- 
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oral  course  and  distribution.  The  conclusions 
derived  from  these  facts  may  be  modified  by 
the  embryonic  or  the  phylogenetic  history, 
which  may  give  evidence  that  the  nerve  has 
reached  its  observed  adult  position  through 
secondary  shifting  or  change  of  course.  The 
point  of  view  is  illustrated  in  the  recognition 
of  the  ophthalmicus  profundus  as  a  separate 
segmental  nerve  in  spite  of  its  central  origin 
in  common  with  the  trigeminus  in  every  verte- 
brate. Also,  in  the  shifting  of  the  roots  of 
several  cranial  nerves  from  segment  to  seg- 
ment. Also,  in  the  analysis  of  the  vagus  into 
several  segmental  nerves  because  of  its  periph- 
eral relations.  Also,  in  the  recognition  of  a 
general  cutaneous  component  in  each  seg- 
mental nerve,  including  the  facialis,  although 
all  these  components  are  commingled  in  a  non- 
segmental  central  nucleus.  The  statement 
made  by  Allis  expresses  a  profound  but  not 
uncommon  misconception  of  the  attitude  and 
method  of  students  of  nerve  components. 
Without  exception  these  workers  would  agree 
with  Allis  in  attaching  primary  importance  to 
the  peripheral  course  and  distribution  of 
nerves,  but  they  would  not  agree  that  this  is 
in  any  way  inconsistent  with  the  neurone 
theory. 

What  has  led  Allis  to  the  statement  quoted 
above  is  the  fact  that  communis  fibers  have 
not  been  recognized  as  a  primary  component 
of  the  trigeminus  as  a  segmental  nerve.  He 
argues  in  substance  as  follows:  in  some  fishes 
communis  fibers  are  distributed  by  way  of  the 
rami  of  the  trigeminus  and,  generally,  cu- 
taneous fibers  run  in  the  hyoideo-mandibular 
ramus  of  the  facialis.  In  Amia  and  Peiro- 
myxon  cutaneous  fibers  are  present  in  the  root 
of  the  facialis.  Why  should  not  both  com- 
munis and  cutaneous  components  be  assigned 
to  both  trigeminus  and  facialis?  Students  of 
nerve  components  have  assigned  the  communis 
fibers  to  the  facialis  and  the  cutaneous  fibers 
to  the  trigeminus,  except  where  they  run  in 
the  rooi  of  the  facialis,  on  phylogenetic 
grounds.  In  forms  not  provided  with  an 
operculum  the  cutaneous  component  in  the 
liyoid  segment  is  primitive  and  has  its  root 
and  its  ganglion  cells  in  the  facialis  root  and 


ganglion.  In  operculated  forms  (with  the 
single  exception  of  Amia  so  far  as  known) 
this  cutaneous  component  in  the  facialis  has 
disappeared  and  fibers  from  the  trigeminus 
have  secondarily  invaded  facialis  territory  to 
supply  the  operculum. 

Similarly,  in  primitive  forms  no  communis 
fibers  have  been  found  in  the  trigeminus.  In 
fishes  in  which  taste  organs  are  present  in  the 
outer  skin  of  the  head,  such  fibers  are  distrib- 
uted by  way  of  the  trigeminal  rami,  but  they 
leave  the  brain  in  the  facialis  root  and  have 
their  ganglion  cells  in  the  facialis  ganglion. 
Their  distribution  is  therefore  secondary  and 
they  belong  to  the  facialis  segment.  The  same 
is  true  of  the  facialis  root  fibers  which  go  to 
the  fins,  or  even  the  tail,  to  supply  taste  buds. 

It  is  one  advantage  of  the  neurone  theory 
that  such  cases  as  this  are  explained  without 
difficulty,  while  upon  the  Hensen  hypothesis  of 
primary  continuity  of  nerve  cell  and  end 
organ,  it  is  inconceivable  how  taste  organs  in 
the  skin  should  have  secured  a  nerve  supply 
at  all,  since  the  taste  organs  in  primitive  forms 
were  wholly  entodermal  and  the  cutaneous 
nerves  did  not  carry  any  fibers  to  innervate 
them.  J.  B.  Johnston 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  Journal  of  Biological  Ohemistry,  Vol. 
VII.,  No.  2,  issued  January  8,  1910,  contains 
the  following:  "Effects  of  the  Presence  of 
Carbohydrates  upon  the  Artificial  Digestion 
of  Casein,"  by  N.  E.  Goldthwaite.  The  diges- 
tion of  casein  is  retarded  by  the  presence  of 
carbohydrates.  "  The  Quantitative  Separation 
of  Calcium  and  Magnesium  in  the  Presence 
of  Phosphates  and  Small  Amounts  of  Iron 
Devised  Especially  for  the  Analysis  of  Foods, 
Urine  and  Feces,"  by  Francis  H.  McCrudden. 
Description  of  a  new  method.  "A  Note  on 
the  Estimation  of  Total  Sulphur  in  Urine," 
by  Stanley  R.  Benedict.  Criticism  of  Ritson's 
method.  "  The  Fate  of  Sodium  Benzoate  in  the 
Human  Organism,"  by  H.  D.  Dakin.  Daily 
doses  of  5  to  10  grams  of  soditmi  benzoate  for 
two  or  three  days  are  eliminated  practically 
quantitatively  in  the  urine  as  hippuric  acid. 
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An  improved  method  for  estimating  hippuric 
acid  is  described.  ^^A  Chemical  and  Bac- 
teriological Study  of  Fresh  Eggs,"  by  M.  E. 
Pennington.  A  series  of  comprehensive  chem- 
ical analyses  of  whites  and  yolks  of  fresh  eggs 
with  the  separation  and  study  of  the  bacteria 
within  them.  Thirty-six  species  were  isolated 
and  identified.  "Phlorhizin  Glycocholia,"  by 
E.  T.  Woodyatt.  Under  the  influence  of 
phlorhizin,  dextrose  appears  in  the  bile.  "  The 
Toxicity  of  Thallium  Salts,"  by  Robert  E. 
Swain  and  W.  G.  Bateman.  A  study  of  the 
symptoms  which  are  caused  by  thallium  salts. 

The  contents  of  Terrestrial  Magnetism  and 
Atmospheric  Electricity  for  December,  are  as 
follows:  "Exhibit  of  the  Magnetic  Work  of 
the  Carnegie  Institution  of  Washington,  De- 
cember 13-18,  1909"  (Frontispiece);  "Some 
of  the  Problems  of  Ocean  Magnetic  Work," 
by  L.  A.  Bauer;  "Magnetic  Storm  of  Sep- 
tember 25,  1909,  as  Eecorded  at  the  Chelten- 
ham Magnetic  Observatory,"  by  J.  E.  Bur- 
bank;  "Letters  to  Editor";  "Biographical 
Sketch  of  Adolf  Erman,  1806-1877";  "Por- 
trait of  Adolf  Erman  " ;  "  Time  and  Direction 
at  the  Poles  of  the  Earth,"  by  W.  J.  Peters ; 
"Notes";  "Abstracts  and  Reviews." 


SUMMARIES  OF  SIX   OPINIONS    {9,   11,   13, 

15,  17,  18)    BY  THE  INTERNATIONAL 

COMMISSION  ON  ZOOLOGICAL 

NOMENCLATURE 

The  following  summaries  of  recent  opinions 
by  the  International  Commission  on  Zoological 
Nomenclature  are  published  for  the  informa- 
tion of  persons  interested  in  the  points  in 
question.  It  is  expected  that  the  full  details 
of  the  arguments  will  be  published  later  in 
connection  with  certain  other  cases  now  under 
consideration.  These  summaries  do  not  give 
the  reservations  made  by  certain  commission- 
ers, but  these  reservations  will  be  presented  in 
the  final  publication. 

9.  The  Use  of  the  Name  of  a  Composite 
Oenus  for  a  Component  Pari  requiring  a 
Name. — The  decision  as  to  whether  the  name 
of  a  composite  genus,  when  made  up  wholly 
of  older  genera,  is  tenable  for  a  component  part 


requiring  a  name,  depends  upon  a  variety  of 
circumstances.  There  are  circumstances  under 
which  such  name  may  be  used,  others  under 
which  it  may  not  be  used.     (Art.  82.) 

Vote:  Affirmative,  12;  negative,  0;  not 
voting,  3. 

11.  The  Designation  of  Oenotypes  hy  La- 
tretlle,  1810. — The  "Table  dee  genres  avec 
Vindication  de  I'esp^ce  qui  leur  sort  de  type," 
in  Latreille's  (1810)  "  Consid^ations  g6n- 
6rales,"  should  be  accepted  as  designation  of 
types  of  the  genera  in  question.     (Art.  82.) 

Affirmative,  11;  negative,  1;  not  voting,  8. 

13.  The  Specific  Name  of  the  Sand  Crab. — 
Catesby's  (1743)  prelinnsean  name  arenarius  is 
not  available  under  the  code,  although  "re- 
printed "  in  1771 ;  ^^uadratus  1798  is  stated  to 
be  preoccupied;  albicans  1802,  being  the  next 
specific  name  in  the  list,  becomes  valid,  under 
the  premises  submitted. 

Affirmative,  10;  negative,  0;  not  voting,  6. 

15.  Craspedacusta  sowerbii  Lankester,  1880, 
n.  g.,  n.  sp.,  vs.  Limnocodium  victoria  Allman, 
1880,  n.  g.,  n.  sp. — Craspedacusta  sowerbii  Lan- 
kester, 1880,  June  17,  has  dear  priority  over 
Limnocodium  victoria  Allman,  1880,  June  24. 
Presentation  of  a  paper  before  a  scientific 
society  does  not  constitute  publication  in  the 
sense  of  the  code.  The  commission  is  without 
authority  to  sanction  usage  in  contravention 
to  the  provisions  of  the  code. 

Affirmative,  15;  negative,  0. 

17.  Shall  the  Genera  of  Weber,  1796,  be 
Accepted? — ^Weber's  "Nomenclator  entomolo- 
gicus,"  1795,  complies  with  the  requirements 
of  Article  25,  hence  the  genera  in  question  are 
to  be  accepted,  in  so  far  as  they  individually 
comply  with  the  conditions  of  the  code. 

Affirmative,  11;  negative,  1;  not  voting,  8. 

18.  The  Type  of  Hydrus  Schneider,  1799, 
2SS. — On  the  basis  of  the  premises  submitted 
by  Dr.  Stejneger,  Hydrus  caspius  Schneider, 
syn.  Coluber  hydrus  Pallas,  is  the  type  of 
Schneider's  genus  Hydrus,  according  to  Ali- 
ticle  30  (d).  The  fact  that  Schneider  refers 
to  the  page  and  number  of  this  species  estab- 
lishes the  point  in  question  and  the  fact  that 
the  name  Coluber  hydrus  was  not  quoted  is 
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perhaps  unfortunate  but  not  essential  to  decide 
the  question  at  issue. 
Affirmative,  13;  negative,  0;  not  voting,  2. 

C.  W.  Stiles, 
Secretary  of  Oommission 


THE  MEXICAN   COTTON  BOLL   WEEVIL 

Probably  the  control  of  no  insect  pest  has 
LQYolved  greater  difficulties  than  that  of  the 
cotton  boll  weevil.  This  enemy  of  a  great 
staple  crop  works  in  such  a  manner  that  it  has 
seemed  beyond  the  usual  means  that  have  been 
followed  in  insect  control.  In  all  except  the 
adult  stage  it  is  found  within  the  fruit  of  the 
cotton  plant.  For  the  greater  portion  of  its 
existence,  therefore,  it  is  at  least  as  well  pro- 
tected as  it  would  be  if  it  occurred  some  dis- 
tance below  the  surface  of  the  soil.  Even  in 
the  adult  stage  the  insect  has  habits  that  tend 
to  place  it  beyond  the  reach  of  man.  As  a 
consequence,  investigations  of  the  insect  that 
have  been  carried  on  for  several  years  have  not 
revealed  a  great  number  of  direct  remedial 
measures.  In  fact,  the  destruction  by  burning 
of  the  left-over  x)ortion  of  the  crop  and  the 
insects  contained  is  the  only  direct  means  of 
importance  that  has  been  devised.  It  is  grati- 
fjing  to  note  that  recent  investigations  by 
Itfr.  Wilmon  Newell  and  Mr.  G.  D.  Smith,  of 
the  Louisiana  State  Crop  Pest  Commission, 
published  in  Circular  33  of  that  commission, 
leveal  another  direct  means  of  control  that 
gives  promise  of  general  applicability.  The 
work  of  Messrs.  Newell  and  Smith  is  of  con- 
^derable  general  interest,  because  it  shows  a 
successful  outcome  from  continued  investiga- 
tion leading  from  a  suggestion  revealed  in 
research.  The  investigators  observed  a  due 
pointing  toward  the  possibility  of  control  and 
directed  all  their  energies  toward  the  practical 
perfection  of  the  idea. 

For  some  years  a  cotton  planter  of  consid- 
erable prominence  has  been  advocating  vigor- 
ously the  use  of  paris  green  for  the  control  of 
the  boll  weevil.  Though  well-meant,  his  cam- 
paign has  been  based  upon  a  demonstrated 
fallacy.  Extensive  tests  that  have  been  made 
by  various  agencies  have  shown  that  the  appli- 
cation of  this  poison  is  by  no  means  a  prac- 


tical means  of  destroying  the  boll  weevil.  One 
of  the  agencies  that  tested  the  use  of  paris 
green  was  the  Louisiana  State  Crop  Pest  Com- 
mission, of  which  Mr.  Newell  is  the  executive 
head.  Although  large  and  repeated  applica- 
tions did  not  result  in  increasing  the  yield  of 
cotton  in  the  experimental  fields,  it  was  evi- 
dent, both  in  these  tests  and  in  cage  experi- 
ments, that  a  number  of  weevils  were  killed. 
Instead  of  stopping  at  this  point,  Mr.  Newell 
conceived  the  idea  of  determining  wherein  the 
paris  green  was  ineffective  and  how  its  action 
might  be  increased.  There  were  two  impor- 
tant difficulties  to  overcome.  In  the  first  place, 
as  paris  green  is  now  manufactured,  a  small 
portion  of  free  arsenic  causes  burning  of  the 
foliage  of  plants.  As  the  amount  of  the  i)oison 
applied  is  increased,  this  damage,  though  in- 
sidious and  at  first  scarcely  noticed,  becomes 
greater  until  it  is  very  serious.  On  this  ac- 
count increasing  the  amount  of  paris  green  in 
the  first  experiments  offered  no  hope  as  a  prac- 
tical remedy.  The  second  obstacle  encoun- 
tered was  the  difficulty  of  forcing  the  poison 
into  the  portions  of  the  plants  where  a  con- 
siderable number  of  weevils  would  be  likely  to 
obtain  it.  The  mechanical  structure  of  the 
poisons  in  use  prevented  this.  They  were  too 
coarse  for  effective  work.  To  obviate  the  first 
difficulty,  Mr.  Newell  determined  to  use  ar- 
senate of  lead,  which  can  be  applied  in  very 
large  amounts  without  any  injury  whatever  to 
the  foliage.  The  second  difficulty  was  over- 
come by  inducing  a  manufacturer  to  put  up  a 
special,  finely  powdered  form  of  the  poison. 
When  this  point  was  reached,  a  considerable 
series  of  field  experiments  was  outlined.  These 
experiments  comprised  about  forty-six  acres  of 
cotton  to  which  the  poison  was  applied,  as  well 
as  forty-nine  acres  provided  as  control  areas. 
The  treated  cotton  in  these  experiments  pro- 
duced an  average  of  71  per  cent,  more  than 
similar  cotton  in  the  checks.  In  some  cases 
the  net  profit  was  even  startling.  In  one  case 
a  net  profit  of  over  $23  per  acre  was  obtained. 
A  large  portion  of  the  effectiveness  of  the 
application  of  powdered  arsenate  of  lead  in 
the  experiments  was  undoubtedly  due  to  the 
thoroughness  with  which  the  work  was  done. 
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A  special  device,  involving  an  air  blast,  was 
used  to  force  the  poison  into  the  parts  of  the 
plant  most  frequented  by  the  adult  weevils. 
In  the  experiments  described  the  application 
was  made  in  person  by  the  junior  author,  Mr. 
Smith,  or  under  his  personal  supervision.  It 
is  possible,  and  in  fact  is  forcefully  pointed 
out  in  the  report,  that  such  successful  results 
as  those  obtained  in  some  of  the  experimental 
work  should  not  be  expected  under  the  prac- 
tical conditions  on  plantations.  The  writers 
even  point  out  that  it  is  likely  that  nine  out 
of  ten  planters  will  fail  to  obtain  satisfactory 
results  from  the  first  work  they  do.  Neverthe- 
less, every  consideration  seems  to  indicate 
clearly  that  i)owdered  arsenate  of  lead  can  be 
used  very  profitably  as  an  important  adjunct 
in  connection  with  the  system  of  control  that 
has  been  in  use  heretofore. 

It  is  not  extreme  to  state  that  the  work 
accomplished  with  powdered  arsenate  of  lead 
by  Messrs.  Newell  and  Smith  marks  an  impor- 
tant advance  in  our  knowledge  of  the  control 
of  the  boll  weevil.  It  promises  in  a  short  time 
more  than  to  compensate  the  state  of  Louisi- 
ana for  all  the  money  that  has  been  exx>ended 
in  the  operations  of  the  Crop  Pest  Commission 

since  its  establishment.  W.  D.  Hunter 

U.  S.  Depabtment  of  Agriculture 


SPECIAL   ARTICLES 

DOUBLE  IMAGES  OF  AN  OBJECT  AS  SEEN  THROUGH 

A   WATER   SURFACE 

In  Science  of  November  29,  1901,  the  pres- 
ent writer  discussed  this  subject  as  presented 
by  Matthiessen.'  It  was  there  pointed  out 
that  Matthiessen's  equations  had  all  been  de- 
duced in  a  paper  by  the  present  writer,  in  1881, 
in  the  Transactions  of  the  Academy  of  Science 
of  St.  Louis. 

Matthiessen  urged  that  two  images  of  an 
object  are  formed  when  it  is  viewed  through 
a  water  surface.  One  lies  upon  the  caustic 
of  refraction,  and  is  therefore  above  the  level 
of  the  object,  and  nearer  to  the  eye.  The 
other  is  along  the  same  line  of  sight,  but  on 
the  normal  through  the  object. 

*  Ann,  der  Phyaik,  1901,  No.  10,  S.  347. 


In  my  paper  of  1881  the  latter  image  was 
discussed  as  the  one  actually  seen. 

It  is  evident  that  all  rays  from  a  point  on 
an  object  thus  viewed,  will  when  produced 
backwards,  not  only  be  tangent  to  the  caustic 
but  will  also  cut  the  normal.  Every  ray  of 
the  cone  of  rays  whose  base  is  the  pupil  of  the 
eye  will  thus  appear  to  pass  through  an  area 
on  the  surface  generated  by  revolving  the 
caustic  around  the  normal.  They  will  also 
intersect  between  two  limiting  points  on  the 
normal.  The  image  of  the  point  will  there- 
fore appear  as  distorted  into  an  area  on  the 
caustic  surface,  and  as  a  short  line  on  the 
normal.  My  idea  has  always  been  that  the 
former  image  was  too  indistinct  to  be  visible. 

Eecently,  while  deducing  the  equation  of  the 
caustic,  it  occurred  to  me  that  the  image 
might  be  seen  upon  the  caustic  surface,  if  the 
head  were  inclined  so  that  the  eyes  were -in 
the  same  vertical  plane.  The  axes  of  the  two 
cones  of  rays  make  then  with  each  other  an 
angle  lying  in  the  vertical  plane,  and  the  eyes 
may  be  focused  on  their  point  of  intersection. 
The  images  on  the  caustic  will  then  be  prac- 
tically superposed,  and  the  line  images  on  the 
normal  will  be  more  widely  displaced  on  each 
other.  The  experimental  result  is  very  stri- 
king, and  may  easily  be  obtained  by  observing 
a  chain,  or  the  water-plug  and  chain  at  one 
end  of  a  bath  tub  filled  with  water. 

When  both  eyes  are  used,  the  water  plug 
with  the  vertical  chain,  to  which  it  is  attached* 
appears  projected  towards  the  observer  by  a 
foot  or  more,  if  the  eyes  are  near  the  surface 
and  at  the  opposite  end  of  the  bath  tub.  If 
one  eye  be  now  closed,  the  image  recedes  to 
the  vertical  line  through  the  object,  appearing 
along  the  same  line  of  sight  as  before.  It 
therefore  appears  at  a  lower  level. 

When  both  eyes  are  in  the  same  horizontal 
plane,  the  image  is  seen  on  the  normal  through 
the  object.  The  images  on  the  caustic  surface 
as  seen  by  the  two  eyes  are  then  displaced  on 
each  other,  and  those  on  the  normal  coincide. 
Opening  and  closing  one  eye  then  produces 
no  change  in  the  position  of  the  image. 

Francis  E.  Nipher 
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TEE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT    OF   SCIENCE 

SECTION   A—MATHEMATICS   AND 
ASTRONOMY 

As  the  American  Mathematical  Society  held  its 
annual  meeting  in  affiliation  with  the  American 
Association  the  special  program  of  Section  A  did 
not  include  any  technical  mathematical  papers. 
The  most  striking  features  of  the  program  of  this 
section  were  the  joint  sessions  with  Section  B  and 
the  American  Mathematical  Society.  The  fact 
that  such  eminent  men  took  part  in  these  sessions 
enhanced  the  interest  and  called  more  general 
attention  to  the  need  of  closer  relations  between 
scientific  bodies  representing  neighboring  subjects. 
In  particular,  the  need  of  frequent  conference 
between  the  physicists  and  the  mathematicians 
can  not  be  too  strongly  emphasized  in  the  present 
stage  of  our  development,  and  it  is  to  be  hoped 
that  the  eminently  successful  joint  session  of  Sec- 
tions A  and  B  will  tend  to  spread  and  intensify 
the  appreciation  of  this  need. 

The  address  of  the  retiring  vice-president,  Pro- 
fessor C.  J.  Keyser,  of  Columbia  University,  was 
given  during  the  joint  session  of  Section  A  and 
the  American  Mathematical  Society,  held  on 
Wednesday  morning,  December  20.  During  the 
same  session  Professor  D.  £.  Smith,  of  Teachers 
College,  Columbia  University,  read  his  paper  on 
the  work  of  the  "International  Commission  on 
the  Teaching  of  Mathematics."  Professor  Smith 
is  chairman  of  the  United  States  section  of  this 
important  commission,  the  other  members  ap- 
pointed by  the  central  body  are,  Professor  W.  F. 
Osgood,  of  Harvard  University,  and  Professor  J. 
W.  A.  Young,  of  Chicago  University.  The  paper 
by  Professor  C.  Runge,  Kaiser  Wilhelm  exchange 
professor  of  mathematics  at  Columbia  University 
for  the  present  academic  year,  was  read  at  the 
joint  session  of  Sections  A  and  B  and  the  Amer- 
ican Mathematical  Society,  held  on  Tuesday  after- 
noon. At  the  same  session  Professor  E.  W.  Brown 
read  his  first  paper. 

An  interesting  feature  of  the  program  was  the 
visit  to  Harvard  College  Observatory  on  Monday 
afternoon  at  the  close  of  a  brief  session  of  the 
seetion.  The  director  of  the  observatory.  Pro- 
fessor E.  C.  Pickering,  invited  Sections  A  and  E 
to  visit  the  observatory  at  this  time  and  he  ex- 
plained to  them  photographs  and  illustrations  of 
work  in'  progress.  In  view  of  the  fact  that 
Percival  Lowell  failed  to  reach  Boston  before  the 


close  of  the  program  of  Section  A  his  paper  was 
transferred  to  Section  B.  All  the  papers  of  the 
following  list,  with  the  exception  of  the  five  men- 
tioned above,  were  read  at  the  three  special  ses- 
sions of  Section  A.  These  special  sessions  were 
held  on  Monday  afternoon,  Tuesday  morning  and 
Wednesday  afternoon.  The  complete  list  of  papers 
accepted  for  the  program  of  Section  A  is  as 
follows : 

1.  "  The  Thesis  of  Modem  Logistic  "  (vice-presi- 
dential address),  by  C.  J.  Keyser. 

2.  "On  the  Determination  of  Latitude  and 
Longitude  in  a  Balloon,"  by  C.  Runge. 

3.  "On  Certain  Physical  Hypotheses  sufficient 
to  explain  an  Anomaly  in  the  Moon's  Motion,"  by 
E.  W.  Brown. 

4.  "  The  Work  of  the  International  Commission 
on  the  Teaching  of  Mathematics,"  by  D.  E.  Smith. 

5.  "  The  Value  of  the  Solar  Constant  of  Radia- 
tion," by  C.  G.  Abbot. 

6.  "A  New  Mode  of  Measuring  the  Intensities 
of  Spectral  Lines,"  by  F.  W.  Very. 

7.  "The  Absorption  of  Light  by  the  Ether  of 
Space,"  by  F.  W.  Very. 

8.  "  The  Fireball  of  October  7,  1000,"  by  F.  W. 
Very. 

0.  "  On  a  Recent  Hypothesis  and  the  Motion  of 
the  Perihelion  of  Mercury,"  by  E.  W.  Brown. 

10.  "The  Heliocentric  Position  of  Certain  Cor- 
onal Streams,"  by  J.  A.  Miller  and  W.  R.  Mar- 
riott. 

11.  "The  Mutual  Relation  o!  Magnifying  Power, 
Illumination,  Aperture  and  Definition  in  Tele- 
scopic Work,"  by  David  P.  Todd. 

12.  "  La  Contribution  Non-euclidienne  &  la  Phi- 
losophic," by  G.  B.  Halsted. 

13.  "Declination  of  the  Moon  for  Greenwich 
Mean  Time,"  by  D.  H.  E.  Wetherill. 

14.  "  Meteorological  Waves  of  Short  Period  and 
Allied  Solar  Phenomena,"  by  H.  W.  Clough. 

15.  "  Recent  Work  with  the  6-inch  Transit  Circle 
of  the  United  States  Naval  Observatory,"  by 
Milton  Updegraff. 

16.  "The  Canali  Nov«  of  Mars,"  by  Percival 
Lowell. 

17.  "  Peculiar  Star  Spectra  indicating  Selective 
Absorption  of  Light  in  Space,"  by  V.  M.  Slipher. 

18.  "  Personality  with  the  Transit  Micrometer," 
by  R.  M.  Stewart. 

10.  "  Water  Vapor  on  Mars,"  by  Frank  W.  Very. 

20.  "The  Existence  of  Anomalous  Fluctuations 
in  the  Latitude  as  shown  by  Simultaneous  Ob- 
servations   with    the   Zenith   Telescope    and   the 
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Reflex  Zenith  Tube  of  the  Flower  Observatory/' 
by  C.  L.  Doolittle. 

21.  "  Visual  Observations  of  Variable  Stars  at 
the  Harvard  College  Observatory,"  by  Leon 
Campbell. 

Professor  Keyser's  vioe-presidential  address  ap- 
peared in  full  in  the  December  31  number  of 
Science.  In  the  absence  of  their  respective  au- 
thors the  paper  by  Professor  Todd  and  those  of 
Messrs.  Wetherill  and  Slipher  were  read  by  title, 
while  that  of  Mr.  Stewart  was  presented  by  Dr.  O. 
J.  Klotz,  Ottawa,  Canada.  The  abstracts  which 
follow  bear  the  same  numbers  as  the  correspond- 
ing titles  in  the  preceding  list. 

2.  The  problem  of  finding  your  geographical 
position  in  a  balloon  from  observations  of  the  sun 
is  very  different  from  the  same  problem  on  board 
ship,  for  this  reason,  that  in  a  balloon  there  is  no 
dead  reckoning.  The  method  used  on  board  ship 
of  observing  two  altitudes  of  the  sun  at  two  dif- 
ferent hours  of  the  day  can  not  be  applied,  for 
the  two  Sumner  lines  have  to  be  shifted  so  as  to 
correspond  to  the  same  moment  and  this  can  only 
be  done  by  dead  reckoning.  In  a  balloon,  there- 
fore, the  only  way  of  getting  your  geographical 
position  from  the  sun  is  by  observing  both  -alti- 
tude and  azimuth  at  the  same  time.  Now  the 
accuracy  with  which  the  azimuth  of  the  sun  may 
be  observed  is  rather  small;  it  would  be  difficult 
to  obtain  it  within  less  than  one  tenth  of  a  degree. 
Therefore  the  reduction  of  the  observations  need 
not  be  very  accurate,  either.  At  the  same  time  it 
is  essential  that  the  reduction  should  be  made 
very  quickly.  For  the  time  since  the  moment  the 
observations  were  taken  introduces  an  uncertainty 
that  may  be  expressed  by  the  area  of  a  circle 
whose  radius  is  equal  to  the  distance  through 
which  the  balloon  may  have  traveled.  One  nat- 
urally would  therefore  turn  to  graphical  methods 
for  the  reduction  of  the  observations.  The  reduc- 
tion consists  in  finding  the  latitude  ^  and  the 
hour  angle  t  from  the  declination  8,  the  azimuth 
a  and  the  altitude  h.  Professor  Runge  proposes 
to  find  first  the  latitude  <p  from  8,  a,  h  and  then 
the  hour  angle  t,  from  8,  a,  0.  In  both  cases  we 
have  to  deal  with  the  representation  of  an  equa- 
tion between  four  variables.  Both  of  these  equa- 
tions may  be  written  in  the  following  form: 

fip)  -{-h{r,8)g{q)—k{r,8) 

where  p,  q,  r,  8  denote  the  four  variables.  That 
is  to  say,  two  of  the  variables  enter  the  equations 
in  functions  of  their  own  f{p),  g{q)  and  the 
equation  is  linear  in  these  functions,  the  coeffi- 


cients being  any  functions  of  the  other  two  vari- 
ables. Equations  of  this  kind  may  be  represented 
graphically  by  the  "m4thode  des  points  aligns" 
of  Maurice  d'Ocagne^  taking  f{p)  and  g(q)  as 
line  coordinates.  I  propose  making  f{p)  equal 
to  the  ordinate  of  the  point  of  intersection  of  the 
straight  line  with  the  axis  of  ordinates  and 
g{q)  equal  to  the  gradient  of  the  straight  line, 
that  is,  the  tangent  of  its  angle  with  the  axis  of 
abscissa.  In  that  way  the  rectangular  coordinates 
ot  the  point  whose  equation  in  line  coordinates 
is  the  given  equation,  become: 

w  =  h{r,  8)   and  y  =  fc(r,  «). 

For  any  given  value  of  p,  the  different  values  of 
q  correspond  to  straight  lines  that  form  a  pencil 
of  rays,  whose  center  is  on  the  axis  of  ordinates 
at  the  particular  value  defined  by  p,  and  any 
alteration  of  p  would  simply  shift  the  center 
along  the  axis  without  altering  the  pencil  of 
rays  in  any  other  way.  The  whole  diagram  may 
therefore  be  obtained  by  drawing  two  figures,  one 
containing  the  curves  r  =  const  and  «  =  const, 
the  other  containing  the  pencil  of  rays,  and 
placing  these  two  figures  in  the  proper  way,  one 
over  the  other.  It  so  happens  in  our  cases  that 
the  variable  p  is  the  declination  of  the  sun,  which 
during  the  ascent  of  a  balloon  may  be  regarded  as 
constant.  The  aeronaut  would  therefore  merely 
use  a  definite  superposition  of  the  figures.  They 
are  photographed  on  transparent  plates  and  a 
blue  print  is  taken  by  copying  the  plates  one  after 
another  on  the  same  paper  in  the  proper  position. 
The  aeronaut  has  one  blue  print  to  read  off  the 
latitude  and  a  second  one  to  read  off  the  hour 
angle  after  he  has  found  the  latitude.  The  equa- 
tions are: 

( 1 )  sin  d  -f-  cos  0  cos  h  cos  a  =  sin  ^  sin  h, 

(2)  tan  8  -{-  sec  0  sin  t  cot  a  =  tan  4>  cos  t. 

In  the  first  equation  the  curves  0  =  const  and 
A  =  const  are  the  ellipses 

07  =  cos  0  cos  h,  y  =  sin  4>  sin  h. 

In  the  second  equation  the  curves  0:=  const  and 
t  =  const  are  the  confocal  ellipses  and  hyperbolas 

d9  =  sec  <f>  sin  t,  y  =  tan  <p  cos  t, 

3.  Newcomb  has  shown  that  there  is  a  differ- 
ence between  the  observed  and  the  theoretical 
positions  of  the  moon  which  can  be  roughly  repre- 
sented by  a  term  of  period  about  270  years  and 
coefficient   IS".     In  this  paper   Professor   Brown 


^Maurice  d'Ocagne,  "Traits  de  Komagraphie. 
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examined  numerous  hypotheses  sufficient  to  ex- 
plain the  term,  in  order  to  clear  the  ground  of 
those  which  seemed  to  be  of  doubtful  value  and 
to  bring  forward  those  which  appeared  sufficiently 
reasonable  to  merit  tests  from  observations  of  a 
different  natiire.  Some  account  of  three  of  these 
hypotheses  was  presented  to  the  meeting.  It  was 
stated  that  a  minute  libration  of  the  moon  would 
be  sufficient,  provided  it  took  place  in  the  moon's 
equator  and  had  the  proper  period.  The  supposi- 
tion of  magnetic  attraction  practically  demanded 
(a)  a  periodic  change  in  the  magnetic  movement 
of  the  earth  or  of  the  moon.  If  (a)  were  re- 
jeeted,  it  was  necessary  to  suppose  that  the  mean 
place  of  the  lunar  magnetic  axis  was  near  the 
lunar  equator  and  that  the  oscillations  of  its 
position  took  place  in  the  plane  of  the  equator. 
The  observed  secular  change  of  the  earth's  mag- 
netic axis  could  not  produce  the  phenomenon  with- 
out demanding  a  larger  motion  of  the  lunar 
perigee  than  observation  warrants.  On  the  border 
line  between  two  sets  of  hypotheses  was  a  curious 
fact,  namely,  that  if  the  period  of  the  solar  rota- 
tion coincided  veiy  nearly  with  one  of  the  prin- 
cipal lunar  periods  a  minute  equatorial  ellipticity 
of  the  sun's  mass  was  sufficient  to  explain  the 
term.  So  far  as  known,  these  hypotheses  do  not 
conflict  with  any  observed  phenomena  but  they 
cause  some  theoretical  difficulties. 

4.  The  International  Commission  on  the  Teach- 
ing of  Mathematics  was  suggested  some  years  ago, 
but  the  first  steps  in  its  organization  were  not 
taken  until  April,  1908.  At  that  time  the  Fourth 
International  Congress  of  Mathematicians,  then 
in  session  in  Rome,  empowered  Professor  Klein, 
of  GOttingen,  Sir  George  Greenhill,  of  London, 
and  Professor  Fehr,  of  Geneva,  to  appoint  such  a 
commission,  and  to  arrange  for  it  to  report  at  the 
next  congress,  to  be  held  at  Cambridge  in  1912. 
As  a  result,  three  commissioners  have  been  se- 
lected from  each  of  the  leading  countries  and  the 
work  has  actively  begun.  It  is  expected  that  each 
of  these  countries  will  submit  a  very  full  report 
of  the  nature  of  the  work  in  mathematics,  from 
the  kindergarten  through  the  college,  with  some 
discussion  of  the  range  of  advanced  work  in  the 
universities.  In  the  United  States  the  investiga- 
tion is  carried  on  by  means  of  fifteen  committees, 
each  divided  into  subcommittees.  About  two  hun- 
dred and  seventy-five  people  are  engaged  in  the 
work  and  the  subcommittee  reports  will  be  sub- 
mitted during  the  present  winter.  The  committee 
reports  will  be  submitted  before  the  summer  of 
1910,  and  the  national  report  by  Easter,  1911. 


5.  Since  1902  the  staff  of  the  Smithsonian  As- 
trophysical  Observatory  has  been  engaged  in 
bolometric  measurements  of  solar  radiation  to 
determine  the  "solar  constant,"  and  to  note  pos- 
sible variations  of  solar  emission.  The  measure- 
ments have  been  conducted  at  Washington  (sea 
level),  at  Mt.  Wilson  (one  mile)  and  at  Mt. 
Whitney  (nearly  three  miles).  When  corrected 
for  atmospheric  losses  by  employing  Bougner's 
transmission  formula,  and  reduced  to  mean  solar 
distance,  the  average  results  outside  the  atmos- 
phere agree  within  2  per  cent.  On  good  days  at 
Mt.  Wilson  or  Mt.  Whitney  the  results  have  a 
probable  error  of  about  .5  per  cent.  By  the  con- 
struction and  trial  of  three  copies  of  a  standard 
pyrheliometer  of  new  design,  in  which  the  solar 
heating  is  continuously  removed  by  water  flowing 
about  the  walls  of  the  hollow  receiving  chamber, 
and  in  which  the  accuracy  of  the  measurements 
is  checked  by  introducing  known  amounts  of  heat 
electrically  in  test  experiments,  the  solar  constant 
may  now  be  expressed  absolutely  in  calories  per 
square  centimeter  per  minute.  Definitive  reduc- 
tions are  not  yet  quite  complete,  but  the  final 
solar  constant  value  will  not  difier  2  per  cent, 
from  1.97  calories  per  square  centimeter  per 
minute.  Variations  of  the  solar  emission  of  sev- 
eral per  cent,  from  the  mean  value  appear  not  to 
be  imconunon,  but  during  the  continuance  of  the 
Mt.  Wilson  observations,  prolonged  periods  of 
differences  of  10  per  cent,  from  the  mean  value, 
such  as  were  suspected  in  1903,  have  not  been 
observed. 

6.  The  method  described  by  Professor  Very  con- 
sists in  matching  the  two  halves  of  a  bright  line, 
seen  projected  upon  a  uniformly  illuminated  back- 
ground. One  half  of  the  line  (it  may  be  either 
the  upper  or  the  lower  half  at  will)  is  a  bright 
line  or  band  in  a  photographic  negative  of  a 
spectrum  crossed  by  dark  absorption  lines,  or  in  a 
positive  of  a  bright-line  spectrum.  The  other  half 
of  the  line  may  be,  if  desired,  a  line  in  another 
spectrum,  selected  for  its  general  similarity;  but 
the  best  object  for  comparison  is  a  slit  over  an 
illuminated  ground-glass  screen  with  means  for 
the  following  adjustments:  (1)  The  slit  can  be 
varied  in  width  by  a  micrometer-screw.  (2)  The 
illumination  of  the  ground  glass  can  be  varied  by 
an  optical  device  employing  an  iris-diaphragm. 
(3)  The  half  of  the  field  in  which  the  image  of 
the  slit  lies  can  be  made  to  duplicate  the  other 
half  by  altering  the  illumination  of  the  slit- jaws. 

7.  Professor  Very  believes  that  attempts  to  de- 
duce a  law  of  extinction  of  light  in  space,  based 
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on  the  relative  paucity  of  stars  of  the  higher 
orders  of  magnitude^  are  probably  illusory.  The 
rate  of  extinction  is  small,  and  is  marked  by 
peculiarities  of  stellar  distribution  of  a  larger 
order.  The  evidence  of  a  selective  absorption  or 
scattering  of  light,  deduced  by  Kapteyn,  appears 
to  be  real,  but  it  is  of  local  origin,  and  some  new 
criterion  iff  desirable. 

An  examination  of  the  distribution,  size  and 
appearance  of  the  nebulas  shows  results  which  are 
in  harmony  with  the  supposition  of  an  absorption 
of  light  by  the  ether  of  space.  An  attempt  is 
made  to  deduce  the  distances  of  some  of  these 
objects;  and  the  bearing  on  the  problem  of  light- 
extinction  furnished  by  such  facts  as  can  be 
learned  from  the  nebulse  is  discussed,  together 
with  the  related  questions  of  the  knowable  dimen- 
sions of  the  universe,  and  its  coordination  into  a 
whole  by  means  of  a  conservation  of  energy 
through  ethereal  and  material  interchange.  The 
conclusion  is  reached  that  there  is  an  absorption 
of  radiation  by  the  ether  of  space,  and  that  a  con- 
siderable fraction  of  the  energy  of  the  universe 
resides  in  the  interstellar  medium. 

8.  At  6*  42°*  in  the  evening  citizens  of  Norwood, 
Mass.,  witnessed  the  fall  of  a  brilliant  orange-red 
fire  ball  which  descended  in  a  nearly  vertical 
direction  from  an  altitude  of  about  60®  to  the 
horizon,  giving  off  laterally  numerous  white 
sparklets.  The  visible  evidence  of  any  explosions 
was  lacking,  and  no  sounds  whatever  accompanied 
the  fall,  which,  according  to  the  best  observation, 
lasted  about  seven  seconds.  From  internal  evi- 
dence, it  appears  probable  that  the  upper  part  of 
the  path  was  seen  almost  end-on,  and  that  the 
bolide  may  have  reached  the  ground  at  no  great 
distance.  The  claim  that  such  was  the  case,  and 
the  asserted  finding  of  a  large  and  unique  aerolite, 
were  considered  by  Professor  Very.  Microscopic 
analysis  shows  that  the  stone  is  peculiar,  and  in 
spite  of  some  doubtful  points  in  the  evidence,  it 
is  deemed  best  to  put  this  evidence  on  record. 

9.  Professor  Brown's  second  communication  con- 
sists of  a  brief  account  of  the  hypotheses  of 
Seeliger  brought  forward  to  account  for  the  out- 
standing large  residual  in  the  motion  of  the 
perihelion  of  Mercury  and  the  small  residuals  in 
the  secular  motions  of  the  four  minor  planets. 
An  analysis  of  the  nature  of  the  three  hypotheses 
and  a  comparison  of  the  number  of  arbitrary 
constants  introduced  with  the  number  of  residuals 
to  be  accounted  for  were  also  given. 

10.  Assuming  that  the  theoretical  corona  is 
caused  by  light  emitted  by  and   reflected  from 


streams  of  matter  ejected  from  the  sun  by  forces 
which  in  general  act  along  lines  normal  to  the 
sun's  surface;  that  these  streams  are  formed  of 
a  series  of  particles  ejected  from  the  same  point 
of  the  sun's  surface  in  such  a  way  as  to  make  a 
continuous  stream.  Professor  Miller  showed'  that 
the  curvature  of  these  streams  was  due  to  mechan- 
ical causes,  and  that  under  certain  conditions  one 
could  find  the  heliocentric  position  of  these 
streams. 

During  the  summer  of  1909,  Professor  Miller 
examined  and  measured,  at  the  suggestion  of 
Director  Campbell,  the  series  of  large-scale  photo- 
graphs of  the  solar  corona  made  by  him  and  other 
members  of  the  staff  of  Lick  Observatory,  with  a 
view  of  applying  this  theory  to  them.  In  all, 
there  are  sixteen  streamers  of  this  particular  type 
recorded  on  these  plates.  Professors  Miller  and 
Marriott  have  since  reduced  the  measures  made 
during  the  summer.  All  the  streamers  measured 
have  been  reduced;  there  are  two  of  them  that 
can  not  be  reduced  according  to  this  hypothesis. 
The  others  gave  consistent  and  reasonable  results. 
The  purpose  of  the  investigation  was  to  locate, 
heliocentrically,  these  streamers.  An  interesting 
and  striking  by-product  is,  that  under  these  hy- 
potheses it  is  proved  that  these  streamers  can  not 
assume  the  shape  shown  on  the  photographs  unless 
they  are  acted  upon,  in  addition  to  the  attractive 
force  of  the  sun,  by  a  repulsive  force  of  some  kind, 
the  magnitude  of  which  can  be  determined. 

11.  Professor  Todd's  paper  relates  to  experi- 
ments with  the  eighteen-inch  Clark  refractor  at 
Amherst.  They  show  the  great  improvement  in 
definition  of  sun  and  moon,  and  the  brighter 
planets  and  stars  by  simple  reduction  of  the 
aperture  to  suit  atmospheric  conditions.  Higher 
magnifying  powers  are  thereby  possible  when  the 
seeing  is  inferior,  providing  the  illumination  of 
the  object  allows.  Variation  of  aperture  from 
three  to  eighteen  inches  is  effected  by  an  iris 
diaphragm  outside  the  objective. 

12.  This  memoir  gives  the  original  meaning  and 
tne  growth  of  meaning  of  non-Euclidean  geometry, 
sketches  its  history  and  its  founders,  and  points 
out  that  philosophy  has  found  in  non-Euclidean 
geometry  a  new  criterion  fusing  into  components 
of  a  new  life  the  preexistent  forms  of  Plato,  forms 
of  sensitivity  of  Kant,  products  of  sensation  of 
Locke,  contributions  of  experience  of  Comte.  £fl&- 
cient  science  now  finds  trivial  the  old  hypothesis 
of  the  importance  of  individual  suffering,  and  the 
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new  evasion  that  pain  does  not  hurt — ^finds  them 
88  Tumeoessaiy  as  the  parallel  postulate. 

13.  For  purposes  of  navigation,  in  checking  the 
longitude,  Mr.  Wetherill  proposes  that  the  moon 
be  observed  in  meridian  altitude,  and  with  the 
known  latitude^  the  declination  be  interpolated  in 
the  ** Nautical  Almanac"  for  G.  T.  Where  the 
change  of  declination  is  rapid  per  minute  of  time 
a  good  check  can  be  made  without  the  complica- 
tion to  the  seaman  of  the  calculation  of  the  lunar 
distance. 

14.  Mr.  Clough's  study  of  meteorological  and 
solar  variations  of  short  period  discloses  cyclical 
variations  in  the  length  of  the  period  similar  to 
those  shown  in  1904  to  be  characteristic  of  the 
11-year  and  36-year  periods.  The  3i-year  varia- 
tiffli  in  the  frequency  of  prominence  and  other 
solar  phenomena,  and  the  barometric  pressure  over 
Iceland  and  the  Azores,  ranges  in  length  from 
about  2i  years  in  1876  to  3}  to  4  years  in  1860 
and  1893,  showing  a  36-year  variation  in  the 
length  of  the  period.  The  mean  latitude  of  the 
entire  spotted  area  is  farthest  north  about  eight 
months  previous  to  the  occurrence  of  a  maximum 
phase  of  the  pressure  wave  over  Iceland.  A  3- 
DKHith  period  is  shovm  to  exist  in  spot  and  prom- 
inenoe  frequency  and  also  in  the  Iceland  pressures, 
with  variations  in  the  length  of  the  period  con- 
foTming  to  variations  in  solar  activity  in  the 
3f-year  <7cle,  i.  «.,  the  greater  the  activity  the 
shorter  the  period.  Two  shorter  periods  of  about 
33  days  and  10  days  have  been  detected  in  meteor- 
ological phenomena,  both  of  which  undergo  varia- 
tions in  length  through  a  3-month  cycle. 

Ihe  3^-year  wave  of  pressure  recedes  from  the 
Iceland  Low  to  the  Azores  High  in  fourteen 
months,  while  the  3-month  wave  traverses  the 
same  distance  in  forty  days.  The  10-day  wave, 
however,  moyes  eastward  around  the  globe,  a  con- 
tinaons  series  of  these  waves  having  been  traced 
owr  the  United  States  during  the  past  three  years. 
Ihis  fact  has  an  important  bearing  on  recent 
measarementB  of  the  intensity  of  solar  radiation 
at  Washington  and  Mt.  Wilson,  the  atmospheric 
transmissibility  being  apparently  greater  at  the 
minimum  phase  of  the  10-day  temperature  wave 
than  at  the  opposite  phase. 

15.  Professor  Updegraff  gave  an  account  of  the 
progress  made  during  the  past  year  in  funda- 
mental observations  of  the  sun  and  fixed  stars 
with  the  six-inch  transit  circle  of  the  U.  S.  Naval 
Observatory  in  conformity  with  the  plan  for  fun- 
damental work  adopted  by  the  observatory  council 
and  approved  by  the  superintendent. 


The  repairs  made  necessary  by  deterioration 
and  the  alterations  of  the  instrument  having  been 
completed,  the  instrument  was  mounted  in  Jan- 
uary, 1909,  and  observations  of  stars  were  com- 
menced on  January  31. 

The  form  of  the  pivots  and  the  stability  of  the 
rotation  axis  of  the  instrument  have  been  thor- 
oughly investigated  and  have  been  found  to  be 
highly  satisfactory.  The  instrumental  constants 
are  remarkably  stable  and  are  determined  with  a 
satisfactory  degree  of  accuracy,  the  probable  error 
of  a  determination  of  the  azimuth  from  the  marks 
being  ±  0".006,  of  the  level  from  the  spirit  level 
±  0'.006  and  of  the  collimation  from  the  col- 
limators, ±  0'.006. 

The  transit  micrometer  has  been  brought  into 
use,  and  after  practise  the  accidental  errors  of 
the  observers  are  no  larger  than  is  the  case  with 
the  chronograph  key,  which  confirms  the  results 
reported  by  other  observers  using  that  form  of 
instrument  elsewhere  in  this  country  and  in 
Europe. 

The  flexures  of  the  telescope  tube  and  the  circles 
have  been  partially  investigated  and  have  been 
found  to  be  small,  the  circles  having  no  appre- 
ciable flexure.  A  preliminary  investigation  of  the 
division  errors  of  circle  A  has  been  completed  and 
the  results  are  being  used  in  reducing  observations 
in  declination. 

A  series  of  observations  by  Mr.  Hammond  of 
stars  direct  and  reflected  has  been  reduced  and  a 
small  difference  reflected  minus  direct  has  been 
found  which  gives  on  discussion  a  value  of  the 
horizontal  flexure  the  same  as  that  obtained  from 
observations  on  the  collimators. 

Satisfactory  rates  are  given  by  the  clocks  in 
the  clock  vault.  The  clocks  are  not,  however,  in 
perfect  order,  as  the  bell  jars  leak  somewhat,  but 
all  difficulties  seem  to  have  been  overcome  in 
regulating  the  temperature  of  the  vault,  which  is 
kept  constant  within  a  few  hundredths  of  a  degree 
Centigrade  for  months  at  a  time. 

More  than  3,500  observations  of  stars  have  been 
made  in  conformity  with  the  plan  for  fimdamental 
work  mentioned  above.  The  main  features  of  this 
plan  for  fundamental  work  are  as  follows: 

The  clock  rate  is  determined  fundamentally  by 
observation  of  the  same  clock  stars  by  the  same 
observer  at  consecutive  transits. 

The  azimuth  of  the  marks  is  determined  by 
observations  of  circumpolar  stars  at  consecutive 
transits  U.  C.  and  L.  G. 

The  latitude  for  the  reduction  of  observations 
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in  declination  is  determined  by  observations  of 
circumpolar  stars  at  oonsecutive  transits  U.  C. 
and  L.  C. 

The  sun  and  brighter  stars  are  to  be  observed 
daily  in  both  right  ascension  and  declination,  and 
the  refraction  by  day  and  by  night  at  all  zenith 
distances  is  to  be  separately  investigated  and 
determined. 

Systematic  observations  are  being  made  in  both 
right  ascension  and  declination  of  lists  about  an 
hour  long  in  right  ascension  of  circumpolar  stars, 
culminating  between  five  and  seven  o'clock  p.ic. 
apparent  local  time,  and  of  the  same  lists  between 
the  same  hours  in  the  morning  at  consecutive 
culminations  as  far  as  possible.  These  observa- 
tions are  made  for  fundamental  places  of  the  stars 
themselves  and  for  the  determination  of  the  lati- 
tude and  azimuth  of  the  instniment  and  marks 
and  of  the  atmospheric  refraction.  The  advan- 
tages of  observations  of  this  kind  are  explained 
in  Science,  Vol.  XXV.,  p.  689. 

A  group  of  nine  fundamental  stars  near  the 
vernal  equinox  has  been  selected  for  use  as  the 
fundamental  standards  in  right  ascension.  They 
are  being  observed  in  connection  with  another 
group  of  stars  near  the  autumnal  equinox  and  are 
to  be  connected  with  stars  9X  all  right  ascensions 
with  a  view  to  detect  and  determine  systematic 
errors  in  right  ascension.  This  requires  the  ob- 
servation of  stars  more  than  twelve  hours  apart 
in  right  ascension  on  the  same  day  by  the  same 
observer,  and  the  work  is  combined  with  the 
observations  of  circumpolar  stars  described  above. 

16.  On  September  30,  1909,  certain  new  canals 
were  observed  on  Mars  at  the  Lowell  Observatory 
which  proved  to  have  an  important  history.  The 
discovery  of  new  canals  on  Mars,  i.  e.,  some  never 
before  seen,  is  nothing  new,  as  some  four  himdred 
have  been  detected  there  in  the  last  fifteen  years. 
The  present  canals  were  remarkable  in  being  not 
only  new  to  earth  but  new  to  Mars.  This  was 
proved  by  reference  to  the  records  kept  of  the 
observatory's  observations  since  1894.  Not  only 
had  they  never  been  recorded  before,  but  exam- 
ination showed  that  they  were  not  due  to  any  of 
the  several  causes  which  have  been  found  there  to 
affect  the  visibility  of  the  canals,  to  wit:  seasonal 
change,  austral  or  boreal  development,  etc.  They 
had  therefore  never  existed  previously  but  had 
just  been  formed.  The  importance  of  this  dis- 
covery needs  no  comment,  except  that  it  was  only 
made  possible  by  the  systematic,  continuous  re- 
search of  fifteen  years. 

17.  In  the  course  of  radial  velocity  work  at 


Flagstaff,  spectra  of  numerous  stars  in  Scorpio,  in 
Perseus  and  in  Orion  have  been  found  to  contain 
peculiarly  sharp  H  and  K  calcium  lines,  which  by 
their  character  and  behavior  seem  to  originate  in 
inter-stellar  space,  according  to  Mr.  Slipher. 

18.  At  the  Dominion  Observatory,  Ottawa,  per- 
sonal equation  with  the  registering  micrometer 
has  been  found  to  be  not  a  negligible  quantity. 
The  paper  by  Mr.  Stewart  deals  with  the  observa- 
tions of  1908,  giving  the  relative  personal  equv 
tions  of  the  five  observers  engaged,  and  describing 
a  short  investigation  into  the  causes  underlying 
the  phenomenon.  In  the  case  of  the  author  there 
was  found  a  tendency  to  set  the  movable  wire 
always  to  the  left  of  the  star  by  a  quantity  in 
the  neighborhood  of  a  second  of  arc,  depending 
on  the  magnitude;  north  stars  at  upper  culmina- 
tion would  thus  be  observed  too  soon,  others  too 
late. 

19.  Apparent  discrepancies  in  Professor  Vary's 
measures  of  the  Lowell  Observatory  spectrograms 
of  Mars  and  the  moon,  on  which  Professor  Camp- 
bell has  commented,  are  explained  as  due  to  the 
mode  of  reduction.    In  spite  of  minor  variations, 
the  mean  readings  for  five  plates  gave  for  the 
extra  intensification  of  little  a  in  Mars  in  con- 
ventional units,  a  value  nine  times  as  great  as 
the  probable  error.    No  greater  accuracy  than  this 
is  claimed,  but  the  existence  of  water  vapor  in 
the  atmosphere  of  Mars  is  believed  to  be  demon- 
strated.   The  result  is  made  possible  by  the  su- 
periority of  Dr.  Slipher's  spectrograms. 

Campbell's  claim  that  Professor  Very's  result 
is  due  to  a  notable  increase  of  teUwrio  ''a" 
which  happened  to  coincide  with  the  talcing  of 
the  Mars  spectrogram  on  each  of  five  dates,  is 
examined  and  rejected. 

20.  Simultaneous  observations  have  been  carried 
on  with  the  two  instruments  mentioned  in  the 
title  for  the  past  five  years;  those  for  1905—8  are 
available  for  this  comparison,  embracing  931  de- 
terminations. Confining  our  attention  for  the 
present  to  the  larger  deviations,  we  find  the  fol- 
lowing results  for  the  two  instruments: 

Both  residuals  4  times  the  probable  error,  2 
(both  like  signs). 

Both  residuals  3  times  the  probable  error,  9 
(like  signs,  8;  unlike,  1). 

Both  residuals  2  times  the  probable  error,  75 
(like  signs,  50;  unlike,  25). 

The  preponderance  of  like  signs  seems  to  leave 
little  doubt  that  anomalous  fluctuations  of  very 
appreciable  magnitude  do  occasionally  take  place. 

21.  Mr.  Campbell  gave  a  r^um4  of  the  Tisuai 
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work  on  long-period  Tariables  begun  at  the  ob- 
Berratory  in  1889,  when  the  list  numbered  seven- 
teen Btara^  to  the  present  time,  when  the  list  eon- 
tains  orer  three  hundred;  showing  the  progress 
(hat  has  been  made  in  the  methods  of  observing 
thesL 

The  following  members  of  Section  A  were  elected 
as  fellows:  R.  P.  Baker,  a  O.  Barton,  W.  E. 
Brooke,  Thos.  Buck,  Arthur  Crathome,  R.  T. 
Crawford,  I.  M.  DeLong,  G.  E.  Dimick,  F.  J. 
Dobmen,  J.  F.  Downey,  L.  P.  Eisenhart,  J.  C. 
Fiddfl,  B.  F.  Finkel,  F.  L.  Griffin,  A.  G.  Hall, 

C.  K.  Haskins,  T.  M.  Holgate,  J.  I.  Hutchinson, 

D.  N.  Lehmer,  O.  M.  Leland,  Wm.  D.  MacMillan, 
W.  R.  Marriott,  G.  N.  Noble,  J.  A.  Parkhurst, 
F.  W.  Seed,  F.  G.  Reynolds,  Charlotte  A.  Scott, 
A  W.  Smithy  R.  M.  Stewart,  Joseph  Swain.  The 
•eetion  elected  G.  B.  Halsted  member  of  the 
eoimcil,  E.  R.  Smith  member  of  the  sectional 
eommittee  and  H.  W.  l^ler  member  of  the  gen- 
eral oommittee.  On  reconunendation  of  the  sec- 
tional committee  Professor  E.  H.  Moore,  Ghicago 
University,  was  elected  chairman  of  the  section. 

G.  A.  MiLLEB, 

Secretary  of  Beotion  A. 

UmVEBSTTT  OF  IlXINOIS 


80CIBTIEB  AND  ACADEMIES 

TBI  ▲KTHBOPOLOGICAI*  80GIETT  OF  WASHnTGTON 

The  438th  regular  meeting  of  the  society,  held 
Beeember  21,  1909,  was  devoted  to  a  paper  by 
Br.  I.  M.  Casanowicz  on  "  The  Alexander  Legends 
in  the  Talmud  and  Midrash,  with  reference  to 
Farallels  in  Greek  and  Assyrian  Literature." 

The  passages  in  the  rabbinical  literature  bear- 
ing on  Alexander  the  Great  may  be  divided  into 
two  sections:  (1)  those  which  refer  to  his  rela- 
tion to  the  Jews;  (2)  those  which  contain  epi- 
sodes of  his  expeditions  and  adventures. 

The  first  pari;  includes:  (1)  Alexander's  meet- 
ing with  the  Jewish  high  priest.  At  the  instiga- 
tion of  the  Samaritans  Alexander  ordered  the 
temple  of  Jerusalem  to  be  destroyed;  but  being 
nwt  by  a  procession  of  Jerusalem  nobles,  headed 
by  the  high  priest,  in  whom  he  recognized  the 
apparition  which  had  walked  before  him  in  his 
victorious  campaigns,  he  revoked  the  order  and 
delivered  the  Samaritans  into  the  power  of  the 
Jews.  (2)  The  suitff  brought  by  several  nations 
•gainst  the  Jews  before  Alexander.  The  Ganaan- 
ites  brought  action  for  the  possession  of  the  land 
of  Canaan,  as  it  admittedly  was  originally  their 
fathers'.     They  were  answered  that  as  Ganaan 


was  the  servant  of  Shem  he  and  his  possessions 
were  the  property  of  his  master.  The  Egyptians 
claimed  back  the  gold  and  silver  of  which  the 
Israelites  despoiled  them  at  the  exodus.  They 
were  met  by  the  counter  claim  of  the  wages  for 
the  service  of  the  Israelites  for  four  hundred  and 
thirty  years. 

The  second  part  embraces  the  following  epi- 
sodes: (1)  Alexander's  dialogue  with  the  sages 
of  the  South.  He  addressed  to  them  ten  questions 
on  cosmogonio  and  moral  subjects,  as:  What  was 
created  first?  Who  is  to  be  called  wiseT  Who 
strong?  Who  rich?  etc.  (2)  Alexander's  pene- 
trating into  the  land  of  the  Amazons.  They  ward 
off  his  attack  by  suggesting  to  him  that  there 
will  be  little  glory  for  him  if  he  killed  them, 
being  women,  but  that  he  will  make  himself 
eternally  ridiculous  should  he  be  killed  by  them. 
<3)  Alexander's  visit  to  Qacia.  There  he  wit- 
nesses a  suit  before  the  king  in  which  both  liti- 
gants disclaim  the  ownership  of  a  treasure.  The 
king  advises  them  to  marry  their  children  and 
give  them  the  find.  Alexander  said  he  would  have 
put  the  litigants  to  death  and  confiscated  the 
treasure.  The  king  of  Qacia  declared  that  if  rain 
falls  and  the  sun  shines  in  Alexander's  country 
it  must  be  on  account  of  the  animals,  for  the  men 
did  not  deserve  these  boons.  (4)  Alexander's 
experience  at  the  gates  of  Paradise.  He  was  there 
refused  admission  but  given  as  a  token  a  ball. 
He  weighed  against  it  all  his  gold  and  silver,  but 
could  not  counterbalance  it.  The  rabbis  put  a 
little  dust  upon  the  ball  and  the  scale  in  which  it 
was  immediately  went  up.  They  explained  to 
him  that  it  was  the  eyeball  of  a  man  who  was 
never  satisfied.  (5)  Alexander's  ascent  into  the 
air.  He  rose  up  in  the-  air  until  the  world  ap- 
peared to  him  like  a  bowl  and  the  sea  like  a 
chalice.  (6)  Alexander's  descent  into  the  depth 
of  the  sea.  He  caused  some  of  his  men  to  dive 
into  the  ocean  in  glass  chests.  When  returned  to 
the  surface  they  reported  to  have  heard  the  ocean 
sing:  "The  Lord  is  mighty  on  high." 

Most  of  these  narratives  are  also  found  in  the 
Greek  compilation  of  the  Alexander  legends  known 
by  the  name  of  Pseudo-Gallisthenes,  where  they 
are  embellished  with  many  accessory  details  and 
otherwise  much  modified.  The  episodes  of  Alex- 
ander's adventure  at  the  gates  of  Paradise  or,  as 
in  the  Greek  account,  the  fountain  of  life,  and  his 
ascent  into  the  air  also  suggest  parallels  in  the 
Assyro-Baby Ionian  literature;  the  first  in  the 
Nimrod  Epic,  the  second  in  the  Etana  legends. 
There  is  a  great  resemblance  between  the  rab- 
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binical  and  Greek  accounts,  pointing  to  a  relation- 
ship between  both.  But  the  points  of  contact 
between  the  Assyro-Babylonian  account,  on  the 
one  hand,  and  the  stories  in  Pseudo-Callisthenes 
and  the  Talmud  on  the  other,  are  too  vague  and 
of  a  too  general  character  to  warrant  the  assump- 
tion of  a  direct  relationship  between  them. 

At  the  439th  meeting,  January  4,  1010,  Dr. 
Ale§  Hrdlidka,  of  the  National  Museum,  exhibited 
a  cast  of  the  lower  jaw  of  Homo  heidelbergenna 
donated  recently  to  the  National  Museum  by  Pro- 
fessor Schoettensack,  of  Heidelberg  University. 
This  jaw,  which  is  preserved  at  the  university 
and  has  been  described  in  detail  by  Professor 
Schoettensack,  was  foimd  less  than  two  years 
ago  near  the  village  of  Mauer,  10  kilometers 
southeast  of  Heidelberg,  imder  nearly  75  feet  of 
loess  and  ancient  river  sand.  It  dates  from  the 
Upper  Pliocene  or  the  very  banning  of  the 
Quaternary  period  and  represents  the  most  an- 
cient being  known  that  can  be  regarded  as  man. 
To  illustrate  the  remarkable  characteristics  of  this 
jaw  Dr.  Hrdli6ka  showed  a  number  of  mandibula 
of  different  anthropoid  apes  along  with  those  of 
recent  man.  The  paper  was  discussed  by  Messrs. 
Theodore  Gill,  G.  M.  Kober,  D.  S.  Lamb,  Daniel 
Folkmar  and  others. 

The  remainder  of  the  evening  was  devoted  to 
an  address  by  Dr.  W  J  McGee,  on  "  Conservation 
in  the  Human  Realm."  The  speaker  said  that  the 
human  realm  may  best  be  defined  in  terms  of 
relation  to  the  other  great  realms  in  nature;  and 
these  are  most  conveniently  stated  in  the  order 
of  increasing  complexity,  which  may  be  consid- 
ered also  the  order  of  sequence  in  cosmic  devel- 
opment. 

The  initial  realm  is  that  pertaining  to  cosmic 
bodies  and  their  interrelations;  the  fundamental 
principle  comprises  the  actions  and  reactions  of. 
gravity,  impact,  etc.,  which  together  have  been 
denoted  molarity;  the  field  is  largely  covered  by 
astronomy,  with  a  part  of  physics.  The  second 
realm  pertains  to  atomic  and  certain  molecular 
interrelations;  its  fundamental  principle  is  af- 
finity; and  its  field  coincides  fairly  with  chem- 
istry. The  third  realm  is  that  of  organic  activity; 
its  principle  is  vitality,  which  directly  and  in- 
directly accelerated  and  multiplied  the  chemical 
differentiation  of  the  earth-crust;  its  field  is  cov- 
ered by  a  large  part  of  biology,  with  cognate 
sciences.  The  fourth  realm  (which  is  closely 
allied  to  the  preceding)  pertains  to  those  organ- 
isms so  complete  in  themselves  as  to  be  self -active ; 


its  principle  is  motility;  and  its  field  is  covered 
by  zoology  and  allied  branches  of  knowledge.  The 
final  realm  is  that  in  which  motile  organisms  are 
so  completely  self-active  as  to  react  upon  and 
dominate  lower  nature;  its  principle  is  mentality; 
and  its  field  is  anthropology  in  all  of  those  aspects 
resting  on  a  psychic  basis.  Now  the  entities 
proper  to  the  several  realms  coexist  and  interact; 
and  in  general  the  entities  of  each  higher  realm 
dominate  over  all  those  of  the  lower  realms.  This 
is  especially  true  of  mentality,  which  employs 
motility  and  directs  vitality  to  control  affinity  and 
molarity,  thereby,  making  conquest  over  lower 
nature  for  human  welfare.  In  the  power  of  men- 
tality human  strength  lies,  while  danger  also 
lurks;  for  the  power  may  be,  and  in  the  absence 
of  constraint  often  is,  used  for  the  destruction 
rather  than  mere  subjection  of  the  materials  and 
forces  of  nature.  Viewed  broadly,  the  exerdse 
of  control  over  the  realms  of  lower  nature  per- 
tains to  the  human  realm  no  less  than  do  the  more 
passive  attributes  of  mankind. 

When  this   nation  was   founded  but  two   re- 
sources were  recognized — the  men,  with  the  land 
they  made  their  home.    Half  a  century  later  coal 
mining   and  the  practical   manufacture   of   iron 
began,  and  in  another  half  century  the  industrial 
exploitation  of  the  forests.    Yet  statecraft  lagged 
behind  industry  so  far  that  these  enormous  values 
below  and  above  the  surface  were  alienated  nom- 
inally as  land,  passed  under  monopolistic  control, 
and  were  diverted  from  the  whole  people  to  which 
they  rightfully  belonged;   while  free  citizenship 
largely  gave  place  to  industrial  dependence.     At 
first  water  was  neglected  as  a  mere  appurtenanoe 
to  land;   and  now  that  it  is  recognized  as  the 
primary  resource — that  on  which  life  depends,  so 
that  it  gives  value  to  all  the   rest — ^it  also    is 
passing  under  a  monopolistic  control  whereby  all 
citizenship  will    tend   to   merge    into   industri&l 
dependence  on  centralized  power.     The  situation 
is   one   of  the  gravest   ever  confronted  by   any 
people  in  the  world's  history,  graver  than  any 
ever  survived  l^  a  nation;  and  it  behooves  thoae 
possessing  the  advantage  of  scientific  training  and. 
knowledge  of  principles  to  give  it  earnest  consid- 
eration— and  to  aid  in  defining  the  interrelated, 
duties  of  the  individual,  the  family  and  the  sta^^e 
in  ways  tending  toward  the  perpetuity  of   oiur 
people. 

A  lengthy  discussion  of  this  paper  dosed  ^tlie 
meeting. 

John  R.  Swanton, 

Secretary 
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SOME    CHEMISTRY    OF   LIGHT  "^ 

From  the  dawn  of  history,  chemistry  has 
had  much  to  do  with  the  production  of 
artificial  light,  and  I  wish  now  to  recall  to 
your  minds  a  few  illustrations.  I  will  not 
burden  your  ears  with  a  long  story  on 
physics  or  mechanics  of  light,  but  intend 
treating  the  subject  of  artificial  light  so  as 
to  show  you  that  it  has  always  been  largely 
a  subject  for  chemical  investigation.  I 
want  to  impress  upon  your  minds  that  it  is 
still  a  most  green  and  fertile  field  for  the 
chemist.  I  have  tried  to  arrange  a  few 
familiar  experiments  to  illustrate  some  of 
the  facts  touched  upon,  and  it  should  be 
borne  in  mind  that  I  am  trying  to  interest 
an  audience  of  chemists  from  widely  dif- 
ferent fields,  rather  than  to  present  a  chron- 
ological record  of  recent  experimental  re- 
search. 

I  can  not  tell  just  when  chemistry  was 
first  scientifically  applied  to  a  study  of 
artificial  light.  Most  cardinal  discoveries 
are  made  by  accident  and  observation.  The 
first  artificial  light  was  not  made  by  design 
nor  was  the  first  improvement  the  result  of 
chemical  analysis.  It  is  supposed  that  the 
first  lamps  were  made  from  the  skulls  of 
animals,  in  which  oil  was  burned.  Herod- 
otus, describing  events  about  three  centu- 
ries before  Christ,  says  of  the  Egyptians: 

At  the  times  when  they  gather  together  at  the 
city  of  Sais  for  their  sacrificeB,  on  a  certain  night 
they  all  kindle  lamps  many  in  number  in  the  open 
air  round  about  the  houses:  now  the  lamps  are 
saucers  full  of  salt  and  oil  mixed  and  the  wick 

*  Presidential  address  delivered  at  the  Boston 
meeting  of  the  American  Ghemical  Society,  De- 
cember 29,  1909. 
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floats  of   itself  on  the   surface   and   this  burns 
during  the  whole  night. 

This  night  was  observed  all  over  Egypt 
by  the  general  lighting  of  lamps,  and  these 
lamps  were  probably  the  forerunners  of  the 
well-known  Greek  and  Roman  lamps  of 
clay  and  of  metal  which  are  so  common  in 
our  museums. 

The  candle  and  lamp  were  probably  in- 
vented very  much  earlier.  We  know  that 
both  lamps  and  candles  were  used  by  the 
priests  of  the  Jewish  temple  as  early  as 
900  B.C.  The  light  of  those  candles  and 
lamps  was  due,  as  you  know,  to  particles 
of  carbon  heated  in  a  burning  gas. 

It  is  not  fair  to  the  chemists  of  our  early 
candle-light  to  skip  the  fact  that  great 
chemical  advances  were  made  while  candles 
were  the  source  of  light,  and  so  I  touch  for 
a  moment  upon  one  of  the  early  applica- 
tions of  chemical  knowledge.  The  fats  and 
waxes' first  used  were  greasy  and  the  light 
was  smoky  and  dull.  They  were  capable 
of  improvement  and  so  the  following  chem- 
ical processes  were  developed  and  applied 
to  the  fats.  They  were  first  treated  with 
lime,  to  separate  the  glycerol  and  produce 
a  calcium  soap.  This  was  then  treated 
with  sulphuric  acid,  and  the  free  stearic 
and  palmitic  acids  separated.  These  acids 
were  then  made  into  candles  and  gave  a 
much  whiter  light  than  those  containing 
the  glycerol  ester  previously  used.  Similar 
applications  of  chemical  principles  are 
probably  known  to  you  all  in  the  refining 
of  petroleum.  The  crude  distillate  from 
the  rock  oil  is  agitated  with  sulphuric  acid 
and  then  washed  with  a  solution  of  sodium 
hydroxide.  This  fact  accounts,  in  consid- 
erable degree,  for  the  advance  of  a  number 
of  other  chemical  processes.  An  oil  re- 
finery usually  required  the  presence  of  a 
sulphuric-acid  plant  in  the  immediate 
vicinity,  and  this  often  became  a  source  of 
supply  for  other  new  chemical  industries. 


Very  great  advances  have  been  made  in 
the  use  of  fats  and  oils  for  lighting  pur- 
poses, but  there  is  so  much  of  greater  in- 
terest in  later  discoveries  that  we  will  not 
consider  many  of  them.  The  distillation 
of  gas  from  coal  or  wood  in  1739  was  a 
chemical  triumph,  and  a  visit  to  a  gas  plant 
still  forms  one  of  the  main  attractions  to 
the  young  chemist  in  an  elementary  course 
of  applied  chemistry.  The  first  municipal 
gas  plant  was  established  in  London,  just 
about  one  hundred  years  ago.  The  general 
plan,  so  apparently  simple  to  us  to-day,  was 
at  its  inception  judged  impracticable  by 
engineers.  In  spite  of  other  methods  of 
illumination,  the  improvements  in  the 
making,  purification  and  application  of 
illuminating  gas  have  caused  a  steady  in- 
crease in  its  use.  Oas  owes  its  illuminating 
power  to  the  fact  that  a  part  of  the  carbon 
in  it  is  heated  to  incandescence  during  the 
combustion  of  the  gsus.  It  must  contain, 
therefore,  such  carbon  compounds  as  yield 
a  fair  excess  of  carbon,  and  this  knowledge 
has  led  to  the  schemes  for  the  enrichment 
of  gas  and  for  the  use  of  non-luminous 
water-gas  as  a  base  for  illuminating  gas. 

Various  schemes  were  devised  in  the 
early  part  of  the  nineteenth  century  for 
using  gas  to  heat  to  incandescence,  rods  or 
surfaces  of  lime,  zirconia  and  platinum. 
This  was  not  at  first  very  successful,  owing 
to  imperfect  combustion  of  the  gas.  The 
discovery  of  the  Bunsen-bumer  principle 
was  made  a  little  later.  By  thus  giving  a 
much  higher  temperature  to  the  gas  flame 
and  insuring  complete  combustion,  new  im- 
petus was  given  to  this  branch,  and  the 
development  of  suitably  supported  oxide 
mantles  continued  for  half  a  century. 

Most  prominent  in  this  field  is  the  work 
of  Auer  von  Welsbach.  It  was  a  wonder- 
ful series  of  experiments  which  put  the 
group  of  rare  earth  oxides  into  practical 
use   and  started  a  line   of  investigation 
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which  is  still  going  on.  The  Welsbach 
mantle  practically  substitutes  for  the  car- 
bon of  the  simple  gas  flame  another  solid 
in  a  finely  divided  shape  capable  of  giving 
more  efficient  light.  This  allows  all  of  the 
carbon  of  the  gas  to  contribute  to  the  pro- 
duction of  a  hotter  flame.  But  more  inter- 
esting than  the  mechanical  success,  to  my 
mind,  is  the  unforeseen  or  scientifically 
imexpected  discovery  of  the  effect  of  chem- 
ical composition.  By  experiment  it  was 
discovered  that  the  intensity  and  color  of 
the  various  mixtures  of  difficultly  fusible 
oxides  at  incandescence  varied  over  a  wide 
range.  Thus  a  broad  field  for  unforeseen 
investigation  was  opened.  The  samples  of 
Welsbach  mantles  which  you  see  before  you 
were  kindly  loaned  to  me  by  Mr.  H.  S. 
Miner,  of  the  Welsbach  Company,  and 
beautifully  illustrate  the  application  of 
advanced  chemical  work  to  this  industry. 
The  color  and  intensity  of  the  light  vary 
in  an  unexplained  manner  with  slight  dif- 
ferences in  composition  of  the  mantle.  The 
following  are  the  composition  and  candle 
powers  of  the  mantles  shown : 

CAin>I£   FOWEB  OF  MANTLES^  BANOINO  FBOM 
FUBE  THOBIA  TO   10  FEB  CENT.  CEBIA 

Per  Cent.         Per  Cent.       Candle 
Na  Tborla  Cerla  Power 

367   100.00  0.00  7 

368   99.76  0.26  56 

369 99.50  0.60  77 

370 99.25  0.75  85 

371  99.00  1.00  88 

372  98.50  1.50  79 

373  98.00  2.00  75 

374 97.00  3.00  65 

375   95.00  5.00  44 

376   90.00  10.00  20 

69  La,  Zr,  Ce  Oxides,       30 

The  methods  of  making  present  mantles 
were  also  a  part  of  Dr.  Auer  's  contribution 
to  the  art.  Suitably  woven  fabrics  are 
dipped  into  solutions  of  the  rare  earth 
salts;  these  are  dried  and  the  organic  mat- 


ter burned  out,  leaving  a  structure  of  the 
metal  oxides. 

The  pure  thoria  gives  a  relatively  poor 
light.  The  addition  of  the  ceria,  up  to  a 
certain  amount,  increases  the  light.  This 
added  component  is  called  the  ** excitant," 
and  as  the  cause  for  this  beneficial  action 
of  the  excitant  is  not  known,  it  is  possible 
that  further  discoveries  along  this  line  will 
yet  be  made.  There  is  hardly  a  prettier 
field  for  chemical  speculation  than  is  dis- 
closed by  the  data  on  these  light  efficien- 
cies. For  some  unknown  reason,  the 
change  in  composition  by  as  little  as  one 
per  cent,  varies  the  luminosity  over  ten- 
fold, and  yet  more  than  one  per  cent,  of 
the  excitant  (ceria)  reduces  the  light. 
Besides  the  temptation  to  speculation,  such 
disclosures  of  nature  encourage  us  to  put 
greater  trust  in  the  value  of  new  experi- 
ments, even  when  accumulated  knowledge 
does  not  yield  a  blazed  trail  for  the  pioneer. 
By  giving  a  discovery  a  name  and  attach- 
ing to  it  a  mind-quieting  theory,  we  are 
apt  to  close  avenues  of  advance.  Calling 
this  small  amount  of  ceria  an  **  excitant" 
and  guessing  how  it  operates  is  directly 
harmful  unless  our  guess  suggests  trial  of 
other  substances. 

One  of  the  explanations  proposed  to 
cover  the  action  of  the  ceria  ought  to  be 
mentioned,  because  it  involves  catalysis. 
This  is  a  term  without  which  no  chemical 
lecture  is  complete.  Some  think  that  the 
special  mantle  mixture  causes  a  more  rapid 
and  localized  combustion,  and  therefore 
higher  temperature,  by  condensation  of  gas 
in  its  material.  Others  think  that  this  par- 
ticular mixture  permits  of  especially  easy 
and  rapid  oxidation  and  reduction  of  its 
metal  oxides  themselves  in  the  burning  gas 
mixture.  The  power  which  catalyzers  have 
of  existing  in  two  or  more  states  of  oxida- 
tion seems  to  apply  also  to  the  ceria  of  the 
Welsbach   mantle.     Whatever   the   truth 
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may  be,  it  has  been  shown  by  Swinton*  that 
when  similar  oxide  mantles  are  heated  to 
incandescence  by  cathode  rays  in  vacuo, 
the  presence  of  one  per  cent,  ceria  produces 
only  a  very  small  increase  in  the  luminosity 
of  thoria.  It  is  interesting  to  note  that  in 
the  gas  flame  pure  ceria  gives  about  the 
same  light  as  pure  thoria,  while  in  the 
cathode  rays  of  the  Crookes  tube,  with  con- 
ditions under  which  ceria  gives  almost  no 
light,  pure  thoria  gives  an  intense  white 
light.  These  facts,  which  are  still  unex- 
plained, illustrate  how  little  is  understood 
in  this  field. 

I  will  merely  refer  to  the  fact  that 
vapors  of  gasoline,  kerosene,  alcohol,  etc., 
are  also  now  used  in  conjunction  with  the 
Welsbach  mantles.  The  field  of  acetylene 
I  must  also  omit  with  a  mere  reference  to 
the  fact  that  the  manufacture  of  calcium 
carbide  was  a  chemical  discovery,  and  the 
action  of  water  upon  it,  producing  the  bril- 
liantly-burning acetylene  gas,  was  another. 

Turning  now  to  electrical  methods  of 
generating  light,  we  find  the  chemist  early 
at  work.  Sir  Humphry  Davy  and  others, 
at  the  dawn  of  the  nineteenth  century, 
showed  the  possibilities  which  since  that 
time  have  been  developed  into  our  various 
types  of  incandescent  and  arc  lamps.  We 
naturally  attach  Mr.  Edison's  name  to  the 
development  of  the  carbon  incandescent 
lamp,  because  it  was  through  his  inde- 
fatigable efforts  that  a  practicable  lamp 
and  illuminating  system  were  both  devel- 
oped. It  had  long  been  known  that  plat- 
inum, heated  by  the  current,  gave  a  fair 
light,  but  it  melted  too  easily.  A  truly 
enormous  amount  of  work  was  done  in  at- 
tempts to  raise  the  melting-point  of  the 
platinum,  and  the  effect  of  occluded  gases, 
of  annealing,  of  crystalline  condition,  etc., 
were  most  carefully  studied,  but  the  results 
were  unsatisfactory.     He  was  therefore  led 

'Proo.  Roy.  8oe.,  65,  115. 


to  the  element  carbon  as  the  next  most 
promising  conductor  of  high  melting-point. 
Edison's  persistent  and  finally  successful 
attempts  to  get  a  dense,  strong,  practical 
filament  of  pure  carbon  for  his  lamps  is 
one  of  the  most  encouraging  lessons  to  the 
chemist  of  to-day.  This  history  needs  to 
be  read  in  the  light  of  the  knowledge  of 
carbon  at  that  time  and  the  severe  require- 
ments of  a  commercially  useful  carbon 
filament.  It  illustrates  the  value  of  con- 
tinued effort  when  it  is  based  on  knowledge 
or  sound  reasoning.  The  search  was  not 
the  groping  in  the  dark  that  some  of  us 
have  imagined,  but  was  a  resourceful  search 
for  the  most  satisfactory,  among  a  multi- 
tude of  possible  materials.  From  our  point 
of  view,  all  subsequent  changes  in  choice  of 
material  for  incandescent  lamp  filaments 
have  been  dictated  by  the  knowledge  that 
high  melting-point  and  low  vapor  tension 
were  the  first  requirements.  If  you  will 
consult  the  curve  of  the  mdting-points  of 
all  the  elements,  as  plotted  against  their 
atomic  weights,  you  will  see  at  once  that 
the  desired  property  of  high  melting-point 
is  a  periodic  function  of  the  atomic  weight. 
And  it  is  this  fact,  which  was  independ- 
ently disclosed  as  a  general  law  by  Meyer 
and  Mendeljeff,  in  1869,  that  has  aided  in 
the  selection  of  all  the  new  materials  for 
this  use.  You  will  notice  that  the  peaks  of 
the  curves  are  occupied  by  such  elements 
as  carbon,  tantalum,  tungsten,  osmium, 
etc.,  which  are  all  lamp  materials. 

A  study  of  the  laws  of  radiation  also 
soon  played  a  part  in  incandescent  lamp 
work.  The  early  rough  and  black  filament 
of  bamboo  was  first  replaced  by  a  polished 
black  carbon  filament,  and  later  by  one 
which  had  a  bright,  silver-gray  coat  of 
graphite.  A  black  body  at  any  tempera- 
ture radiates  the  maximum  possible  energy 
in  all  wave-lengths.  Heated  to  incandes- 
cence, it  will  radiate  more  invisible  ancl 
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useless  infrorred  rays  than  awy  other 
opaque  material  at  the  same  temperature. 
A  polished  metal  is  therefore  a  more  effi- 
cient light  source  than  the  same  metal  with 
a  black,  or  even  rough  surface.  This  is 
derived  from  Kirchhoff's  law  of  radiation 
and  absorption,  which  was  early  estab- 
lished. 

It  may  seem  like  penetrating  too  far  into 
details  to  consider  for  a  moment  the 
changes  in  structure  and  surface  which  the 
carbon  filament  of  our  incandescent  lamps 
has  imdergone,  but  the  development  of  such 
an  apparently  closed  problem  is  instructive 
because  it  has  yielded  to  such  simple  meth- 
ods of  attack.  The  core,  or  body,  of  the 
carbon  filament  of  to-day  is  made  by  some 
one  of  the  processes  based  on  dissolving 
and  reprecipitating  cellulose,  which  are 
used  in  artificial  silk  manufacture.  The 
cellulose  solution  is  squirted  through  a  die 
into  a  liquid  which  hardens  it  into  dense 
fibers.  These  cellulose  fibers  are  then  car- 
bonized by  being  heated,  out  of  contact 
with  the  air,  at  as  high  a  temperature  as 
possible  with  gas  furnaces.  All  of  this  is 
also  merely  the  application  of  chemistry 
which  was  first  worked  out  in  some  of  the 
German  chemical  laboratories.  This  plain 
carbon  filament  (the  result  of  this  simple 
process),  which  might  have  been  satisfac- 
tory in  the  early  days,  would  be  nowadays 
useless  in  a  lamp,  as  its  practical  life  is 
only  about  100  hours  at  3  watts  per  candle. 
In  a  subsequent  process  of  manufacture  it 
is  therefore  covered  with  a  steel  gray  coat- 
ing of  graphite,  which  greatly  improves  the 
light  emitting  power.  This  coat  is  pro- 
duced by  heating  the  filament  in  an  atmos- 
phere of  benzene  or  similar  hydrocarbons. 
The  electric  current  which  heats  the  fila- 
ment is  of  such  an  intensity  that  the  decom- 
position of  the  hydrocarbon  produces  a 
smooth,  dense  deposit  of  graphite.  With 
this  graphite-coat  the  filament  now  bums 


about  500  hours.  But  the  simple  graphite 
coat  can  itself  be  improved.  It  is  improved 
by  being  subjected,  for  a  few  moments,  in 
the  electric  furnace,  to  a  temperature  of 
about  3,500°,  so  that  the  life  now  becomes 
about  1,500  hours  under  the  same  operating 
conditions  as  before.  The  product  of  this 
treatment  is  known  as  the  metallized  fila- 
ment, because  its  temperature  coefficient  of 
resistance  is  by  this  last  step  made  similar 
to  that  of  the  metals. 

A  case  is  shown  on  the  table  which  con- 
tains illustrations  of  the  carbon  incandes- 
cent lamp  manufacture  in  the  shape  of 
cellulose  solution,  squirted  cellulose  fiber, 
carbonized  fiber,  etc. 

Among  the  incandescent  lamps  which  are 
before  you  I  have  one  containing  a  plat- 
inum wire  filament.  You  will  see,  as  I 
turn  on  the  current,  that  the  intensity  of 
its  light  is  not  very  great,  even  when  the 
current  is  sufficient  to  melt  the  wire.  A 
much  greater  luminosity  is  produced  by  a 
plain  carbon  filament,  and  a  still  greater 
by  the  graphite-coated  and  metallized  car- 
bon, before  they  are  destroyed.  In  the  case 
of  carbon,  the  useful  life  of  the  lamp  de- 
pends much  more  on  the  vaporization  of 
the  material  than  on  its  melting-point,  and 
these  lamps,  as  shown,  will  operate  for  a 
short  time  at  very  much  greater  efficiencies 
or  higher  temperatures  than  is  possible 
when  a  practical  length  of  life  is  consid- 
ered. Thus,  besides  the  physical  effect  of 
surface  quality,  we  have  evidence  of  diflfer- 
ences  in  the  vapor  pressure  of  different 
kinds  of  carbon.  It  looks  as  though  car- 
bonized organic  matter  yielded  a  carbon 
of  much  greater  vapor  pressure  for  given 
temperature  than  graphite,  and  that  even 
graphite  and  metallized  graphite  are  of 
quite  distinctly  different  vapor  pressures 
at  high  temperatures.  It  may  be  interest- 
ing to  note  here  that  if  the  carbon  filament 
could  withstand  for  500  hours  the  maxi- 
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mtun  temperature  which  it  withstands  for 
a  few  moments,  as  shown  in  the  experi- 
ments, then  the  cost  of  operating  incandes- 
cent lamps  could  be  reduced  to  nearly  a 
fifth  of  the  present  cost. 

It  was  discovered  by  Auer  von  Welsbach 
that  the  metal  osmium  could  be  made  into 
a  filament,  though  it  could  not  be  drawn  as 
a  wire.  The  osmium  lamp  was  the  first  of 
the  recent  trio  of  metallic  filament  incan- 
descent lamps.  The  tantalum  lamp,  in 
which  another  high  melting-point  metal 
replaces  the  superior  but  more  expensive 
osmium,  has  been  in  use  six  or  eight  years. 
This  surpasses  the  carbon  in  its  action,  and 
on  running  up  to  its  melting-point  it  shows 
still  brighter  light  than  carbon.  More 
recently  the  tungsten  filament  lamp  has 
started  to  displace  both  lamps.  At  present 
this  is  the  element  which  withstands  the 
highest  temperature  without  melting  or 
vaporizing,  and  on  being  forced  to  its  high- 
est eflfliciency  in  a  lamp  you  see  that  it 
reaches  higher  luminosity  and  that  there  is 
a  similarity  to  carbon  and  tantalum  in 
that  an  enormously  greater  efficiency  may 
be  produced  for  a  very  short  time  than  can 
be  utilized  for  a  suitable  length  of  life. 
The  inherent  changes  at  these  tempera- 
tures, distillation  or  whatever  they  are, 
quickly  destroy  the  lamp.  The  lamp  will 
bum  an  appreciable  time  at  an  efficiency 
fifteen  times  as  great  as  that  of  the  common 
operating  carbon  incandescent  lamp  (at  3 
watts  per  candle).  In  other  words,  light 
may  be  produced  for  a  short  time  at  an 
energy-cost  one  fifteenth  of  common  prac- 
tise, so  that  there  is  still  a  great  field  for 
further  investigation  directed  towards 
merely  making  stationary  those  changing 
conditions  which  exist  in  the  burning  lamp. 

While  it  is  generally  true  that  the  light 
given  by  a  heated  body  increases  very  rap- 
idly with  rise  of  temperature  above  600**, 
the  regularity  of  the  phenomenon  is  com- 


monly over-estimated.     A  certain  simple 
law  covering  the  relation  between  the  tem- 
perature and  the  light  emitted,  has  been 
found  to  apply  to  what  we  have  called  a 
black  body.      This  so-called  Stefan-Boltz- 
mann  law  states  that  'Hhe  total  intensity 
of  emission  of  a  black  body  is  proportional 
to  the  fourth  power  of  the  absolute  tem- 
perature."    There  are,  however,  very  few 
real  black  bodies  in  the  sense  of  the  law. 
The  total  emission  from  a  hole  in  the  wall 
of  a  heated  sphere  has  been  shown  experi- 
mentally to  follow  the  law  rigidly,  but  most 
actual  forms  and  sources  of  illumination 
do  not.     Most  practical  sources  of  artificial 
light  are  more  efficient  light  producers  than 
the  simple  law  requires.     This  may  be  said 
to  be  due  to  the  fact  that  these  substances 
have  characteristic  powers  of  emitting  rela- 
tively more  useful  energy  as  light  than 
energy    of   longer   wave-length    (or   heat 
rays).     Most  substances  show  a  power  of 
selective  emission  and  we  might  say  that 
an  untried  substance,  heated  to  a  tempera- 
ture where  it  should  be  luminous,  could 
exhibit  almost  any  conceivable  light  effect. 
It  is  still  less  possible  to  predetermine  the 
proportionality  between  luminous  and  non- 
luminous  emission.     A  simple  illustration 
will  serve  to  make  this  clear:  if  a  piece  of 
glass  be  heated  to  600^,  it  does  not  emit 
light.     If  some  powder  such  as  zirconia  or 
thoria  be  sprinkled  upon  it,  light  is  emitted 
and  the  proportion  of  light  at  the  same 
temperature  will  depend  upon  the  composi- 
tion of  the  powder.     Goblentz  has  shown, 
both  for  the  Auer  mantle  and   for   the 
Nemst  glower,  that  the  emission  spectra  are 
really  series  emission  bands  in  that  portion 
of  the  energy  curve  which  represents  the 
larger  part  of  the  emitted  energy.     This  is 
in  the  invisible  infra-red  part,  and  so  the 
laws  which  govern  the  emission  at  a  ^ven 
temperature    depend    upon    the    chemical 
composition  of  the  radiant  source.      Sili- 
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cates,  oxides,  etc.,  show  characteristic  emis- 
non  bands. 

One  of  the  most  attractive  fields  of  arti- 
ficial light  production  has  long  been  that  of 
huninons  gases  or  vapors.  It  has  seemed 
as  though  this  ought  to  be  a  most  satisfac- 
tory method.  The  so-called  Qeissler  tubes 
in  which  light  is  produced  by  the  electrical 
discharge  through  gases  at  low  pressure  are 
familiar  to  all.  The  distribution  of  the 
energy  emitted  from  gases  is  still  further 
removed  than  that  of  solids  from  the  laws 
of  a  black  body,  and  a  large  proportion  of 
the  total  electrical  energy  supplied  to  a 
rarefied  gas  may  be  emitted  as  lines  and 
bands  which  are  within  the  range  of  the 
visible  spectrum.  These  lines,  under  defi- 
nite conditions  of  pressure,  etc.,  are  charac- 
teristic of  the  difl^erent  elements  and  com- 
pounds. The  best  known  attempts  to  util- 
ize this  principle  are  the  Moore  system  of 
lighting,  in  which  long  tubes  of  luminous 
gas  are  employed,  and  the  mercury  lamps, 
which,  while  more  flexible  on  account  of 
size,  are  still  objectionable  because  of  the 
eolor  of  the  light.  A  simple  form  of  mer- 
cury arc  is  shown. 

It  is  rather  interesting  that  the  efiScien- 
cies  of  all  of  these  various  sources  of  elec- 
tric light  are  not  nearly  so  widely  different 
as  one  would  expect  from  a  consideration 
of  the  widely  divergent  methods  of  light 
production  employed. 

From  the  light  of  a  vapor  or  gas  to  that 
of  an  open  arc  is  not  a  wide  step,  but  the 
conditions  in  the  arc  are  apparently  quite 
eomplex  and  there  is  a  great  deal  of  room 
for  interesting  speculation  in  the  phenom- 
ena of  an  arc.  Briefly,  there  are  two  kinds 
of  arcs  to  be  considered  in  lighting.  One 
has  been  in  use  for  a  century,  the  other  for 
a  few  years  only.  The  first  is  the  successor 
to  Sir  Humphry  Davy's  historical  arc 
between  charcoal  points.  In  this  kind  of 
arc  the  current  path  itself  is  hardly  lumin- 


ous and  the  light  of  the  lamp  is  that  given 
by  the  heated  electrodes.  In  case  of  direct 
current  it  is  the  anode,  or  positive  elec- 
trode, which  gets  the  hotter  and  gives  far 
the  greater  part  of  the  light.  In  the  car- 
bon arc  shown,  it  will  readily  be  seen  that 
the  light  is  emitted  by  the  heated  solid  car- 
bon of  one  electrode.  This  gives  a  steady 
source  of  light,  but  is  not  so  efficient  as  an 
arc  in  which  material  in  the  arc  stream 
itself  is  the  source  of  light  The  arc  may  be 
made  to  play  upon  rare  earth  oxides,  and 
these,  being  heated  to  incandescence,  in- 
crease the  luminosity,  but  this  has  not 
proved  useful.  The  more  conmion  way  is 
to  introduce  into  the  carbon  electrode  cer- 
tain salts  which  volatilize  into  the  arc  and 
give  a  luminous  effect.  Here  cerium  flu- 
oride, calcium  fluoride,  etc.,  are  used,  and 
the  color  of  the  arc,  just  as  in  the  case  of 
gas  mantles,  may  be  varied  by  varying  the 
composition  of  the  electrodes.  This  is  seen 
in  the  arc  from'  the  carbon  electrodes  con- 
taining such  salts. 

I  have  arranged  several  different  kinds 
of  arcs,  and  before  each  is  a  magnifying 
lens,  to  throw  the  image  of  the  arc  upon  a 
screen.  This  permits  our  seeing  the  phe- 
nomena of  the  arcs  and'  observing  the  char- 
acteristics of  each.  The  very  essential  dif- 
ferences between  the  plain  carbon  arc  and 
the  luminous  or  flaming  arc  is  readily 
noticed.  In  the  latter  case  the  greater 
part  of  the  light  is  due  to  the  incandescent 
metallic  vapors  in  the  space  between  the 
electrode&  Substitution  of  one  chemical 
for  another  in  such  flaming  arc  electrodes 
has  covered  quite  a  wide  range  of  chemical 
investigation.  Salts  are  chosen  which  give 
the  greatest  luminosity  without  causing  the 
formation  of  too  much  ash  or  slag.  Some 
compounds  of  calcium,  for  example,  are 
practicable,  while  others  are  not,  though  all 
of  these  would,  under  suitable  conditions, 
yield  the  calcium  spectrum. 
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If  such  salts  as  calcium  fluoride  were 
conductors  at  ordinary  temperature,  useful 
electrodes  for  flame  arcs  would  probably  be 
made  from  them.  Such  conducting  ma- 
terials as  iron  oxide,  carbides^  etc.,  have 
been  used  for  flame  arc  electrodes,  and  a 
great  many  of  the  so-called  magnetite  arcs 
are  now  in  use.  The  electrodes  in  this  case 
are  largely  magnetic  oxide  of  iron,  with 
such  other  ingredients  as  titanium  and 
chromium  oxides,  to  increase  the  intensity 
of  light,  to  raise  the  melting-point  of  the 
mixture,  etc. 

As  will  be  seen  from  observing  this  arc, 
the  light  is  very  white  and  intense  and  is 
generated  by  the  heated  vapors  of  the  arc 
proper.  A  great  many  modifications  of 
this  arc  principle  are  possibte.  Titanium 
carbide  and  similar  substances  give  charac- 
teristic arcs,  and  some  of  them  are  very 
intense  and  eflScient.  For  purposes  of  com- 
parison, I  have  added  to  this  illustrating 
experiment  an  arc  of  titanium  carbide  and 
one  of  copper. 

THE  NEBNST  LAMP 

A  distinct  species  of  electric  incandescent 
lamp  is  that  invented  about  ten  years  ago 
by  the  well-known  physical  chemist.  Pro- 
fessor Nemst.  This  employs  for  filaments 
a  class  of  bodies  which  are  not  electrical 
conductors  at  all  at  ordinary  temperatures, 
and  which,  at  their  burning  temperatures, 
do  not  conduct  the  current  as  metals  and 
carbon,  but  as  a  solution  does.  This  kind 
of  conductivity,  the  electrolytic,  involves 
electrochemical  decomposition  at  the  elec- 
trodes, and  in  the  case  of  the  Nemst  fila- 
ments these  otherwise  destructive  reactions 
are  rendered  harmless  by  the  continual 
oxidizing  action  of  the  air.  For  this  reason 
this  type  of  lamp  will  not  bum  in  vacuo. 
For  its  most  perfect  utility  the  principle  of 
the  Nernst  lamp  seems  to  require  a  mixture 
of  oxides,  because  a  single  one  is  not  so 


good  a  conductor  nor  so  luminous.  It  uses 
oxides  because  these  are  the  most  stable 
compounds  known,  and  it  uses  the  rare 
earth  oxides  because  they  have  higher  melt- 
ing-point than  other  oxides.  As  the  effi- 
ciency very  rapidly  rises  with  temperature, 
there  is  a  great  advantage  in  using  the  most 
infusible  base  possible.  For  that  reason, 
zirconia,  thoria,  etc.,  are  usually  employed. 

In  this  lamp  a  rod  or  filament  of  an  oxide 
mixture,  much  like  those  used  in  Welsbach 
mantles,  is  heated  by  the  current  externally 
applied  until  it  reaches  a  temperature  at 
which  it  becomes  a  good  conductor  itsell 
Here  again  the  peculiar  laws  of  light  radia- 
tion are  illustrated,  the  light  emitted  at  a 
given  temperature  being  determined  by  the 
nature  of  the  substance.     Just  as  the  pure 
thoria  gives  a  poor  light  compared  to  the 
mixture  with  one  per  cent,  ceria,  so  a  pure 
zirconia  rod,  heated  by  the  current,  gives 
much  less  light  than  a  rod  containing  a 
little  thoria,  ceria  or  similar  oxide.    Work 
done  by  Coblentz  on  the  energy-emission  of 
such  rods  shows  the  emission  spectra,  at 
least  in  the  infra-red,  to  vary  with  the 
nature  of  the  substance.     In  general,  the 
spectra  are  not  continuous  like  the  spectra 
of  metals  and  black  bodies,  but  seem  to 
occupy  an  intermediate  position  between 
these  and  luminous  gases,  which  we  know 
have  usually  distinct  line  spectra. 

This  recalls  the  subject  of  selective  emis- 
sion.    Coblentz  has  shown  selective  emis- 
sion in  the  long  wave-lengths  for  a  Nemst 
glower.     This  is  shown  in  comparison  with 
the  emission  of  a  black  body,  in   curve 
No.  1.     The  two  sources,  when  compared 
at  the  temperatures  where  they  exhibit  the 
same  wave-length  for  maximum  emission, 
differ  very  considerably  in  emission  in  the 
infra-red,  the  black  body  giving  more  en- 
ergy at  the  blue  end  and  less  at  the  red 
end  of  the  spectrum. 

This  is  still  more  noticeable  in  the  curves 
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tor  aach  snbstanees  aa  porcelain,  m&gnesia 
and  glass,  as  shown  by  Coblentz's  curves 
(Fig.  2). 

The  cnrres  of  wave-length  and  radiant 
energy  which  are  shown  are,  with  slight 


lengths.  It  is  the  peculiarity  of  the  black 
body  to  radiate  more  energy  of  any  given 
wave-length  than  does  any  oUier  body  at 
the  same  temperature.  Therefore,  in  case 
of  all  substances  acting  as  thermal  radi> 
ators,  the  black  body  will  always  give  the 
greatest  brilliancy.  Since  this  body  at  the 
same  time  radiates  a  maximum  in  dl  wave- 
lengths,  it  will  be  surpassed  in  light  effi- 


modificationa,  taken  from  work  of  Ijammer 
sod  Pringsbeim  and  of  Dr.  Coblentz.     The 


curve  for  the  ideal,  or  black  body  radiator, 
gives  a  picture  of  the  total  energy  and 
its  distribatioa  over  the  different  wave- 


ciency  by  any  substance  which  is  a  rela- 
tively poor  radiator  in  the  invisible  or  non- 
luminous  part  of  the  spectrum. 

In  the  energy  curves  shown  it  is  to  be 
noticed  that  the  visible  part  of  the  energy 
is  practically  only  that  between  0.4  and  0.8 
thousandths  of  a  millimeter.  Consider  the 
black  lines  in  Fig.  3  for  a  moment.  These 
show  the  emission  of  a  black  body  at  centi- 
grade temperatures  noted  on  the  curves. 
Evidently  the  enei^  emitted  rises  very 
rapidly  with  the  temperature;  i.  e.,  as  the 
fourth  power  of  the  absolute  temperature. 
It  will  be  noted  also  that  the  point  of  maxi- 
mum energy  or  wave-length  corresponding 
to  maxunum  energy   shifts  gradually  to- 


170 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  788 


wards  the  left,  or  towards  the  visible  wave- 
lengths. 

It  is  this  rapid  shifting  of  the  position 
of  maximum  energy  which  makes  the  search 
for  substances  which  can  withstand  even 
only  slightly  higher  temperatures  of  such 
great  interest. 

The  curves  for  the  black  body  and  for 
platinum  (dotted  lines)  are  not  greatly 
different  in  general  appearance,  but  the 
total  amount  of  energy  emitted  at  a  given 
temperature  from  the  black  body  is  shown 
to  be  more  than  for  the  platinum,  and  it 
can  be  seen  that  at  about  the  same  tem- 
perature the  platinum  is  the  more  econom- 
ical light  source.  Professor  Lummer  has 
said  that  at  red  heat,  bright  platinum  does 
not  radiate  one  tenth  the  total  energy 
which  the  ideal  black  body  radiates  at  the 
same  temperature,  and  at  the  highest  tem- 
perature still  less  than  one  half.  The 
deviation  of  platinum  from  the  black  body 
law  is  a  step  in  the  direction  of  getting 
improved  light-efficiency  without  corre- 
sponding increase  of  temperature.  This 
method  is  practically  without  limit  in  its 
extension,  for  there  seems  to  be  no  limit  to 
the  forms  of  energy  curves  which  different 
substances  may  possess.  The  curves  are 
apparently  determined  not  only  by  phys- 
ical state,  but  also  by  chemical  composition 
of  the  emitting  substance. 

You  see  before  you  a  vacuum  incandes- 
cent lamp  which  contains  a  ribbon  of  plati- 
num in  the  shape  of  a  loop.  While  the  sec- 
tion of  the  platinum  is  the  same  through- 
out, one  half  of  the  loop  is  blackened  by 
depositing  a  little  platinum  black  upon  it. 
This  greatly  affects  the  light  efficiency  as 
shown.  The  blackened  portion,  being  more 
nearly  a  black  body,  radiates  at  each  tem- 
perature relatively  more  energy  of  long 
wave-length  (i.  e.,  heat)  than  the  bright 
portion.  So  for  about  equal  total  energy 
radiated  the  ribbon  radiates  less  as  light 
from  the  blackened  surface. 


In  the  production  of  artificial  light,  the 
tendency  will  always  be  in  the  direction 
of  increasing  the  practical  efficiency,  i.  e., 
reducing  the  cost  of  light.  We  have  seen 
that  there  is  still  much  room  for  this.  In 
the  case  of  the  kerosene  oil  lamp  we  know 
that  much  less  than  one  per  cent,  of  the 
energy  of  combustion  of  the  oil  is  radiated 
as  light  from  the  flame.  In  the  case  of  the 
most  efficient  source— the  electric  incandes- 
cent lamp  at  highest  efficiency— we  are  still 
far  from  ideal  efficiency.  A  still  higher 
temperature  would  yield  a  yet  higher  eflS- 
ciency.  We  do  not  know  exactly  how  much 
light  might  possibly  be  yielded  for  a  given 
consumption  of  energy,  but  one  experi- 
menter concludes  that,  it  is  about  ten 
candles  per  watt.  If  this  is  true,  even  the 
most  efficient  light  you  have  seen  this  eve- 
ning is  less  than  half  as  efficient  as  it  might 
be.  Fortunately,  it  is  not  now  clear  just 
how  the  chemist  is  to  realize  aU  the  ad- 
vances which  he  will  make  in  more  efficient 
lights. 

No  consideration  of  this  part  of  the  sub- 
ject is  complete  without  a  brief  reference 
to  the  efficiency  of  the  fire-fly.  The  source 
of  his  illumination  is  evidently  chemical* 
This  much  is  known  about  the  process: 

The  light-giving  reaction  is  made  to 
cease  by  the  removal  of  the  air,  and  to  in- 
crease in  intensity  by  presence  of  pure 
oxygen.  It  is  extinguished  in  irrespirable 
gases,  but  persists  in  air  some  time  after 
the  death  of  the  insect.  Its  production  is 
accompanied  by  the  formation  of  carbon 
dioxide.  These  all  indicate  a  chemical 
combustion  process.  Professor  Langley 
has  shown  that  such  a  flame  as  the  candle 
produces  several  hundred  times  as  much, 
useless  heat  as  the  total  radiation  of  the 
fire-fly  for  equal  luminosity.  In  other 
words,  the  fire-fly  is  the  most  efficient  li^h.t 
source  known.  This  is  illustrated  by  the 
energy   distribution   curves   from  several 
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light  sources  taken  from  Professor  Lang- 
ky's  work  (Pig.  4).  The  difficulties  at- 
tendant upon  the  accurate  determination 
of  the  curve  for  the  fire-fly  are  so  great 
that  we  ought  not  to  expect  very  great  ac- 
curacy in  this  case.  These  curves,  which 
in  each  case  refer  to  the  energy  after  pass- 


Fig.  4 

ing  through  glass,  which  cuts  oflf  energy  of 
long  wave-lengths,  represent  the  same 
quantities  of  radiant  energy.  While  the 
sun  is  much  more  efficient  than  the  gas 
flame  or  carbon  arc,  it  still  presents  far 
the  largest  part  of  its  energy  in  the  invis- 
ible long  wave-lengths  (above  0.8),  while 
the  fire-fly  seems  to  have  its  radiant  energy 
confined  to  a  narrow  part  of  the  visible 
spectrum. 

W.  R.  Whttney 
General  Electeio  Company, 
schenectadt,  n.  t. 


JUC/AL  BIFFERElfCES  IN  MENTAL  TRAITS"^ 

One  of  the  most  agreeable  and  satisfying 
experiences  afiEorded  by  intellectual  pur- 
suits comes  from  the  discovery  of  a  clean- 
cut  distinction  between  things  which  are 
superficially  much  alike.  The  esthetic 
value  of  such  distinctions  may  even  out- 
weigh their  intellectual  value  and  lead  to 

'Address  of  the  Tice-preddent  and  chairman  of 
Secfcioii  H — ^Anthropology  and  Psychology — of  the 
American  Aseociation  for  the  Advancement  of 
Science,  Boffton,  1909. 


sharp  lines  and  antitheses  where  the  only 
difference  that  exists  is  one  of  degree. 
A  favorite  opportunity  for  this  form  of 
intellectual  exercise  and  indulgence  is  af- 
forded by  the  observation  of  groups  of 
men.  The  type  of  man  composing  each 
group— that  is  what  we  should  like  to  find; 
and  we  hear  much  of  the  ''typical"  scien- 
tist, the  typical  business  man,  the  typical 
Englishman  or  Frenchman,  the  typical 
southerner,  the  typical  Bostonian.  The 
type  of  any  group  stands  as  a  sort  of  ideal 
within  the  group,  and,  more  or  less  cari- 
catured, as  the  butt  of  the  wit  of  other 
groups.  There  is  one  peculiar  fact  about 
these  types:  you  may  have  to  search  long 
for  an  individual  who  can  be  taken  as  a 
fair  example.  And  when  you  have  at  last 
found  the  typical  individual,  you  may  be 
led  to  ask  by  what  right  he  stands  as  the 
type  of  the  group,  if  he  is  a  rarity  amidst  it. 
If  we  would  scientifically  determine  the 
facts  regarding  a  group  of  men,  we  should, 
no  doubt,  proceed  to  examine  all  the  indi- 
viduals in  the  group,  or  at  least  a  fair  and 
honest  representation  of  them.  The  first 
fact  that  meets  us  when  we  proceed  in  this 
way  is  that  the  individuals  differ  from  each 
other,  so  that  no  one  can  really  be  selected 
as  representing  the  whole  number.  We  do 
find,  indeed,  when  we  measure  the  stature 
or  any  other  bodily  fact,  or  when  we  test 
any  native  mental  capacity,  that  the  mem- 
bers of  a  natural  group  are  disposed  about 
an  average,  many  of  them  lying  near  the 
average,  and  few  lying  far  above  or  far 
below  it;  and  we  thus  have  the  average  as 
a  scientific  fact  regarding  the  group.  But 
the  average  does  not  generally  coincide 
with  the  type,  as  previously  conceived,  nor 
do  the  averages  of  different  groups  differ 
so  much  as  the  so-called  types  differ. 
Moreover,  the  average  is  itself  very  inade- 
quate, since  it  does  not  indicate  the  amount 
of  variation  that  exists  within  the  group— 
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and  this  is  one  of  the  most  important  facts 
to  be  borne  in  mind  in  understanding  any 
collection  of  individuals.  It  is  specially 
important  in  comparing  diflEerent  groups  of 
men,  since  the  range  of  variation  within 
either  group  is  usually  much  greater  than 
the  difference  between  the  averages  of  the 
groups.  The  groups  overlap  to  such  an 
extent  that  the  majority  of  the  individuals 
composing  either  group  might  perfectly 
well  belong  to  the  other. 

No  doubt  statements  like  this  will  be 
readily  accepted  as  far  as  concerns  the  dif- 
ferent nations  belonging  to  the  same  race. 
One  could  not  seriously  doubt  that  the 
nations  of  Europe,  though  they  might  dif- 
fer slightly  on  the  average,  would  so  much 
overlap  one  another  that,  except  for  lan- 
guage and  superficial  mannerisms,  the 
great  majority  of  the  members  of  one 
nation  might  be  exchanged  with  a  majority 
from  another  nation  without  altering  the 
characteristics  of  either.  But  when  we 
extend  our  view  to  all  the  peoples  of  the 
earth,  the  case  would  at  first  appear  quite 
changed.  Certainly  whites  and  negroes  do 
not  overlap,  to  any  extent,  in  color  of  skin, 
nor  negroes  and  Chinamen  in  kinkiness  of 
hair,  nor  Indians  and  Pygmies  in  stature. 
Such  specialization  of  traits  is,  however, 
the  exception.  Whites  and  negroes,  though 
differing  markedly  in  complexion  and  hair, 
overlap  very  extensively  in  almost  every 
other  trait,  as,  for  example,  in  stature. 
Even  in  brain  weight,  which  would  seem  a 
trait  of  great  importance  in  relation  to  in- 
telligence and  civilization^  the  overlapping 
is  much  more  impressive  than  the  differ- 
ence; since  while  the  brain  of  negroes 
averages  perhaps  two  ounces  lighter  than 
the  brain  of  Europeans,  the  range  of  varia- 
tion within  either  race  amounts  to  25 
ounces. 

Our  inveterate  love  for  types  and  sharp 
distinctions  is  apt  to  stay  with  us  even  after 


we  have  become  scientific,  and  vitiate  our 
use  of  statistics  to  such  an  extent  that  the 
average  becomes  a  stumbling-block  rather 
than  an  aid  to  knowledge.     We  desire,  for 
example,  to  compare  the  brain  weights  of 
whites  and   of  negroes.    .We   weigh   the 
brains  of  a  suJBScient  number  of  each  race 
—or  let  us  at  least  assume  the  number  to 
be  sufficient.     When  our  measurements  are 
all  obtained  and  spread  before  us,  they 
convey  to  the  unaided  eye  no  clear  idea  of 
a  racial  difference,  so  much  do  they  over- 
lap.    If  they  should  become  jumbled  to- 
gether, we  should  never  be  able  to  separate 
the  negroes  from  the  whites  by  aid  of  brain 
weight.     But  now  we  cast  up  the  average 
of  each  group,  and  find  them  to  differ;  and 
though  the  difference  is  small,  we  straight- 
way seize  on  it  as  the  important  result,  and 
announce  that  the  negro  has  a  smaller  brain 
than  the  white.     We  go  a  step  further,  and 
class  the  white  as  a  large-brained  race,  the 
negro  as  a  small-brained.     Such  transform- 
ing of  differences  of  degree  into  differences 
of  kind,  and  making  antitheses  between 
overlapping  groups,  partakes  not  a  little  of 
the  ludicrous. 

We  seem  to  be  confronted  by  a  dilemma ; 
for  the  group  as  a  whole  is  too  unwieldy 
to  grasp,  while  the  average,  though  con- 
venient, is  treacherous.     What  we  should 
like  is  some  picture  or  measure  of  the  dis^ 
tribution  of  a  given  trait  throughout  the 
members  of  a  group ;  and,  f ortunately,  such 
measures  and  pictures  can  be  had.      Con- 
venient and  compact  measures  of  variabil- 
ity are  afforded  by  the  science  of  statistics, 
and  are  of  no  less  importance  than  the 
average.     But  still  better,  because  closer 
to  the  actual  facts,  are  graphic  or  tabular 
pictures  of  the  distribution  of  the  trait, 
showing  the  frequency  with  which  it  occurs 
in  each  degree.     The  distribution  of  a  trait 
is  for  some  purposes  more  important  than 
the  average.     Let  us  suppose,  for  instance. 
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that  two  groups  were  the  same  in  their 
average  mental  ability,  but  that  one  group 
showed  little  variation,  all  of  its  members 
being  much  alike  and  of  nearly  the  average 
intelligence,  while  the  other  group  showed 
great  variability,  ranging  between  the  ex- 
tremes of  idiocy  and  genius.  It  is  evident 
that  the  two  groups,  though  equal  on  the 
average,  would  be  very  unequal  in  dealing 
with  a  situation  which  demanded  great 
mental  ability.  One  master  mind  could 
supply  ideas  for  the  guidance  of  the  group, 
and  his  value  would  far  outweigh  the  load 
of  simpletons  which  the  group  must  carry. 

If  groups  of  men  differ  in  average  intel- 
ligence, this  difference  would  have  an  influ- 
ence on  their  effectiveness  in  mental  work, 
and  so,  no  doubt,  on  their  advance  in  civili- 
zation. If  groups  differ  in  variability,  this 
would  probably  have  a  still  greater  influ- 
ence. There  is  one  respect  in  which  groups 
certainly  do  differ.  They  differ  in  size, 
and  size  is  an  important  consideration,  even 
from  a  purely  biological  point  of  view. 
The  more  numerous  the  individuals  born 
into  a  group,  the  greater  the  absolute  num- 
ber of  gifted  individuals  to  be  expected; 
and  in  some  respects  it  is  the  absolute 
rather  than  the  relative  number  of  able 
men  that  counts.  Besides  this,  the  larger 
the  group,  the  greater  the  chance  of  its  pro- 
ducing a  truly  effective  genius,  just  as,  in 
the  experiments  of  Burbank  and  other 
breeders,  a  vast  number  of  plants  are 
grown,  in  order  to  increase  the  chance  of 
sports  occurring. 

One  further  consideration  of  this  partly 
biological,  partly  statistical,  nature  should 
be  brought  forward  before  passing  from 
preliminary  remarks  to  the  consideration 
of  actual  data.  When  the  individuals 
eomposing  a  group  are  measured  or  tested 
in  several  traits,  it  is  found  that  those  who 
rank  high  in  one  trait  do  not  always  rank 
hig^  in  others.     On  the  whole,  there  is 


more  correspondence  than  opposition;  an 
individual  who  ranks  weU  in  one  trait  is 
rather  apt  to  rank  well  in  others.  The  cor- 
relation, as  we  say,  is  positive,  but  it  is  far 
from  perfect.  The  individuals  most  gifted 
with  ability  in  war  are  not  altogether  the 
same  individuals  who  are  ablest  in  govern- 
ment, or  in  art  or  literature,  or  in  mechan- 
ical invention.  This  fact  is  not  only  of 
importance  in  reaching  a  just  conception  of 
a  group,  but  it  should  be  considered  in  com- 
paring different  groups.  The  circum- 
stances surrounding  a  group  call  for  cer- 
tain special  abilities,  and  bring  to  the  fore 
the  individuals  possessing  these  abilities, 
leaving  in  comparative  obscurity  those 
gifted  in  other  directions.  Judging  the 
group  largely  by  its  prominent  individuaLs, 
we  get  the  impression  that  the  group  is 
gifted  in  certain  lines,  and  deficient  in 
others.  A  nation  whose  circumstances  call 
for  industrial  expansion  and  the  exploita- 
tion of  natural  resources  gives  prominence 
to  those  of  its  members  who  are  successful 
in  these  pursuits,  and  leaves  in  obscurity 
many  who  have  native  capacity  for  military 
leadership.  Should  war  come  to  such  a 
community,  time  and  bitter  experience  are 
often  necessary  before  the  leadership  can 
be  transferred  from  the  previously  eminent 
men  to  those  obscure  and  often  despised 
individuals  who  are  capable  of  doing  best 
service  in  the  new  direction.  This  lack  of 
perfect  correlation  between  various  abilities 
makes  it  difficult  to  judge  of  the  capacity 
of  a  group  of  men  by  casual  observation; 
and  we  must  accordingly  discount  largely 
the  appearance  of  specialization  of  mental 
traits  in  different  peoples. 

All  in  all,  the  discovery  of  true  inherent 
differences  between  races  and  peoples  is  an 
intricate  task,  and  if  we  now  turn  to  the 
psychologist  to  conduct  an  examination  of 
different  groups,  and  to  inform  us  regard- 
ing their  mental  differences,  we  must  not 
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allow  him  to  present  a  hasty  conclusion. 
His  tests  must  be  varied  and  thorough  be- 
fore we  can  accept  his  results  as  a  serious 
contribution  to  this  difficult  subject.  The 
psychologist  may  as  well  admit  at  once  that 
he  has  little  to  offer;  for,  though  the  *' psy- 
chology of  peoples"  has  become  a  familiar 
phrase,  and  though  books  have  been  written 
on  the  subject,  actual  experimental  work 
has  so  far  been  very  limited  in  quantity. 

One  thing  the  psychologist  can  assert 
with  no  fear  of  error.  Starting  from  the 
various  mental  processes  which  are  recog- 
nized in  his  text-books^  he  can  assert  that 
each  of  these  processes  is  within  the  capar 
bilities  of  every  group  of  mankind.  All 
have  the  same  senses,  the  same  instincts  and 
emotions.  All  can  remember  the  past,  and 
imagine  objects  not  present  to  sense.  All 
discriminate,  compare,  reason  and  invent. 
In  all,  one  impulse  can  inhibit  another,  and 
a  distant  end  can  be  pursued  to  the  neglect 
of  present  incitations.  Statements  to  the 
contrary,  denying  to  the  savage  powers  of 
reasoning,  or  abstraction,  or  inhibition,  or 
foresight,  can  be  dismissed  at  once.  If  the 
savage  differs  in  these  respects  from  the 
civilized  man,  the  difference  is  one  of  de- 
gree, and  consistent  with  considerable  over- 
lapping of  savage  and  civilized  individuals. 
The  difference  of  degree  calls  for  quanti- 
tative tests.  But  besides  the  traditional 
classification  of  mental  powers,  there  is  an- 
other of  perhaps  greater  importance  in 
studying  differences  between  men.  One 
individual  differs  from  another  not  so 
much  in  power  of  memory,  or  of  reasoning, 
or  of  attention,  or  of  will,  as  in  the  sort  of 
material  to  which  he  successfully  applies 
these  processes.  One  gives  his  attention 
readily  to  mathematics;  he  remembers 
mathematics  easily;  he  reasons  well  on 
mathematical  subjects;  his  will  is  strong 
in  excluding  distracting  impulses  when  he 
is  in  pursuit  of  a  mathematical  goal.     He 


may  show  none  of  these  powers,  in  a  high 
degree,  in  relation  to  music,  or  business,  or 
social  life;  whereas  another,  totally  ineffi- 
cient  in    mathematics,    may   show    equal 
powers  of  mind  in  another  subject.     The 
capacity  to  handle  a  given  sort  of  subject 
matter  is  in  part  determined  by  native 
endowment,  but  is  very  responsive  to  train- 
ing, and  therefore  is  hard  to  test,  because 
only  individuals  with  equal  training  in  any 
subject  can  be  fairly  tested  and  compared 
as  to  their  native  capacity  to  handle  that 
subject.     Thus  it  becomes  hard  to  contrive 
a  test  for  musical  or  mathematical  or  me- 
chanical endowment  which  could  fairly  be 
applied  to  races  having  diverse  trainings  in 
these  lines.     This  difficulty,  moreover,  in- 
fects our  tests  for  such  general  powers  as 
memory  or  reasoning,  for  a  test  has  to  deal 
with  some  sort  of  material,  and  success  in 
passing  the  test  depends  on  the  familiarity 
of  the  material  as  well  as  on  the  power  of 
mind  which  we  design  to  test.    We  may 
suppose,    indeed,   that   all   of   our   tests, 
founded  as  they  are  on  material  which  is 
familiar  to  us^  will  be  more  or  less  unfair 
to  peoples  of  very  different  cultures  and 
modes  of  life.     The  results  of  our  tests 
need  to  be  discounted  somewhat— exactly 
how  much  we  can  not  say— in  favor  of  the 
primitive  peoples  tested. 

We  are  now,  it  would  seem,  sufficiently 
entrenched  in  precautions  and  criticisms  to 
admit  the  psychologist  to  our  councils,  and 
hear  the  results  of  his  tests. 

First,  as  to  the  senses.  The  point  of 
special  interest  here  is  as  to  whether  the 
statements  of  many  travelers,  ascribing  to 
the  ''savage"  extraordinary  powers  of 
vision,  hearing  and  smeU,  can  be  substan- 
tiated  by  exact  tests.  The  common  opinion, 
based  on  such  reports,  is,  or  has  been,  that 
savages  are  gifted  with  sensory  powers 
quite  beyond  anything  of  which  the  Euro- 
pean is  capable;  though  Spencer  explains 
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that  this  is  a  cause  of  inferiority  rather 
than  the  reverse,  because  the  savage  is  thus 
led  to  rely  wholly  on  his  keen  senses,  and 
to  devote  his  whole  attention  to  sense  im- 
pressions, to  the  neglect  and  atrophy  of  his 
intellectual  powers.     Banke,  however,  on 
testing  natives  of  Brazil,  a  race  notable  for 
its  feats  of  vision,  found  that  their  ability 
to  discern  the  position  of  a  letter  or  similar 
character  at  a  distance,  though  good,  was 
not  remarkable,  but  fell  within  the  range 
of  European  powers.     The  steppe-dwelling 
Kalmuhs,  also  renowned  for  distant  vision, 
being  able  to  detect  the  dust  of  a  herd  of 
cattle  at  a  greater  distance  with  the  naked 
eye  than  a  European  could  with  a  telescope, 
have  also  been  examined;  and  their  acuity 
was  indeed  found  to  be  very  high,  aver- 
aging considerably  above  that  of   Euro- 
peans ;  yet  only  one  or  two  out  of  the  forty 
individuals  tested  exceeded  the  European 
record,  while  the  great  majority  fell  within 
the  range  of  good  European  eyes.     Much 
the  same  result  has  been  obtained  from 
Arabs,  Egyptians  and  quite  a  variety  of 
peoples.     Among  the  most  reliable  results 
are  those  of  Bivers  on  a  wholly  imselected 
Papuan  population.     He  found  no  very 
exceptional  individual  among  115  tested, 
yet  the  average  was  somewhat  better  than 
that  of  Europeans.     I  had  myself,  through 
the  kindness  of  Dr.  McGee,  the  opportunity 
of  testing  individuals  from  quite  a  variety 
of  races  at  the  St.  Louis  Pair  in  1904,  and 
my  results  agree  closely  with  those  already 
cited,  though  I  did  not  find  any  cases  of 
▼ery  exceptional  powers  among  about  300 
individuals.     There  were  a  number  who 
exceeded  the  best  of  the  200  whites  whom 
I  also  tested  under  the  same  conditions, 
but  none  who  exceeded   or  equaled  the 
record  of  a  few  individuals  who  have  been 
found  in  the  German  army.     Indians  and 
Filipinos  ranked  highest,  averaging  about 
10  per  cent,  better  thfui  whites,  when  all 


individuals  of  really  defective  vision  were 
excluded.     The  amount  of  overlapping  is 
indicated  by  stating  that  65-75  per  cent, 
of  Indians  and  Filipinos  exceeded  the  aver- 
age for  whites.     It  did  not  seem  possible, 
however,  to  assert  anything  like  a  corre- 
spondence between  eyesight  and  the  degree 
of   primitiveness    or    backwardness    of    a 
people;  since,  for  instance,  the  Negritos  of 
the  Philippine  Islands,  though  much  more 
primitive  than  the  Malayan  Filipinos  in 
their  mode  of  life,  and,  indeed,  the  most 
primitive  group  so  far  tested,  were  inferior 
to  the  Filipinos,  and,  in  fact,  as  far  as 
could  be  judged  from  the  small  number 
examined,  no  whit  superior  to  whites.     Nor 
does  it  seem  possible,  from  results  hitherto 
reported,  to  believe  in  a  close  correspond- 
ence between  keen  sight  and  dark  skin, 
though  it  is  true  that  pigment  is  important 
in  several  ways  to  the  eye,  and  that  there- 
fore, as  Bivers  has  suggested,  the  amount 
of  pigmentation  might  be  a  factor  in  vision. 
But  it  does  not  seem  to  be  specially  the 
darkest  races  that  show  the  keenest  vision. 
We  may  perhaps  conclude  that  eyesight  is 
a  function  which  varies  somewhat  in  efB- 
ciency  with  diflference  of  race,  though  with 
much  overlapping.    No  doubt,  however,  the 
results  as  they  stand  need  some  qualifica- 
tion.   On  the  one  hand,  inclusion  of  individ- 
uals with  myopia  and  similar  defects  would 
lower  the  average  of  Europeans  consider- 
ably more  than  that  of  most  other  races; 
so  that  the  actual  condition  of  eyesight  dif- 
fers more  than  the  results  show.     On  the 
other  hand,  it  would  not  be  fair  to  include 
near-sighted  individuals,  if  what  we  wish 
to  discover  is  native  differences  between 
peoples;   for  the  different  prevalence  of 
myopia  is  certainly  due  to  the  differing 
uses  to  which  the  eye  is  put.     And  this 
matter  of  use  may  have  considerable  influ- 
ence on  the  individuals  not  classed  as  near- 
sighted, and  so  admitted  to  the  comparison. 
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Bivers  has  made  an  observation  in  connec- 
tion with  the  test  for  eyesight,  which  I  am 
able  to  confirm,  and  which  is  perhaps  of 
much  importance.  He  found  that  when 
the  letter  or  character  used  in  his  test,  the 
position  of  which  had  to  be  recognized  at 
the  greatest  possible  distance,  was  removed 
from  him  beyond  the  distance  at  which  he 
felt  that  he  could  judge  it,  he  could  still 
guess  it  right  nearly  every  time,  though 
without  confidence.  By  such  guessing, 
one's  record  in  this  test  can  be  bettered 
considerably;  and  careful  study  enables 
one  to  see  the  slight  and  blurred  indications 
of  position  which  form  the  basis  of  the 
guessing.  Now  it  may  well  be  that  the 
occupations  of  civilized  life  breed  a  habit 
of  dependence  on  clear  vision,  whereas  the 
life  of  those  who  must  frequently  recognize 
objects  at  a  great  distance  breeds  reliance 
on  slight  indications,  and  so  creates  a  fa- 
vorable attitude  for  the  test  of  eyesight. 
When  this  possibility  is  taken  in  connection 
with  the  deterioration  of  many  European 
eyes  from  abuse,  and  in  connection  with 
the  observed  overlapping  of  all  groups 
tested,  the  conclusion  is  not  improbable 
that,  after  all,  the  races  are  essentially 
equal  in  keenness  of  vision.  Even  if  small 
differences  do  exist,  it  is  fairly  certain  that 
the  wonderful  feats  of  distant  vision  as- 
cribed to  savages  are  due  to  practise  in 
interpreting  slight  indications  of  familiar 
objects.  Both  Bivers  and  Banke,  on  test- 
ing some  of  the  very  individuals  whose 
feats  of  keen  sight  seemed  almost  miracu- 
lous, found  that,  as  tested,  they  had  excel- 
lent but  not  extraordinary  vision.  A  little 
acquaintance  with  sailors  on  shipboard  is 
enough  to  dispel  the  illusion  that  such  feats 
are  beyond  the  powers  of  the  white  man. 
The  hearing  of  savages  enjoys  a  reputa- 
tion, among  travelers,  similar  to  that  of 
their  sight;  but  there  can  be  little  doubt 
that  the  cause  is  the  same.    In  fact,  the 


tests  which  have  so  far  been  made  tend  to 
show  that  the  hearing  of  whites  is  superior. 
Such  was  the  result  of  Myers  on  the  Papu- 
ans, and  of  Bruner  in  his  extensive  series 
of  measurements  made  at  the  St.  Louis 
Fair.     Only  15  per  cent,  of  137  Filipinos 
tested  did  as  well  as  the  average  of  whites; 
other  groups  made  a  somewhat  better  show- 
ing, but  all  seemed  inferior  on  the  average 
to  whites.     In  spite  of  the  experimental 
results,  there  is  perhaps  reason  to  doubt 
that  the  hearing  of  whites  is  essentially  and 
natively  much  superior  to  that  of  other 
races.     Civilized  life  protects  the  ear  from 
some  forms  of  injury  to  which  it  is  exposed 
in  more  primitive  conditions;  and,  then, 
the  question  of  cleanliness  must  be  consid- 
ered in  regard  to  the  meatus.     Besides,  the 
ear  is  known  to  be  highly  susceptible  of 
training  in  the  perception  of  particular 
sorts  of  sound— as  overtones  and  difference 
tones— and  it  is  likely  enough  that  the 
watch  ticks  and  similar  clicks  used  in  the 
tests  are  not  equally  within  the  repertory 
of  all  peoples. 

Much  the  same  can  be  said  regarding 
keenness  of  smell.  On  account  of  the  high 
olfactory  powers  of  dogs  and  some  other 
lower  animals,  it  has  often  seemed  natural 
and  proper  that  this  sense  should  be  highly 
developed  among  savages;  and  feats  of 
primitive  folk  have  been  reported  quite 
analogous  to  those  already  referred  to 
under  sight  and  hearing.  No  doubt  here 
again,  special  interests  and  training  are 
responsible,  since  what  few  tests  have  been 
made  tend  to  show  no  higher  acuity  of 
smell  among  negroes  and  Papuans  than 
among  Europeans. 

The  sense  of  touch  has  been  little  exam- 
ined. McDougall  found  among  the  Papu- 
ans a  number  with  extremely  fine  powers 
of  discrimination  by  the  skin.  The  differ- 
ence between  two  points  and  one  could  be 
told  by  these  individuals  even  when   the 
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two  points  were  brought  very  close  to- 
gether; on  the  average,  the  Papuans  tested 
excelled  Europeans  considerably  in  this 
test.  On  the  other  hand,  Indians  and  Fili- 
pinos, and  a  few  Africans  and  Ainu,  tested 
in  the  same  manner,  seem  not  to  differ  per- 
ceptibly from  whites. 

The  pain  sense  is  a  matter  of  some  in- 
terest, because  of  the  fortitude  or  stolidity 
displayed  by  some  races  towards  physical 
suffering.     It  may  be,  and  has  been  con- 
jectured, that  the  sense  for  pain  is  blunt 
in  these  races,  as  it  is  known  to  be  in  some 
individuals  who  have  allowed  themselves  to 
bebnmed  without  flinching,  and  performed 
other  feats  of  fortitude.     The  pain  sense  is 
tested  by   applying  gradually  increasing 
pressure  to  some  portion  of  the  skin,  and 
requiring   the   person   tested   to   indicate 
when  he  first  begins  to  feel  pain.     Now,  as 
a  matter  of  fact,  the  results  of  McDougall 
on  the  Papuans,  and  those  of  Dr.  Bruner 
and  myself  on  Indians,  Filipinos,  Africans 
and  Ainu,  are  in  close  agreement  on  this 
point.     Greater  pressure  on   the  skin  is 
needed  to  produce  pain  in  each  of  these 
races  than  in  whites.     This  is  the  average 
result,  but  in  this  test  the  distribution  of 
the  cases  is  specially  important.     Though 
most  whites  feel  pain  at  or  about  a  certain 
small  pressure,  there  is  quite  a  respectable 
minority  who  give  no  sign  till  much  higher 
pressures  are  reached,  their  results  corre- 
sponding very  closely  to  those  of  the  ma- 
jority of  Indians.     And  similarly,  a  minor- 
ity of  Indians  feel  pain  at  much  lower 
pressures  than  the  bulk  of  their  fellows, 
falling  into  the  ranks  of  the  white  man. 
In  each  group,  the  distribution  is  bimodal, 
or  aggregated  about  two  points  instead  of 
one;  but  whites  are  principally  aggregated 
about  the  lower  center,  and  Indians  and 
other  races  about  the  higher  center.    Intro- 
spection comes  to  our  aid  in  explaining  this 
anomaly,  for  it  shows  that  there  is  some 


difiSculty  in  telling  just  when  the  pressure 
becomes  painful.  If  one  is  satisfied  with 
slight  discomfort,  a  moderate  pressure  wiU 
be  enough;  but  if  a  sharp  twinge  is  de- 
manded, the  pressure  must  be  considerably 
increased.  Most  whites,  under  the  condi- 
tions of  the  test,  are  satisfied  with  slight 
discomfort,  while  my  impression  in  watch- 
ing the  Indians  was  that  they  were  waiting 
to  be  really  hurt.  The  racial  difference 
would  accordingly  be  one  in  the  conception 
of  pain,  or  in  understanding  the  test,, 
rather  than  in  the  pain  sense. 

On  the  whole,  the  keenness  of  the  senses 
seems  to  be  about  on  a  par  in  the  various 
races  of  mankind.  Differences  exist  among 
the  members  of  any  race,  and  it  is  not  im- 
probable that  differences  exist  between  the 
averages  of  certain  groups,  especially  when 
these  are  small,  isolated  and  much  inbred. 
Rivers  has  in  fact  found  such  small  groups 
differing  considerably  from  whites  in  the 
color  sense.  One  such  group  showed  no 
cases  of  our  common  color  blindness  or 

I 

red-green  blindness,  while  another  group 
showed  an  unusually  large  percentage  of 
color-blind  individuals.  In  the  larger 
groups,  the  percentage  of  the  color-blind 
is,  very  likely,  about  constant,  though  the 
existing  records  tend  to  show  a  somewhat 
lower  proportion  among  Mongolians  than 
among  whites.  Very  large  numbers  of  in- 
dividuals need,  however,  to  be  tested  in 
order  to  determine  such  a  proportion 
closely;  even  among  Europeans,  the  pro- 
portion can  not  yet  be  regarded  as  finally 
established.  One  thing  is  definitely  shown 
by  the  tests  that  have  been  made  for  color 
blindness  in  various  races:  no  race,  how- 
ever primitive,  has  been  discovered  in 
which  red-green  blindness  was  the  uni- 
versal or  general  condition;  and  this  is  a 
fact  of  some  interest  in  connection  with  the 
physiology  of  color  vision,  for  it  seems 
probable  that  red-green  blindness,  since  it 
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is  not  by  any  means  a  diseased  condition, 
represents  a  reversion  to  a  more  primitive 
state  of  the  color  sense.  If  this  is  so,  no 
race  of  men  remains  in  the  primitive  stages 
of  the  evolution  of  the  color  sense;  the 
development  of  a  color  sense  substantially 
to  the  condition  in  which  we  have  it,  was 
probably  a  pre-human  achievement. 

In  the  actual  history  of  the  discussion  of 
the  color  sense  in  various  races,  quite  a  dif- 
ferent view  of  the  evolution  has  been  prom- 
inent.    It  was  Gladstone  who  first,  as  an 
enthusiastic  student  of  Homer,  was  struck 
by  the  poverty  of  color  names  in  ancient 
literature,    and   who   suggested   that   the 
Greeks  of  the  Homeric  age  had  a  very  im- 
perfectly developed  eye  for  color.     He  was 
especially  impressed  by  the  application  of 
the  same  color  name  to  blue  and  to  gray 
and  dark  objects.     Geiger,  adhering  to  the 
same  sort  of  philological  evidence,  broad- 
ened its  scope  by  pointing  out  the  absence 
of  a  name  for  blue  in  other  ancient  litera- 
tures.    It  is  indeed  curious  that  the  sky, 
which  is  mentioned  hundreds  of  times  in 
the  Vedas  and  the  Old  Testament,  is  never 
referred  to  as  blue.     The  oldest  literatures 
show  a  similar  absence  of  names  for  green. 
Geiger  found  that  names  for  black,  white 
and  red  were  the  oldest,  and  that  names 
for  yellow,  green  and  blue  have  appeared 
in  that  order.     He  concluded  that  the  his- 
tory of  language  afforded  an  insight  into 
the  evolution  of  the  color  sense,  and  that, 
accordingly,  the  first  color  to  be  sensed  was 
red,  the  others  following  in  the  same  order 
in    which    they    occur    in    the    spectrum. 
Magnus  found  that  many  languages  at  the 
present  day  were  in  the  same  condition  as 
that  shown  in  the  ancient  Greek,  Hebrew 
and  Sanscrit.     Very  many,   perhaps  the 
majority,  have  no  specific  name  for  blue, 
and  a  large  proportion  have  none  also  for 
green.     A  smaller  number  are  without  a 
name  for  yellow,  while  nearly  all  have  a 


name  for  red.     It  seemed  that  the  back- 
ward races  of  to-day  had  just  reached  the 
stage,   in  the   matter  of  color  sensation, 
which  was  attained  by  other  races  some 
thousands  of  years  ago.     The  underlying 
assumptions  of  this  argument  are  interest- 
ing—the notion  that  the  list  of  sensations 
experienced  by  a  people  must  find  expres- 
sion in  its  vocabulary;  and  the  conception 
of  certain  peoples  now  living  as  really 
primitive.    Fortunately,  Magnus  submitted 
this  theory  to  the  test  of  facts,  by  supply- 
ing travelers  and  traders  with  sets  of  colors, 
by  which  various  peoples  were  tested,  first, 
as  to  their  ability  to  name  the  colors  in 
their  own  languages,  and  second,  as  to  their 
power  to   recognize   and   distinguish   the 
colors.     The  results  of  this  inquiry  were 
that  names  were  often  lacking  for  blue  and 
green,  but  that  every  people  was  able  to 
perceive  the  whole  gamut  of  colors  known 
to  the  European.     This  was  a  severe  blow 
alike  to  the  philological  line  of  argument 
and  to  the  ready  assumption  that  early 
stages  of  evolution  were  to  be  found  repre- 
sented in  the  backward  peoples  of  to-day. 
Accepting  the  facts  as  they  stood,  Magnns 
still  felt  that  there  must  be  some  physiolog- 
ical or  sensory  reason  for  the  curious  lack 
of  certain  color  names  in  many  languages ; 
and  he  therefore  suggested  that  blue  and 
green  might  be  less  vividly  presented  by 
the  senses  of  many  tribes,  and  that,  bein^ 
duller  to  their  eyes  than  to  Europeans, 
these  colors  did  not  win  their  way  into  the 
language.     The  theory  was,  however,  prac- 
tically defunct  for  many  years  till  Rivers 
recently  took  it  up,  as  the  result  of  tests  on 
several    dark-skinned    peoples.      His    test 
called  for  the  detection  of  very  faint  tints 
of  the  various  colors,  and  the  result  was 
that,  as  compared  with  twoscore  educated 
English  whom  he  also  tested,  these  peoples 
were  somewhat  deficient  in  the  detection  of 
faint  tints  of  blue— and  also  of  yellow— but 
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not  of  red.  One  group,  indeed,  was  su- 
perior to  the  English  in  red.  The  results 
made  it  seem  probable  to  Rivers  that  blue 
was  indeed  a  somewhat  less  vivid  color  to 
dark-skinned  races  than  to  Europeans,  and 
he  suggested  that  pigmentation,  rather  than 
primitiveness,  might  be  the  important  fac- 
tor in  producing  this  difference.  A  blue- 
absorbing  pigment  is  always  present  in  the 
retma,  and  the  amount  of  it  might  very 
well  be  greater  in  generally  pigmented 
races.  The  su^estion  is  worth  putting  to 
a  farther  test ;  but,  meanwhile,  the  differ- 
ence obtained  by  Bivers  in  sensitiveness  to 
blue  needs  to  be  received  with  some  caution, 
since  the  Europeans  on  whose  color  sense 
he  relies  for  comparison  were  rather  few 
in  number,  educated  and  remarkably  vari- 
able among  themselves.  We  were  able,  at 
St  Louis,  to  try  on  representatives  of  a 
number  of  races  a  difficult  color  matching 
test,  so  different  indeed  from  that  of  Bivers 
that  our  results  can  not  be  used  as  a  direct 
check  on  his;  with  the  result  that  all  other 
races  were  inferior  to  whites  in  their  gen- 
eral success  in  color  matching,  but  that  no 
special  deficiency  appeared  in  the  blues. 
We  also  could  find  no  correlation  between 
iU  success  in  this  test  and  the  degree  of 
pigmentation.  On  the  whole,  the  color 
sense  is  probably  very  much  the  same  all 
over  the  world. 

That  linguistic  evidence  is  a  very  treach- 
erous guide  to  the  sensory  powers  of  a 
people  is  well  seen  in  the  case  of  smell. 
Certainly  many  odors  are  vivid  enough,  yet 
we  have  no  specific  odor  names.  Only  a 
pfiiychologist  would  require  a  complete  vo- 
'  eabulary  of  sensations ;  practical  needs  lead 
the  development  of  language  in  quite  other 
directions. 

When  we  turn  from  the  senses  to  other 
functions,  the  information  which  the  psy- 
chologist has  to  offer  becomes  even  more 
scanty. 


Some  interest  attaches  to  tests  of  the 
speed  of  simple  mental  and  motor  perform- 
ances, since,  though  the  mental  process  is 
very  simple,  some  indication  may  be  af- 
forded of  the  speed  of  brain  action.  The 
reaction  time  test  has  been  measured  on 
representatives  of  a  few  races,  with  the 
general  result  that  the  time  consumed  is 
about  the  same  in  widely  different  groups. 
The  familiar  "tapping  test,"  which  meas- 
ures the  rate  at  which  the  brain  can  at  will 
discharge  a  series  of  impulses  to  the  same 
muscle,  was  tried  at  St.  Louis  on  a  wide 
variety  of  folk,  without  disclosing  marked 
differences  between  groups.  The  differ- 
ences were  somewhat  greater  when  the 
movement,  besides  being  rapid,  had  to  be 
accurate  in  aim.  The  Eskimos  excelled  all 
others  in  this  latter  test,  while  the  poorest 
record  was  made  by  the  Patagonians  and 
the  Cocopa  Indians— which  groups  were, 
however,  represented  by  only  a  few  indi- 
viduals. The  Filipinos,  who  were  very 
fully  represented,  seemed  undeniably  su- 
perior to  whites  in  this  test,  though,  of 
course,  with  plenty  of  overlapping. 

The  degree  of  right-handedness  has  been 
asserted  to  vary  in  different  races,  and  the 
favoring  of  one  hand  has  been  interpreted 
as  conducive  to  specialization  and  so  to 
civilization.  We  were,  however,  unable  to 
detect  any  marked  difference  in  the  degree 
of  right-handedness  in  different  races,  as 
tested  by  the  comparative  strength,  quick- 
ness or  accuracy  of  the  two  hands.  The 
Negritos,  the  lowest  race  examined,  had  the 
same  degree  of  right-handedness  as  Fili- 
pinos, or  Indians,  or  whites. 

We  are  probably  justified  in  inferring 
from  the  results  cited  that  the  sensory  and 
motor  processes,  and  the  elementary  brain 
activities,  though  differing  in  degree  from 
one  individual  to  another,  are  about  the 
same  from  one  race  to  another. 

Equitable  tests  of  the  distinctly  intel- 
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lectnal  processes  are  hard  to  devise,  since 
much  depends  on  the  familiarity  of  the 
material  used.  Few  tests  of  this  nature 
have  as  yet  been  attempted  on  different 
races. 

There  are  a  number  of  illusions  and  con- 
stant errors  of  judgment  which  are  well- 
known  in  the  psychological  laboratory,  and 
which  seem  to  depend,  not  on  peculiarities 
of  the  sense  organs,  but  on  quirks  and 
twists  in  the  process  of  judgment.  A  few 
of  these  have  been  made  the  matter  of  com- 
parative tests,  with  the  result  that  peoples 
of  widely  different  cultures  are  subject  to 
the  same  errors,  and  in  about  the  same  de- 
gree. There  is  an  illusion  which  occurs 
when  an  object,  which  looks  heavier  than 
it  is,  is  lifted  by  the  hand ;  it  then  feels,  not 
only  lighter  than  it  looks,  but  even  lighter 
than  it  really  is.  The  contrast  between  the 
look  and  the  feel  of  the  thing  plays  havoc 
with  the  judgment.  Women  are,  on  the 
average,  more  subject  to  this  illusion  than 
men.  The  amount  of  this  illusion  has  been 
measured  in  several  peoples,  and  found  to 
be,  with  one  or  two  exceptions,  about  the 
same  in  all.  Certain  visual  illusions,  in 
which  the  apparent  length  or  direction  of 
a  line  is  greatly  altered  by  the  neighbor- 
hood of  other  lines,  have  similarly  been 
found  present  in  all  races  tested,  and  to 
about  the  same  degree.  As  far  as  they  go, 
these  results  tend  to  show  that  simple  sorts 
of  judgment,  being  subject  to  the  same 
disturbances,  proceed  in  the  same  manner 
among  various  peoples;  so  that  the  similar- 
ity of  the  races  in  mental  processes  extends 
at  least  one  step  beyond  sensation. 

The  mere  fact  that  members  of  the  in- 
ferior races  are  suitable  subjects  for  psy- 
chological tests  and  experiments  is  of  some 
value  in  appraising  their  mentality.  Rivers 
and  his  collaborators  approached  the  na- 
tives of  Torres  Straits  with  some  misgiv- 
ings, fearing  that  they  would  not  possess 


the  necessary  powers  of  sustained  concen- 
tration. Elaborate  introspections,  indeed, 
they  did  not  secure  from  these  people,  but, 
in  any  experiment  that  called  for  straight- 
forward observation,  they  found  tdem  ad- 
mirable subjects  for  the  psychologist. 
Locating  the  blind  spot,  and  other  observa- 
tions with  indirect  vision,  which  are  usu- 
ally accounted  a  strain  on  the  attention, 
were  successfuUy  performed.  If  tests  are 
put  in  such  form  as  to  appeal  to  the  in- 
terests of  the  primitive  man,  he  can  be 
relied  on  for  sustained  attention.  State- 
ments sometimes  met  with  to  the  effect  that 
such  and  such  a  tribe  is  deficient  in  powers 
of  attention,  because,  when  the  visitor  be- 
gan to  quiz  them  on  matters  of  linguistics, 
etc.,  they  complained  of  headache  and  ran 
away,  sound  a  bit  naive.  Much  the  same 
observations  could  be  reported  by  college 
professors,  regarding  the  natives  gathered 
in  their  class  rooms. 

A  good  test  for  intelligence  would  be 
much  appreciated  by  the  comparative  psy- 
chologist, since,  in  spite  of  equal  standing 
in  such  rudimentary  matters  as  the  senses 
and  bodily  movement,  attention  and  the 
simpler  sorts  of  judgment,  it  might  still  be 
that  great  differences  in  mental  efficiency 
existed  between  different  groups  of  men. 
Probably  no  single  test  could  do  justice  to 
so  complex  a  trait  as  intelligence.  Two 
important  features  of  intelligent  action  are 
quickness  in  seizing  the  key  to  a  novel  situ- 
ation, and  firmness  in  limiting  activity  to 
the  right  direction,  and  suppressing  acts 
which  are  obviously  useless  for  the  purpose 
in  hand.  A  simple  test  which  calls  for 
these  qualities  is  the  so-called  '*form  test." 
There  are  a  number  of  blocks  of  different 
shapes,  and  a  board  with  holes  to  match  the 
blocks.  The  blocks  and  board  are  placed 
before  a  person,  and  he  is  told  to  put  the 
blocks  in  the  holes  in  the  shortest  possible 
time.     The  key  to  the  situation  is  here  the 
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matching  of   blocks   and  holes  by   their 
shape;  and  the  part  of  intelligence  is  to 
hold  firmly  to  this  obvions  necessity,  wast- 
ing no  time  in  trying  to  force  a  round 
block  into  a  square  hole.     The  demand  on 
intelligence  certainly  seems  slight  enough; 
and  the  test  would  probably  not  differen- 
tiate between  a  Newton  and  you  or  me; 
but  it  does  suffice  to   catch  the   feeble- 
minded, the  young  child,  or  the  chimpan- 
zee, as  any  of  these  is  likely  to  fail  alto- 
gether, or  at  least  to  wa^e  much  time  in 
random  moves  and  vain  efforts.     This  test 
was  tried   on   representatives   of   several 
races,   and    considerable    differences    ap- 
peared.    Ab  between  whites,  Indians,  Es- 
kimoS)  Ainus,  Filipinos  and  Singhalese,  the 
average  differences  were  small,  and  much 
overlapping  occurred.     As  between  these 
groups,  however,  and  the  Igorot  and  Ne- 
grito from  the  Philippines  and  a  few  re- 
puted Pygmies  from  the  Congo,  the  average 
differences  were  great,  and  the  overlapping 
was  small.     Another  rather  similar  test  for 
intelligence,  which  was  tried  on  some  of 
these  groups,  gave  them  the  same  relative 
rank.     The    results    of    the    test    agreed 
closely  with  the  general  impression  left  on 
the  minds  of  the  experimenters  by  consid- 
erable association  with  the  people  tested. 
And,  finally,  the  relative  size  of  the  cra- 
nium, as  indicated,  roughly,  by  the  product 
of  its  three  external  dimensions,   agreed 
closely  in  these  groups  with  their  appear- 
ance of  intelligence,  and  with  their  stand- 
ing in  the  form  test.     If  the  results  could 
be  taken  at  their  face  value,  they  would 
indicate  differences  of  intelligence  between 
races,  giving  such  groups  as  the  Pygmy  and 
Negrito  a  low  station  as  compared  with 
most  of  mankind.     The  fairness  of  the  test 
is  not,  however,  beyond  question;  it  may 
have  been  of  a  more  unfamiliar  sort  to 
these  wild  hunting  folk  than  to  more  settled 
groups.     This  crumb  is,  at  any  rate,  about 


all  the  testing  psychologist  has  yet  to  offer 
on  the  question  of  racial  differences  in  in- 
telligence. 

In  the  absence  of  first-hand  study  of  the 
mental  powers  of  different  races,  folk  psy- 
chology resorts  to  a  comparison  of  their 
civilizations  and  achievements.  This  is  the 
method  by  which  we  habitually  compare 
the  intelligence  of  individuals,  judging^ 
capacity  by  performance,  the  tree  by  its 
fruits;  and  such  judgments,  though  sub- 
ject to  occasional  error,  are  probably  in  the 
main  reliable.  Why  should  we  not  extend 
the  method  to  the  comparison  of  groups, 
and  say  that  a  group  possessing  a  high 
civilization  has  probably  a  high  average 
intelligence,  while  a  wild  savage  race  is- 
mentally  poorly  endowed!  The  first  diffi- 
culty in  employing  the  method  is  to  obtain- 
a  just  estimate  of  the  cultures  to  be  com- 
pared. First  impressions  regarding  alien 
folk,  derived  from  the  reports  of  travelers,, 
are  usually  wide  of  the  mark.  Only  the- 
patient  and  prolonged  labors  of  the  ethnol- 
ogist can  inform  us  as  to  what  a  tribe  does^ 
and  thinks;  and  where  such  studies  have 
been  made,  it  is  found  that  a  backward 
culture,  such  as  that  of  the  natives  of  Aus- 
tralia, has  much  more  substance,  and  af- 
fords much  wider  scope  for  mental  activity, 
than  the  early  reports  indicated. 

The  difficulty  of  inferring  the  mental 
endowment  of  a  group  from  its  stage  of" 
culture  is  well  brought  out  by  applying 
this  method  to  the  comparison  of  different 
epochs  in  the  history  of  a  nation.  German 
culture  to-day  is  much  advanced  from  the' 
days  of  CsBsar;  shaU  we  infer  that  the 
mental  endowment  of  the  Germans  has  ad- 
vanced in  like  measure?  Biologically,  the 
interval,  measured  in  generations,  is  not 
long,  and  from  all  biological  considerations 
it  is  improbable  that  any  advance  in  mental 
endowment  has  occurred.  The  difference 
in  material  civilization  does  not  mean  that 
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the  German  of  to-day  is,  on  the  average, 
gifted  with  more  native  inventiveness  or 
business  ability  than  his  ancestors  sixty 
generations  ago.  The  difference  in  the 
arts  and  sciences  does  not  mean  that  the 
German  of  to-day  is  naturally  more  studi- 
ous, or  scientific,  or  musical.  The  more 
settled  condition  of  society  does  not  imply 
greater  native  capacity  for  industry  or 
government.  The  disappearance  of  old 
superstitions  does  not  imply  that  later  gen- 
erations were  bom  without  the  tendencies 
to  superstition  which  characterized  their 
fathers.  We  are  still  not  many  generations 
removed  from  witchcraft,  curses,  magic 
and  the  like  savage  beliefs  and  practises, 
and  we  can  not  reasonably  believe  our 
recent  forefathers  to  have  been  naturally 
more  savage  than  we  are.  When,  for  psy- 
chological purposes,  we  compare  the  cul- 
ture of  Europe  with  that  of  Africa,  we 
should  not  leave  out  of  account  the  Chil- 
dren's  Crusade,  or  the  Inquisition,  or  the 
Wars  of  the  Roses.  And  if  we  attempt  to 
use  the  state  of  civilization  as  a  measure  of 
racial  intelligence,  we  must  somehow  adapt 
the  method  so  that  it  shall  give  the  same 
results,  whether  earlier  or  later  stages  in 
the  culture  of  a  group  be  taken  as  the  basis 
for  study. 

In  reality,  the  civilization  possessed  by 
a  generation  can  not  be  used  as  a  measure 
of  the  intelligence  of  that  generation  any 
more  than  an  individual's  property  can  be 
taken  as  a  measure  of  his  business  ability. 
The  greatest  part  of  the  civilization  of  a 
generation  is  bequeathed  to  it,  and  only  the 
increase  which  it  produces  can  be  laid  to  its 
credit.  If  we  could  compare  the  rate  of 
progress  in  different  groups,  this  might 
serve  as  a  measure  of  intelligence ;  and  cer- 
tainly some  peoples  are  more  progressive 
than  others.  Before  adopting  such  a  test, 
we  should  understand  the  mechanism  of 


progress— a  matter  which  belongs  only  in 
part  to  psychology. 

Progress  depends  first  of  all  on  human 
inventiveness— so  much  will  probably  be 
allowed.     Under  the  head  of  inventions 
should  be  included,  not  only  mechanical 
devices,  but  works  of  art  and  government, 
business  enterprises  and  changes  in  custom, 
so  far  as  any  of  these  demand  originality 
in  their  producers.     Science  and  all  in- 
crease  in   knowledge   should   also  be   in- 
cluded, since  the  process  of  discovery  dif- 
fers but  little  from  the  process  of  invention.- 
In  both  the  essential  mental  act  seems  to  be 
a   bringing   together   of   things   that   are 
found  apart,  or  a  pulling  apart  of  what 
occurs  together.     In  fact,  both  of  these 
processes,  the  combining  or  associating,  and 
the  analytic  or  discriminating,  go  on  to- 
gether, since  we  see  something  new  in  a 
thing  when  we  are  reminded  by  it  of  some- 
thing else  and  different.     There  is  a  sug- 
gestion of  the  accidental  in  all  invention, 
since  it  depends  on  ''happening  to  notice 
something,"  or  ''happening  to  be  reminded 
of  something."     You  can  not  be  sure  that 
a  person  will  make  a  discovery,  even  when 
you  supply  him  with  the  elements  which 
would  combine  to  produce  it.     Oftentimes, 
in  reading  the  history  of  scientific  progress, 
one  is  surprised  that  a  certain  discovery 
was  not  made  by  some  man  who  had  ap- 
parently everything  before  him  to  lead  to 
it.     Invention  is  of  the  nature  of  a  spon- 
taneous variation,  and  this  accidental  char- 
acter is  very  important  in  understanding 
the  mechanism  of  progress. 

On  the  other  hand,  since  one  can  not  be 
reminded  of  things  entirely  unknown,  in- 
vention depends  on  previously  acquired 
knowledge,  and  the  inventiveness  of  an 
individual  must  take  a  direction  prepared 
for  him  by  the  social  group  among  which 
he  lives.  A  large  share  of  the  inventive- 
ness of  the  Australian  natives  seems  to  be 
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directed  into  the  channels  of  ma^c  and 
ceremony.  The  finished  product  of  one 
mind's  inventiveness  becomes  raw  material 
for  another^  and  invention  of  all  sorts  is 
distinctly  a  cooperative  enterprise. 

Invention   is   said   to   be   mothered  by 
necessity;  and  the  proverb  is  no  doubt  true 
in  the  main,  though  curiosity  and  experi- 
mentation belong  among  the  play  instincts. 
Bnt,  in  any  case,  the  necessity  must  not  be 
too  dire,  for  some  degree  of  leisure  is  de- 
manded if  anything  novel  is  to  be  thought 
of,  and  rapid  progress  is  only  possible  when 
individuals  can  be  allowed  to  accumulate 
the  special  knowledge  which  may  serve  as 
the  raw  material  for  their  inventive  activ- 
ity. Divisions  of  labor,  guilds,  universities, 
legislatures,  investigating  commissions,  per- 
manent research  bureaus— each  of  which  is, 
genetically,  a  series  of  inventions— are  de- 
pendent for  their  existence  on  a  certain  de- 
gree of  leisure,  while  they  in  turn  provide 
more  leisure  and  opportunity  for  further 
advance.     They  are  inventions  which  ac- 
celerate the  progress  of  invention.     There 
are  thus  many  factors  besides  the  intel- 
lectual endowment  of  a  generation  which 
go  to  determine  the  progress  which  it  shall 
make.     The  spur  of  necessity,  the  oppor- 
tunity  afforded   by   leisure,   the   existing 
stock  of  knowledge  and  inventions  and  the 
factor  of  apparent  accident  or  luck  have 
all  to  be  considered. 

A  still  further  factor  is  the  size  of  the 
group,  which  is  deserving  of  renewed  at- 
tention. Not  only  does  a  large  group  af- 
ford more  opportunity  for  division  of  labor 
and  special  institutions  for  research^  but 
the  biological  consideration  already  men- 
tioned should  be  emphasized.  The  con- 
tributions to  progress  of  the  average  man 
are  small,  the  inventions  of  moment  arising 
in  the  brains  of  a  small  fraction  of  the 
group,  A  large  group  provides  a  greater 
number  of  inventive  minds,  and  it  is  rather 


the  absolute  number  of  such  than  their 
proportion  to  the  whole  population  that 
determines  the  progress  of  invention  within 
a  group.     The  '* group"  needs  to  be  re- 
defined from  the  point  of  view  of  inven- 
tion.     If  knowledge  and  inventions  pass 
back  and  forth  between  two  nations  or 
races,   the   inventive  minds   of  both   are 
brought  into  cooperation,  and  the  group  is 
by  so  much  enlarged.     From  the  point  of 
view  of  progress,  however,  the  question  is 
not  simply  how  many  inventive  minds  are 
brought  into  cooperation,  but  how  free  and 
rapid  the  communication  is  between  them. 
At  the  present  time,  a  discovery  origina- 
ting anywhere  in  Europe  or  its  colonies  is 
quickly  knovm  by  specialists  in  all  parts, 
and  may  promptly  fructify  the  mind  of  a 
distant  investigator,  leading  to  a  fresh  ad- 
vance.   The  invention  of  printing  and  of 
rapid  means  of  communication  must  be 
credited  with  a  large  share  of  the  rapid 
progress  which  has  been  made  by  the  last 
few  generations.     Much  also  must  be  cred- 
ited to  the  invention  of  steam  jwwer,  which 
has  vastly  multiplied  the  size  of  the  Euro- 
pean group,  in  an  economic  sense,  and  set 
free  many  minds  of  ability  for  productive 
thinking.     The  very  idea  of  the  advance- 
ment of  science  and  invention  as  an  end  to 
be  striven  for  is  to  be  classed  as  an  inven- 
tion, and  a  rather  recent  one;  and  it  too 
is  an  accelerator. 

Such  considerations  provide  at  least  a 
partial  explanation  of  the  different  rates  of 
progress  in  different  generations,  and 
among  different  races.  Whether  they  ex- 
plain everything  could  perhaps  only  be  de- 
termined by  a  drastic  experiment,  which  it 
will  do  no  harm  to  imagine,  though  the 
question  will  never  be  settled  in  this  con- 
vincing way. 

Let  two  or  more  habitats,  isolated  from 
each  other  and  from  the  rest  of  the  world, 
and  as  nearly  as  possible  alike,  be  chosen, 
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and  peopled  by  two  equal  groups  of  chil- 
dren, selected  from  some  highly  civilized 
nation,  and  so  selected  as  to  represent 
fairly  the  distribution  of  mental  and  phys- 
ical traits  among  that  nation.  For  every 
individual  in  the  first  group,  let  there  be  a 
practically  identical  individual  in  the  sec- 
ond. Let  these  groups  of  children  be  in- 
troduced into  their  new  homes  in  infancy, 
and,  by  some  quasi-miraculous  means,  let 
them  be  all  preserved  to  maturity,  and  then 
let  them,  and  their  descendants,  be  left 
entirely  to  their  own  devices,  without  fire, 
or  a  language,  or  other  modem  improve- 
ments. To  watch  such  a  spectacle  from 
afar  would  be  thrilling,  if  not  too  pitiful. 
We  can  readily  grant  that  the  infant  com- 
munities would  begin  at  the  very  zero  of 
civilization,  and  that  their  progress,  for 
many  generations,  would  seem  excessively 
slow.  But  the  real  point  of  the  experiment 
is  to  inquire  whether  these  two  equal 
groups,  alike  in  numbers,  in  heredity  and 
in  environment,  would  remain  alike,  and 
progress  at  equal  rates.  Probably  they 
would  not.  We  must  allow  for  a  large 
element  of  chance  in  the  mating  of  males 
and  females  within  each  group,  and  con- 
sequently for  changes  and  inequalities  in 
the  distribution  and  correlation  of  traits- 
changes  which  need  not  alter  the  average 
of  either  group.  We  must  allow  for  spon- 
taneous variation  in  the  offspring,  another 
accidental  factor  by  virtue  of  which  a 
really  inventive  and  effective  individual,  or 
conjunction  of  such,  would  almost  certainly 
arise  in  one  group  earlier  than  in  the  other, 
and  give  the  advance  of  one  group  an  im- 
petus which  might  be  felt  through  many 
generations,  and  carry  this  group  far  ahead 
of  the  other.  And  we  must  allow  also  for 
the  accidental  factor  in  invention.  Even 
though  the  genius  of  one  group  was  paired 
by  an  equal  genius  in  the  other,  it  is  im- 
probable that  both  would  invent  the  same 


things.  One  might  invent  a  hunting  imple- 
ment, and  the  other  a  fishing  implement; 
and  by  this  accident  the  direction  of  de- 
velopment might  be  settled  for  each  group. 
If  we  closed  the  experiment  after  a  thou- 
sand generations,  we  should  probably  find 
two  peoples  of  different  languages,  differ- 
ent customs,  and  cultures  divergent  in 
many  respects.  The  supposed  result  may 
be  taken  as  an  assertion  of  the  importance 
of  accident  in  determining  the  destiny  of 
peoples.  Obscure  causes  are  no  doubt  at 
work  beneath  the  accidents,  but  we  can  not 
trace  them,  nor  reasonably  state  them  in 
terms  of  racial  superiority  and  inferiority. 

It  would  seem  that  size  of  groups,  and 
accidental  factors,  exert  so  much  influence 
on  the  rate  of  advance  in  civilization  that 
differences  of  culture  could  possibly  be  ex- 
plained without  supposing  the  mental  en- 
dowments of  the  races  to  differ.  Whether 
the  existing  races  of  men  do  or  do  not  differ 
in  such  a  trait  as  inventiveness  is  another 
and  more  difficult  problem,  the  settlement 
of  which  must  be  left  to  time  and  educa- 
tional experiments.  The  experiments  must 
be  continued  for  several  generations,  in 
order  to  equate  social  traditions.  Regard- 
ing the  negroes  of  the  south,  I  am  informed 
by  a  gentleman  who  has  spent  twenty  years 
in  educating  them  that  a  distinct  advance 
is  perceptible  during  this  period,  especially 
among  the  children  of  educated  parents. 
These  have  more  educational  ambition,  en- 
ter school  earlier  and  have  less  to  unlearn. 
The  educational  experiment,  as  far  as  it 
has  gone,  thus  shows  that  much  time  will 
be  needed  before  a  clear  result  is  reached. 

Meanwhile  it  may  be  allowed  to  add 
one  more  general  consideration  by  askings 
whether  causes  of  a  biological  nature  can 
be  seen  to  be  at  work  in  human  history, 
such  as  would  differentiate  the  races  intel- 
lectually, and,   in  particular,  such  as   to 
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raise  up,  in  some  part  of  the  world,  a  race 
superior  to  the  stock  from  which  it  sprang. 

Natural  selection  has  been  suggested  as 
such  a  cause.  Life  in  the  tropics,  it  has 
been  said,  is  too  easy  to  demand  much  in- 
ventiveness or  forethought,  but  a  migration 
to  colder  regions,  where  the  banana  does 
not  grow,  would  make  mental  activity  im- 
perative, and  select  those  individuals  who 
were  able  to  respond,  so  producing  a  su- 
perior race.  There  is  a  difficulty  here,  since 
we  should  expect  natural  selection  to  begin 
by  lopping  off  the  most  poorly  endowed 
fraction  of  the  population,  with  the  result, 
finally,  that  the  lower  range  of  intelligence 
should  disappear  from  the  higher  races. 
The  lowest  grade  of  intelligence  in  Europe 
should  accordingly  be  higher  than  the  low- 
est grade  in  Africa.  But  this  is  probably 
not  the  case;  the  range  of  intelligence 
reaches  as  low  in  one  as  in  the  other.  The 
distributions  of  intelligence  in  the  two  also 
overlap  to  quite  an  extent.  Extensive  ex- 
periment hafi  shown  that  Africans  can 
maintain  existence  in  the  temperate  zone. 

Sexual  selection,  or,  more  properly, 
mating  customs,  furnish  a  more  promising 
factor.  If  a  tendency  could  be  detected  in 
any  population  for  the  most  intelligent 
members  to  mate  with  each  other,  the  result 
would  be,  not  indeed  a  raising  of  the  av- 
erage intelligence,  since  the  less  intelligent 
would  also  mate  with  each  other,  but  an 
increase  of  the  variability,  and  greater 
chance  of  the  birth  of  very  superior  indi- 
viduals. A  caste  system  might  operate  in 
this  way,  since  the  founders  of  aristocratic 
families  probably  won  admission  to  the 
caste  partly  by  virtue  of  intelligence,  and 
their  descendants  would  tend,  by  heredity, 
to  exceed  the  average  intelligence  of  the 
population.  Marriage  confined  to  the  caste 
would  thus  tend  to  mate  superior  individ- 
uals with  each  other,  and  might,  in  the 
course  of  generations,  raise  the  upper  limit 


of  intelligence.  Customs  of  mating  within 
one's  rank  obtain  among  the  aristocracy 
and  royalty  of  Europe,  and  may  have  been 
a  factor  in  increasing  the  number  of  su- 
perior intelligences.  But  too  much  can  not 
be  attributed  to  this  factor,  since  the  selec- 
tion has  been  by  classes,  and  not  by  indi- 
viduals. Royalty,  while  marrying  within 
its  rank,  has  not  usually  chosen  the  most 
gifted  individual  available.  Its  selection 
has  been  relatively  inefficient  from  the 
standpoint  of  royal  eugenics.  Certainly 
the  upper  reach  of  European  intelligence 
has  not  been  the  result  of  breeding  by 
castes;  for,  though  royalty  has  indeed  pro- 
duced a  disproportionate  number  of  high 
intelligences,  equally  able  individuals  have, 
as  a  matter  of  fact,  risen  from  humble 
birth.  Moreover,  marriage  in  all  parts  of 
the  world  is  largely  governed  by  considera- 
tions of  family  standing  and  wealth,  so  that 
the  same  sort  of  influence  toward  variabil- 
ity is  everywhere  operative.  The  dead 
level  of  intelligence,  which  is  sometimes 
supposed  to  obtain  among  backward  races, 
is  not  borne  out  by  psychological  tests, 
since  individual  differences  are  abundantly 
found  among  all  races,  and,  indeed,  the 
variability  of  different  groups  seems,  from 
these  tests,  to  be  about  on  a  par. 

Selection  by  migration  is  also  to  be  con- 
sidered. When  individuals  leave  their 
group  and  go  to  a  new  country,  it  would 
seem  that  those  who  emigrate  must  differ, 
on  the  average,  from  those  who  remain  be- 
hind. An  adventurous  and  enterprising 
spirit,  perhaps,  would  be  characteristic  of 
the  emigrants,  and  so  of  the  new  people 
which  they  helped  to  form.  On  the  other 
hand,  the  ne'er-do-well  and  the  criminal 
might  also  be  induced  to  emigrate.  The 
selective  influence  of  migration  would  not 
be  all  in  one  direction,  and  the  net  result 
could  not  easily  be  predicted.  Since  we 
are  now  witnessing,  though  little  compre- 
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hending,  this  process  of  migration  as  it  con- 
tributes to  form  a  people  of  the  future, 
information  regarding  the  kind  of  selective 
influence  exerted  by  migration  would  have 
a  practical  value.  Wisdom  would  dictate 
that  the  nation  which  is  in  process  of  for- 
mation should  exert  some  selective  influence 
on  its  own  account,  but,  from  all  the  facts 
in  hand,  the  part  of  wisdom  would  be  to 
select  the  best  individuals  available  from 
every  source,  rather  than,  trusting  to  the 
illusory  appearance  of  great  racial  differ- 
ences in  mental  and  moral  traits,  to  make 
the  selection  in  terms  of  races  or  nations. 


R.  S.  WOODWOETH 
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SCIENTIFIC  NOTES  AND   NEWS 

The  Geological  Society  of  London  has 
awarded  the  Wollaston  medal  to  Professor  W. 
B.  Scott,  of  Princeton  University,  "  in  recog- 
nition of  his  many  valuable  contributions  to 
our  knowledge  concerning  the  mineral  struc- 
ture of  the  earth,  and  especially  in  relation 
to  the  tertiary  mammalia  and  tertiary  strati- 
graphical  geology  of  North  America  and  Pata- 


77 


gonia. 

At  the  recent  meeting  in  Boston,  Dr. 
George  A.  Piersol,  professor  of  anatomy,  was 
elected  president  of  the  American  Association 
of  Anatomists. 

Drs.  Charles  H.  Frazier,  John  H.  Musser, 
David  L.  Edsall  and  A.  G.  Abbott  have  been 
appointed  by  Provost  Harrison,  of  the  Uni- 
versity of  Pennsylvania,  managers  of  the 
Phipps  Institute  for  the  purpose  of  entering 
upon  the  construction  of  the  new  building 
with  the  money  contributed  by  Mr.  Phipps. 

Mr.  a.  p.  Woods  left  Washington  on  Jan- 
uary 23  to  take  up  his  new  duties  at  the  Uni- 
versity of  Minnesota.  On  the  evening  of 
January  22  he  was  tendered  a  reception  by  the 
Bureau  of  Plant  Industry,  at  which  time  a 
silver  service  was  presented  to  him  in  com- 
memoration of  his  long  service  in  the  bureau. 
Addresses  were  made  by  Assistant  Secretary 


Hays,  Mr.  D.  G.  Fairchild  and  Dr.  Erwin  F. 
Smith. 

A  DINNER  in  honor  of  Professor  James  Tru- 
man, emeritus  professor  in  the  University  of 
Pennsylvania  Dental  School,  was  given  at  the 
Waldorf-Astoria,  in  New  York  City,  on  Jan- 
uary 23. 

On  the  occasion  of  the  inaguration  of  Dr. 
H.  H.  Apple,  as  president  of  Franklin  and 
Marshall  College,  on  January  7,  the  degree  of 
LL.D.  was  conferred  on  Dr.  Edgar  F.  Smithy 
vice-provost  of  the  University  of  Pennsylvania 
and  professor  of  chemistry,  and  on  Dr.  J.  H. 
Musser,  professor  of  clinical  medicine  of  the 
University  of  Pennsylvania. 

Dr.  Albert  Ladenburg,  professor  of  chem- 
istry at  Breslau,  has  been  elected  a  corre- 
sponding member  of  the  Paris  Academy  of 
Sciences. 

Dr.  Otto  N".  Wrrr,  professor  of  industrial 
chemistry  in  the  Berlin  School  of  Technology, 
has  been  made  an  honorary  member  of  the 
Eoyal  Institution,  London. 

Mr.  T.  Case,  Waynflete  professor  of  moral 
and  metaphysical  philosophy  and  president  of 
Corpus  Christi  College,  Oxford  University, 
has  resigned  his  professorship. 

Dr.  C.  O.  Townsend,  pathologist  in  charge 
of  sugar  beet  investigations,  Bureau  of  Plant 
Industry,  has  resigned  from  the  government 
service.  He  left  Washington  on  January  17, 
for  Garden  City,  Kansas,  where  he  has  ac- 
cepted a  i)osition  as  consulting  agriculturist 
for  a  large  sugar  beet  company. 

Professor  F.  W.  Morse,  formerly  chemist 
of  the  New  Hampshire  Experiment  Station 
and  professor  of  organic  chemistry  in  the 
New  Hampshire  College,  has  been  engaged 
temporarily  as  research  chemist  at  the  Massa- 
chusetts Agricultural  Experiment  Station. 

The  board  of  directors  of  the  Metropolitan 
Life  Insurance  Company  has  appointed  Dr. 
Jay  Bergen  Ogden,  to  be  assistant  medical 
director  of  the  company. 

Dr.  Hans  Hallier,  conservator  of  the  Boyal 
Herbarium  at  Leyden,  has  been  visiting  the 
botanical  gardens  of  the  United  States. 
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Pbofessor  N.  E.  Gilbert,  of  the  department 
of  physics  of  Dartmouth  College,  has  gone  to 
study  at  Camhridge  TJniversity  during  his  sab- 
batical year. 

Dr.  Chauncey  Juday,  lecturer  in  zoology  at 
the  University  of  Wisconsin,  has  gone  to  Cen- 
tral America,  where  he  will  spend  a  month 
studying  lakes,  particularly  those  formed  in 
Tolcanic  craters,  in  Guatemala. 

Ay  archeological  expedition  from  Princeton 
University  will  leave  early  in  February.  Pro- 
fessor Howard  Crosby  Butler,  who  has  led 
three  expeditions  to  Syria,  will  sail  on  Feb- 
ruary 8  for  Constantinople,  where  he  will  per- 
fect the  arrangements  for  the  new  expedition, 
which  will  work  in  Asia  Minor. 

¥&.  EcKLEY  B.  CoxE^  Jr.,  of  Philadelphia, 
founder  of  the  Eckley  B.  Coxe,  Jr.,  expedi- 
tions into  Kubia  of  the  University  of  Penn- 
^Ivania,  has  been  made  president  of  the 
archeological  department  of  that  university. 

Db.  W.  a.  MuRRiLL,  assistant  director  of  the 
New  York  Botanical  Garden,  has  sailed  for 
southern  Mexico,  to  continue  his  studies  of 
tropical  fungi.  He  is  accompanied  by  Mrs. 
MurriU. 

At  a  meeting  of  the  American  Philo- 
aophical  Society,  to  be  held  on  February  4, 
Professor  Francis  G.  Benedict,  of  the  Car- 
negie Nutrition  Laboratory,  Boston,  will  read 
a  paper  on  ''The  Influence  of  Mental  and 
Muscular  Work  on  Nutritive  Processes." 

Pbofessob  Jahes  F.  Kemp,  of  Columbia 
University,  gave  a  lecture  before  the  geolog- 
ical department  of  Colgate  University  on  the 
evening  of  January  28.  His  subject  was 
"  The  Physiography  of  the  Adirondacks." 

At  the  regular  monthly  meeting  of  the 
Oregon  Academy  of  Sciences  held  on  January 
15  an  address  was  delivered  by  Mr.  Ira  E. 
Purdin  on  ^' Local  G^logical  Conditions." 
The  annual  meeting  of  the  academy  will  be 
held  on  March  11  and  12. 

Monday  evening  lectures  before  the  College 
of  Liberal  Arts  of  Northwestern  University 
have  heen  given  as  follows: 


December  20—"  Our  Present  Knowledge  of  Hu- 
man Linkage"  (illustrated),  by  Professor  William 
A.  Locy,  Ph.D.,  ScD. 

January  10— "  Some  Alaskan  Glaciers"  (illus- 
trated), by  Professor  Ulysses  S.  Grant,  Ph.D. 

January  24—"  From  Galileo  to  Kelvin,  the  Rise 
of  Modem  Physics,"  by  Professor  Henry  Crew, 
Ph.D. 

January  31— "Problems  of  Modem  Astronomy" 
(illustrated),  by  Professor  Philip  Fox,  M.S.,  di- 
rector of  Dearborn  Observatory. 

Professor  Hugo  Munsterbero,  of  Harvard 
University,  delivered,  on  January  21,  1910,  the 
second  of  the  series  of  lectures  being  given 
during  the  college  year  by  the  Omega  chapter 
of  the  Sigma  Xi  Society,  at  the  Ohio  State 
University,  Columbus,  O.  He  spoke  on  "  The 
Psychologist  in  the  Courtroom." 

The  fortieth  anniversary  of  the  founding 
of  the  American  Museum  of  Natural  History 
will  be  celebrated  on  the  afternoon  of  Feb- 
ruary 9,  at  which  time  a  statue  of  Morris 
Ketchum  Jesup  will  be  unveiled.  The  com- 
memoration and  presentation  address  will  be 
made  by  Mr.  Joseph  H.  Choate. 

The  Pennsylvania  State  Breeders'  Associa- 
tion and  Dairymen's  Association  held  me- 
morial services  for  Professor  Leonard  Pearson, 
at  the  University  of  Pennsylvania,  on  the  eve- 
ning of  February  2.  Dr.  James  Law  delivered 
the  principal  address. 

A  portrait  of  Dr.  Nathaniel  Chapman,  pro- 
fessor of  medicine  in  the  University  of  Penn- 
sylvania from  1813  to  1860,  was  presented  to 
the  College  of  Physicians  on  January  5.  The 
presentation  was  made  by  Dr.  S.  Weir  Mit- 
chell on  behalf  of  Mrs.  Henry  Caldwalader 
Chapman  in  memory  of  her  husband,  the  late 
Dr.  Henry  C.  Chapman. 

Dr.  James  F.  Conneffe,  assistant  in  the  de- 
partment of  bacteriology,  Ohio  State  Univer- 
sity, Columbus,  Ohio,  died  on  Thursday,  Jan- 
uary 20,  of  typhus  fever.  Dr.  Conneffe  went 
to  Mexico  as  a  member  of  an  expedition  in 
charge  of  Associate  Professor  E.  F.  McCamp- 
bell,  of  Ohio  State  University,  and  contracted 
the  disease  while  in  Mexico.  Dr.  Conneffe 
was  a  graduate  of  the  Medico-Chirurgical  Col- 
lege of  Philadelphia  in  1906. 
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Probate  has  been  granted  of  the  will  of  Sir 
Alfred  Jones,  of  whose  benefactions  to  public 
objects  some  particulars  have  already  been 
published.  The  estate  is  valued  at  £674,259. 
After  some  legacies  to  relatives  and  employees, 
Sir  Alfred  left  the  residue  of  his  estate,  which 
wiU  probably  exceed  £600,000,  for  such  public 
purposes  and  objects  in  England,  or  in  any 
British  possession  on  the  west  coast  of  Africa 
as  his  trustees  may  think  fit.  Five  suggestions 
as  to  the  purposes  to  which  the  money  might 
be  applied  are  made,  the  first  three  of  which 
are :  (a)  The  technical  education  of  natives  on 
the  west  coast  of  Africa;  (h)  the  advancement, 
benefit  or  support  of  education  or  science;  (c) 
original  research  of  all  kinds  into  the  cause 
of  diseases  on  the  west  coast  of  Africa. 

The  executive  committee  of  the  National 
Education  Association  announces  that  the 
forty-eighth  annual  convention  will  be  held 
in  Boston,  Mass.,  July  2  to  8,  1910. 

The  third  International  Congress  of  School 
Hygiene  will  be  held  at  Paris,  August  2-7, 
1910.  The  importance  of  the  subject  to  which 
the  congress  pertains,  and  the  interest  mani- 
fested in  the  first  congress  held  at  Nuremburg 
in  April,  1904,  and  in  the  second  of  the  series 
held  at  London  in  August,  1907,  justify  the 
belief  that  the  forthcoming  congress  will  be 
largely  attended,  and  that  its  deliberations 
will  materially  advance  the  efforts  for  the 
improved  hygienic  condition  of  schools  and 
the  physical  well-being  of  school  children. 
M.  Duomergue,  the  minister  of  public  instruc- 
tion in  France,  has  accepted  the  honorary 
presidency  of  the  congress.  The  president  is 
Dr.  A.  Mathieu,  president  of  the  French  Asso- 
ciation of  School  Hygiene,  Paris,  France. 
The  medical  inspector  of  schools,  Paris,  Dr. 
Duf  estel,  is  the  general  secretary  of  the  execu- 
tive committee  of  the  congress. 

Funds  have  been  raised  by  public  subscrip- 
tion for  the  establishment  of  an  astronomical 
observatory  at  Kamuki,  Honoliilu,  to  be  used 
in  the  first  instance  for  observations  of  Hal- 
ley's  comet.  The  observatory,  however,  will 
be  permanent  and  under  control  of  the  College 
of  Hawaii. 


The  Harvard  Seismographic  Station  in  the 
geological  section  of  the  university  museum 
has  been  open  to  inspection  by  officers 
of  the  university  and  their  families.  Pro- 
fessor J.  B.  Woodworth  or  a  representative 
has  been  present  to  explain  the  seismograph 
and  to  show  the  records  obtained  of  distant 
earthquakes.  During  this  week  the  station  has 
been  open  to  inspection  by  students  in  the 
university  and  their  friends.  The  Students' 
Meteorological  Observatory  (on  the  roof  of  the 
Geological  Museum),  which  is  now  partially 
equipped  with  instruments,  has  been  open  for 
inspection  on  the  same  days.  Professor  R. 
DeC.  Ward  or  Mr.  William  G.  Reed,  Jr.,  has 
been  present  to  explain  the  use  of  the  instru- 
ments. The  new  model  of  the  temperatures 
of  Boston,  recently  placed  in  the  museum  ex- 
hibition rooms,  were  shown  at  the  same  time. 

The  council  of  the  Royal  College  of  Sur- 
geons, in  view  of  the  fact  that  women  medical 
students  are  to  be  admitted  to  the  college 
diplomas  in  January,  adopted  a  recommenda- 
tion that  the  London  and  Edinburgh  schools 
of  medicine  for  women  be  added  to  the  list 
of  medical  schools  recognized  by  the  two  royal 
colleges. 

From  February  7  to  12  two  seed  and  soil 
special  trains  will  be  run  over  the  Vandalia 
line  from  St.  Louis  to  Terre  Haute  and  thence 
to  Peoria.  From  Peoria  the  same  party  will 
travel  on  a  train  over  the  Toledo,  Peoria  and 
Western  Railroad  from  Sheridan  to  Warsaw — 
from  Indiana  state  line  to  the  Mississippi. 
The  speakers  will  be  provided  by  the  Agricul- 
tural Experiment  Station  of  the  University  of 
Illinois  and  the  trains  by  the  railroad  com- 
panies. 

*  The  Journal  of  the  American  Medical  Asso^ 
ciation  states  that  the  Philadelphia  County 
Medical  Society  had  decided  to  establish  a 
medical  library  for  the  use  of  its  younger 
members.  The  library  committee  was  author- 
ized to  contract  with  the  Free  Library  of 
Philadelphia  for  the  reservation  of  alcoves  in 
the  different  branches  throughout  the  city  for 
medical  books  and  publications.  These  works 
are  to  be  selected  by  a  committee  composed  of 
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Dts.  James  M.  Anders,  M.  Howard  Fussell, 
Herman  Allen  and  Edward  E.  Montgomery. 
An  initial  appropriation  of  $300  was  made  by 
the  society  for  the  purchase  of  books  and 
journals. 

The  desirability  of  establishing  an  interna- 
tional scale  for  the  comparison  of  observations 
in  Bolar  radiation  has  led  Mr.  C.  G.  Abbot, 
director  of  the  Smithsonian  Astrophysical 
Observatory,  to  construct  a  standard  '^pyr- 
heliometer."  This  instrument,  tested  by  him 
both  in  Washington  and  at  Mount  Wilson  in 
California,  has  been  found  to  yield  satisfac- 
tory results.  Accordingly,  a  limited  grant 
from  the  Hodgkins  Fund  of  the  Smithsonian 
Institution  was  made  for  the  construction  of 
four  of  these  silver  disk  pyrheliometers. 
These  have  now  been  completed  and  are  about 
to  be  sent  to  investigators  in  widely  separated 
localities  for  use  in  obtaining  constants.  The 
first  will  be  sent  to  M.  VioUe,  who  is  chairman 
of  the  committee  on  solar  radiation  of  the 
Solar  Union,  and  by  him  will  be  placed  in  the 
meteorological  station  established  by  the 
French  government  on  the  Pic  du  Midi  in  the 
Pyrenees  in  the  south  of  France.  The  second 
will  go  to  M.  Chistoni,  of  the  Physical  Insti- 
tution in  Naples,  and  will  be  sent  to  the  ob- 
servatory on  Mount  Vesuvius. 

This  government  has  received  through  the 
customary  diplomatic  channels,  an  announce- 
ment of  the  Official  Exhibition  of  Art  to  be 
held  at  Buenos  Aires,  Argentine  Kepublic,  to 
commemorate  the  first  centenary  of  the  inde- 
pendence of  the  coimtry.  This  exhibition  will 
be  opened  on  May  25,  1910,  and  will  be  con- 
tinued until  September  30,  or  later  should  the 
executive  committee  so  decide.  Full  details 
with  reference  to  the  conditions  of  participa- 
tion in  the  exhibit  may  be  obtained  by  ad- 
dressing El  Senor  Comisario  General,  Ez- 
posicion  Intemacional  de  Arte  del  Centenario, 
CangaUo  827,  Buenos  Aires,  Eepublica  Argen- 
tina. 


UNIVERBITT  AND  EDUCATIONAL  NEWS 

Chabitable  and  educational  institutions  re- 
ceived $162,000  by  the  will  of  Mrs.  Frances  E. 
Curtiss,  of  Chicago.    Among  the  institutions 


benefited  are  Williams  College,  Williamstown, 
Mass.,  $25,000. 

Cooper  Medical  College,  San  Francisco, 
has  received  a  bequest  of  $5,000  by  the  will 
of  the  late  Mrs.  Myrick. 

Plans  are  under  way  for  the  merger  of  the 
Jefferson,  Medico-Chirurgical  and  Polyclinic 
Medical  Colleges  of  Philadelphia  and  their 
connection  with  some  university  as  its  medical 
department. 

The  trustees  of  Syracuse  University  have 
recently  voted  in  favor  of  the  proposition  to 
establish  a  College  of  Agriculture  and  For- 
estry in  that  institution.  As  a  preliminary 
step  there  wiU  be  organized  out  of  facilities 
already  available  an  agricultural  group  and 
a  forestry  group  of  studies  drawn  especially 
from  the  departments  of  botany,  chemistry, 
engineering,  geology  (including  meteorology) 
and  zoology.  These  courses  will  be  open  to 
election  with  the  next  coUegiate  year.  Tem- 
porarily, the  work  of  organization  is  to  be 
under  the  direction  of  Professor  William  L. 
Bray,  of  the  department  of  botany. 

The  total  number  in  attendance  last  year 
for  the  two  weeks'  courses  in  agriculture  and 
for  the  Com  Growers'  and  Stockmen's  Con- 
ventions at  the  University  of  Illinois  was  776. 
That  number  will  be  more  than  surpassed  this 
year.  More  than  700  have  already  been  regis- 
tered, of  whom  115  are  women.  The  lectures 
are  being  given  not  only  by  men  of  the  college, 
but  by  men  of  prominence  from  different  parts 
of  the  state. 

PfiEsmENT  ScHURMAN,  of  Comell  Univer- 
sity, said  in  a  recent  address:  '^I  should  like 
most  to  see  at  Comell  a  score  of  research 
professorships  with  salaries,  say  $7,500  each, 
which  would  call  for  a  capital  of  some  $3,000,- 
000  or  $4,000,000,  a  really  small  amount  in 
this  age  of  American  multi-millionaires." 

Dr.  Louis  A.  Klein,  appointed  last  year 
professor  of  pharmacology  and  veterinary 
medicine,  has  now  been  made  dean  of  the 
veterinary  department  of  the  University  of 
Pennsylvania,  to  fill  the  vacancy  occasioned 
by  the  death  of  Dr.  Leonard  Pearson. 
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EoBERT  Eruoe  Brinsmade,  B.S.  (Washing- 
ton University),  E.M.  (Lehigh),  has  accepted 
the  chair  of  mining  engineering  at  West  Vir- 
ginia University,  replacing  Henry  Mau  Payne, 
who  has  gone  into  other  lines  of  work. 

Mr.  O.  T.  Jones,  of  the  Geological  Survey 
of  England  and  Wales,  has  been  appointed 
lecturer  in  geology  and  physical  geography 
in  University  College,  Aberystwyth. 

Mr.  H.  J.  Seymour,  B.A.,  of  the  Geological 
Survey  of  Ireland,  has  been  appointed  pro- 
fessor of  geology  in  University  Collie, 
Dublin. 

DISCUSSION   AND   CORRESPONDENCE 
THE  GREEN  BUG  AND  ITS  NATURAL  ENEIOES 

Professor  Woodworth  has  very  kindly  sent 
me  in  advance  a  copy  of  his  review  of  "The 
Green  Bug  and  Its  Natural  Enemies."  The 
views  advanced  by  him  are  interesting  and  his 
interpretations  somewhat  out  of  the  usual 
order. 

1.  He  does  not  understand  why  data 
from  the  experimental  laboratory  studies 
were  not  used  to  show  the  potentiality 
of  the  parasite,  Lysiphlehua  tritici,  over  the 
green  bug,  Toxoptera  graminum.  No  at- 
tempt was  made  to  use  the  data  in  that  way, 
since  the  contest  between  the  two  forms  took 
place,  not  in  the  experimental  laboratory,  but 
under  natural  conditions  in  the  open,  over 
territory  from  central  Texas  northward 
through  Oklahoma  to  central  Kansas.  Ac- 
cordingly, it  was  stated  (page  135),  "The 
average  number  of  green  bugs  killed  by  a 
single  parasite  under  natural  conditions  is 
probably  much  larger  than  the  above  figures 
show,''  and  reasons  were  there  given  for  this 
opinion.  Since  that  time  corroborative  evi- 
dence on  this  point  has  appeared  as  follows: 
"  The  female  Lysiphlehus  is  even  more  prolific 
than  the  female  Toxoptera.  Mr.  Phillips  has 
found  females  which  had  upwards  of  four 
hundred  eggs  in  their  ovaries  and  Mr.  Kelly 
has  reared  in  some  cases  206  individuals  from 
a  single  mother  Lysiphlehus.^ 

Obviously,  then,  figures  or  tables,  such  as 

prepared  by  the  reviewer,  based  on  data  ob- 

*  Circular  No.  93  rev.,  p.  15,  U.  S.  Dept.  of 
Agric,  B.  of  Ent.,  June  23,  1909. 


tained  under  artificial  conditions,  would  not 
form  a  safe  basis  for  conclusions  upon  the 
outcome  of  such  a  struggle  in  the  natural  en- 
vironments of  the  contestants. 

However,  since  the  reviewer  has  placed 
special  stress  upon  the  value  of  his  tables  it 
should  be  noted,  as  showing  their  bearing  upon 
the  laboratory  experiments,  that  he  takes  the 
minimum  period,  five  days,  for  development 
of  the  green  bug  and  considers  that  as  the 
average.  That  is,  among  140  green  bugs 
reared  in  laboratory  under  daily  observation, 
four,  or  2.8  per  cent.,  gave  birth  to  young  on 
the  fifth  day,  and  this  percentage  he  rates  as 
the  average.  As  a  result  he  obtains  95^571 
progeny  for  one  green  bug  in  thirty  days, 
whereas  the  author,  using  the  average  summer 
rate,  seven  days,  of  development  for  80  green 
bugs  reared  in  laboratory  under  daily  obser- 
vation, obtains  for  the  same  period  15,794 
(page  95) — a  difference  of  79,777  on  the  first 
basis  of  comparison.  As  to  the  parasite,  the 
reviewer  takes  the  average  rate  (page  7  based 
on  results  of  several  observers)  of  development 
of  parasite  in  the  open  field,  seven  days,  for 
his  computation  on  the  parasite. 

That  is,  the  behavior  of  2.8  per  cent,  of  the 
green  bugs  observed  in  the  laboratory  and  the 
behavior  of  the  average  of  all  parasites  ob- 
served in  the  open,  are  the  factors  which  he 
uses  to  compute  the  potentiality  of  the  para- 
site. Obviously,  basal  factors  so  unlike  in. 
quantity  and  conditions  furnish  no  reliable 
foundation  for  comparisons  from  which  to 
deduct  safe  conclusions.  Furthermore,  these 
factors  are  not  representative  of  the  data 
from  which  they  are  supposed  to  be  taken. 

Consequently,  the  subsequent  computations 
and  deductions  upon  his  table  as  brought  out 
by  the  reviewer,  unique  in  themselves,  would 
not  seem  to  require  further  consideration  here. 

The  statement  of  the  author  regarding  the 
outcome  of  the  struggle  between  the  parasite 
and  its  host  was  not  based  upon  deductions 
from  the  experimental  laboratory  data,  but 
from  the  records  of  continuous  field  observa- 
tions made  during  the  entire  time  of  the 
struggle  by  eight  different  reliable  observers. 
The  seven  from  the  university  were  stationed 
from  central  Oklahoma  to  northern  Kansas,  as 
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shown  by  pages  13  to  30  of  the  bulletin.  The 
eighth.  Agent  Sanborn,  of  the  Federal  Bureau, 
who  had  been  working  by  assignment  on  this 
problem  for  a  year  previous,  was  present  at  the 
original  outbreak  in  Texas  and  made  personal 
observations  back  and  forth  from  central 
Texas  through  Oklahoma  to  central  Kansas. 

The  pertinent  portions  of  these  various 
field  observations  are  to  be  found  on  the 
pages  just  cited,  and  all  agree  without  quali- 
fications that  Toxoptera  graminum  had  been 
vanquished  by  L,  tritici.  Moreover,  every 
«ntomologi8t  whose  observations  on  this  undue 
multiplication  of  T.  graminum  have  since 
been  published  agree  on  this  point. 

From  the  information,  then,  at  hand  bearing 
upon  the  statement,  ''That  this  parasite  not 
only  controlled,  but  in  many  cases  practically 
exterminated,  the  green  bug  last  season  no  one 
questions,"  it  would  seem  that,  with  the  ex- 
ception of  the  reviewer,  this  statement  main- 
tains. 

2.  The  reviewer  suggests  the  probability  of 
the  disapi>earance  of  the  green  bug  being  due 
to  meteorological  influences  and  cites  from  the 
report  to  show  that  climatic  conditions  inim- 
ical to  the  green  bug  do  arise.  Such  condi- 
tions do  arise,  but,  as  Glenn  has  shown  later 
in  this  report  (pages  176  and  180),  it  is  the 
extremes  of  summer  and  winter  temperature 
that  affect  the'  green  bug,  while  the  struggle 
between  these  forms  took  place  and  was  de- 
cided during  April  and  May,  within  which 
time,  as  the  records  show,  no  such  inimical 
climatic  conditions  existed. 

3.  On  pages  150-155  of  this  bulletin  it  was 
shown  in  the  laboratory  experiments  that  L. 
tritici  did  parasitize  certain  aphids  other  than 
T,  graminum.  On  page  156  the  original  de- 
scription of  L.  tritici  Ashmead  is  published, 
in  which  appears,  ''Beared  June  20,  1882, 
from  wheat  Aphis,  Aphis  avenm,'^  There  does 
not,  then,  seem  to  be  any  evidence  in  this  bul- 
letin to  support  the  reviewer's  inference,  that, 
^He  [the  author]  considers  the  parasite  to 
belong  particularly  with  this  species  of 
Aphid." 

4.  In  referring,  however,  to  whether  Lysv- 
pKUhus  maintains  a  general  distribution  on 
these  other  hosts  the  reviewer  calls  attention  to 


a  pertinent  question.  The  author  believed  and 
so  stated  many  times  during  this  outbreak 
prior  to  the  middle  of  April,  that  this  para- 
site existed  quite  generally  over  the  country, 
supposedly  on  other  aphid  hosts.  The  au- 
thor's opinion  was  modified  during  April  by 
the  cumulation  of  the  following  data : 
(Pages  31  and  32.) 

(a)  The  green  bug  was  present  in  Kansas 
in  December,  1906. 

(b)  During  the  first  two  weeks  of  April, 
eight  widely  separated  localities  throughout 
the  wheat  area  of  the  state  showed  parasites 
present  in  but  one  place,  and  subsequent  ex- 
amination proved  that  to  be  a  spot  of  very 
small  area. 

(c)  During  the  same  period  of  April  an  ex- 
pert from  the  Federal  Bureau  of  Entomology, 
sent  here  to  study  the  situation,  examined 
wheat  .fields  in  nine  different  parts  of  the 
state  (Kansas)  and  found  those  places  free 
from  parasites,  except  at  one  x>oint  on  the 
southern  border,  where,  he  states,  "they  are 
beginning  to  appear." 

{d)  Field  experiments   showed  that  para- 
sites were  absent  until  introduced. 
(Pages  29  and  30.) 

(e)  Sanborn  reported  that  T.  graminum 
had  continued  to  multiply  during  December 
and  January  over  a  comparatively  large  area 
of  northern  Texas  under  conditions  favorable 
to  the  existence  of  the  parasite  and  yet  no 
parasite  had  appeared. 

Then,  later  in  the  season,  further  evidence 
tended  to  confirm  the  opinion  that  T.  gram' 
inum  did  not  maintain  a  general  distribution 
on  other  aphids:  First,  early  in  June,  after 
weather  favorable  to  hoth  the  artificial  and 
natural  distribution  of  the  parasites,  a  con- 
servative, trained  observer  found  a  large  area 
in  the  northern  part  of  the  state  (Kansas) 
where  green  bugs  were  present,  but  parasites, 
with  one  possible  exception,  only  where  intro- 
duced. Second,  a  serious  outbreak  of  the 
green  bug  was  reported  from  Washington, 
D.  C,  unattended  by  the  parasite,  and  this  at 
the  close  of  July,  a  season  most  favorable  for 
the  activities  of  the  parasite  (page  32). 

Since  the  meteorological  conditions  of  the 
spring  of  1907  were  unusual,  the  author  was 
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still  of  the  opinion  that  in  normal  years  the 
parasite  would,  in  all  probability,  maintain  a 
general  distribution  (page  26).  During  the 
spring  and  summer  of  1909  a  notable  excep- 
tion to  this  opinion  existed  in  southwestern 
Oklahoma.  Here  the  green  bug  was  abun- 
dant over  about  one  hundred  square  miles. 
This  area  was  examined,  first  by  a  representa- 
tive from  the  federal  bureau  about  the  middle 
of  April  and  then  by  a  member  of  the  ento- 
mological department  of  the  university  of 
Kansas  a  month  later,  and  neither  of  these 
entomologists  found  any  evidence  of  the  pres- 
ence of  the  parasite.  Eeliable  reports  subse- 
quently made  to  the  author  showed  the  green 
bugs  present  and  the  absence  of  the  parasite 
during  the  entire  growing  season  and  this  in 
a  locality  where  parasites  were  superabun- 
dant two  years  previous  and  in  a  climate 
favorable  to  the  existence  and  natural  distri- 
bution of  the  parasite. 

These  are  the  evidences  upon  which  the 
opinion  was  based  that  this  parasite  does  not 
maintain  a  general  distribution. 

6.  What  the  reviewer  says  regarding  the 
Australian  lady  bird  in  California  is  impor- 
tant. The  only  reference  to  this  insect  in  the 
bulletin  is  in  connection  with  a  historical 
summary  of  entomological  endeavor  in  the 
control  of  one  insect  by  the  use  of  another. 
Since  this  lady  bird  is  not  referred  to  in  the 
discussion  of  the  green-bug  problems,  there 
does  not  appear  to  be  anything  to  show  that 
the  behavior  of  this  lady  bird  was  used  as 
corroborative  evidence  to  strengthen  any  con- 
clusions regarding  the  green  bug  and  its 
parasite.  S.  J.  Hunter 

Depabtment  of  Entomology, 
Univebsitt  of  Kansas 

OAMETOGENESIS    OF    THE    SAWFLY    NEMATUS 
RIBESIL      A   CORRECTION 

In  the  Quarterly  Journal  of  Microscopical 
Science,  Vol.  51,  1907,  p.  101,  I  described  ob- 
servations on  the  gametogenesis  of  Nematus 
rihesii,  some  of  which  subsequent  work  has 
shown  to  be  erroneous.  Since  my  statements 
have  been  quoted  in  several  recent  papers,  I 
think  it  necessary  to  correct  the  mistakes  as 


far  as  possible,  although  I  have  not  yet 
reached  a  satisfactory  solution  of  the  phe- 
nomena. The  errors  arose  partly  through 
misinterpretation  of  the  phenomena  observed, 
and  partly  through  imperfect  fixation,  for  I 
find  that,  unless  the  material  is  very  accu- 
rately fixed,  the  chromosomes  tend  to  adhere 
together  and  give  the  appearance  of  a  smaller 
number  than  the  true  one.  The  same  cause 
has  led  other  observers  to  make  similar  mis- 
takes. 

Eeinvestigation  of  Nematus  shows,  in  the 
first  place,  that  there  is  only  one  division  of 
the  spermatocytes;  the  first  division  described 
in  my  paper  is  not  a  true  mitosis,  but  is  prob- 
ably comparable  with  the  abortive  division 
observed  in  the  spermatogenesis  of  the  bee. 
I  have  not  yet  been  able  to  determine  the 
chromosome  number  with  certainty.  In  the 
spermatogonia  the  number  appears  to  be 
about  sixteen,  and  that  in  spermatocyte 
mitoses  about  eight,  but  if  eight  is  the  true 
reduced  number,  the  occurrence  of  sixteen  in 
the  spermatogonial  mitoses  of  larvae  derived 
from  parthenogenetic  eggs  is  unexplained. 
In  the  bee,  and  as  I  find,  also  in  a  cynipid  (to 
be  published  shortly),  the  spermatogonial 
number  is  the  same  as  that  of  the  spermato- 
cytes. 

I  have  not  yet  obtained  fresh  material  for 
reinvestigation  of  the  maturation  of  the  egfir* 
but  the  results  of  my  recent  work  on  the 
spermatogenesis  make  it  clear  that  my  ob« 
servations  on  the  chromosomes  in  the  polar 
divisions  also  require  revision. 

But  the  behavior  of  the  chromosomes  in 
Nematv^B  rihesii  is  so  difficult  to  follow  that  it 
is  possible  that  the  true  interpretation  will  be 
obtained  only  by  the  discovery  of  some  nearly 
related  species  in  which  they  are  more  clearly 
distinguishable.  Leonard  Doncastbb 

University  of  Birmingham,  England, 
November,  1909 

mountain  and  valley  WmDS  in  the  CANADIAlir 

SELKIRES 

To  THE  Editor  of  Science  :  Eeport  has  been 
brought  from  British  Columbia  by  Mr.  0.  T. 
Brodrick,  of  Harvard  University,  of  an  in- 
teresting case  of  the  daytime  descent  of  air 
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enirents  in  mountain  valleys.  The  fact  of  the 
nocturnal  descent  of  air  on  mountain  sides 
and  alon^  the  floors  of  mountain  valleys  is 
familiar,  and  in  some  cases  a  deepening  of  the 
current  during  the  night  has  been  noted.  The 
present  report  describes  the  method  of  occur- 
rence of  the  lateral  drainage  only.  The  ob- 
server found  that  during  the  daytime,  pro- 
vided the  sun  shone,  a  distinct  set  of  the  air 
toward  the  valley  bottoms  was  noticeable  in 
the  shadows  of  cliffs,  while  in  the  sunlight  no 
movement  was  discernible.  One  case,  where 
a  vertical  cliff  cast  a  well-defined  shadow, 
showed  that  by  going  even  so  short  a  distance 
as  twenty-five  feet,  one  moved  from  imcom- 
fortable  heat  into  a  cooling  breeze.  This 
descent  of  air  in  the  shadows  was  undoubtedly 
due  to  a  cooling  similar  to  the  more  often  ob- 
served nocturnal  phenomenon,  though  on  a 
veiy  small  scale. 

A  similar  control  over  nocturnal  winds  was 
noted  by  the  writer  a  few  years  ago  near  the 
foot  of  the  Blecillewaet  Glacier,  in  the  Canad- 
ian Selkirks.  The  valley  of  the  Illecillwaet 
Biver,  which  flows  northwestward  from  the 
glacier,  is  very  steep  walled.  This,  with  the 
presence  of  the  ice,  affords  ideal  conditions 
for  nocturnal  downcast  winds.  About  sunset 
on  the  day  in  question,  the  writer  was  stand- 
ing near  the  foot  of  the  glacier,  but  somewhat 
upon  the  east  side  of  the  valley.  The  air  was 
perfectly  calm,  and  the  temperature  in  the 
fuD  sunlight  gave  no  indication  of  the  pres- 
ence of  the  ice.  The  west  side  of  the  valley 
was  already  in  shadow.  As  the  edge  of  this 
shadow  crossed  the  valley  floor,  a  distinct 
movement  of  foliage  within  the  shadow  be- 
came evident.  The  zone  of  movement 
widened,  keeping  pace  with  the  advance  of  the 
shadow;  and  as  the  edge  of  the  latter  passed 
the  observer  on  its  way  up  the  east  wall  of  the 
valley,  the  edge  of  the  zone  of  foliage  move- 
ment lagged  a  hardly  perceptible  distance  be- 
hind, and  was  seen  to  move  up  the  slope  to  the 
limit  of  the  bushes.  Possible  movement  be- 
yond this  point  was  rendered  invisible  by  the 
distance  and  character  of  vegetation  on  the 
higher  slopes.  Almost  at  the  instant  of  the 
passing  of  the  shadow  edge,  a  gentle  puff  of 


cold  wind  down  off  the  glacier  announced  the 
beginning  of  the  nocturnal  descent  of  air. 
Half  an  hour  later,  at  the  hotel  some  distance 
down  the  valley,  the  night  wind  was  already 
blowing  moderately  and  the  temperature  had 
dropped  many  degrees. 

It  is  improbable  that  the  upper  limit  of 
foliage  movement  indicated  the  depth  of  the 
down-valley  current  in  "mid-stream."  The 
rapidity  of  ascent  of  the  shadow  would  call 
for  the  sudden  beginning  of  movement  of  a 
mass  of  air  so  large  that  it  could  not  possibly 
have  been  cooled  thus  quickly  throughout. 
Instead,  the  upper  limit  of  a  relatively  thin 
sheet  of  cooling  air  which  was  moving  more 
or  less  directly  toward  the  valley  bottom,  was 
indicated. 

Observation  may  prove  that  this  lateral 
movement,  while  showing  near  its  upper  lim- 
its a  fairly  direct  downward  course,  turns 
more  and  more  obliquely  down  the  valley 
under  the  influence  of  the  drag  of  the  air- 
stream  proper.  Careful  study  might  also 
show  whether  the  surfaces  of  such  down-val- 
ley currents  assume  the  slight  convexity  noted 
in  the  case  of  water-streams,  or  whether  the 
constant  lateral  accessions  of  air  tend  to  pro- 
duce a  diminishing  concavity  of  surface  as 
the  stream  slowly  deepens  during  the  night. 

B.  M.  Vabney 
Habvasd  Univebsitt, 
January  6,  1010 


SCIENTIFIC  BOOKS 

Outlines  of  Chemistry:  A  Text-Book  for  Col- 
lege   Students.      By    Louis    Kahlenbebo, 
Ph.D.,  Professor  of  Chemistry  and  Director 
of  the  Course  in  Chemistry  in  the  Univer- 
sity of  Wisconsin.     New  York,  The  Mac- 
millan  Co.    1909.    Pp.  vii  +  548.    $2.60  net. 
In  a  clear  and  interesting  style  the  author 
here  presents   such   a  course   in  elementary 
chendstry  as  was  almost  universally  taught  a 
generation  ago  and  still  keeps  its  place  in 
many  of  our  largest  institutions  of  learning. 
Professor  Kahlenberg  has   accomplished   his 
purpose  with  a  high  degree  of  success,  but  we 
may  nevertheless  inquire  with  all  seriousness 
whether  this  purpose  is  consistent  with  the 
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most  efficient  training  of  chemists  as  tech- 
nicians and  as  thinkers. 

Chemistry,  it  must  he  admitted,  is  still  far 
from  heing  an  exact  science,  but  an  enormous 
stride  has  been  made  in  this  direction  during 
the  last  few  decades  as  a  result  of  the  work  of 
such  men  as  Guldberg  and  Waage,  Gibbs, 
yan't  HofF  and  Arrhenius.  The  exact  laws 
and  theories  developed  during  this  period  con- 
stitute powerful  weapons  of  research  which 
are  the  birthright  of  the  new  generation  of 
chemists.  To  withhold  all  knowledge  of  these 
illuminating  ideas  even  in  the  most  elemen- 
tary course  in  chemistry  is  unjust  to  the  stu- 
dent and  to  the  science. 

If  the  author  had  omitted  all  theory  from 
his  book  and  made  it  frankly  descriptive, 
there  would  be  little  to  criticize  and  much  to 
praise,  but  this  volume  contains  fully  as 
much  of  chemical  theory  as  the  average 
teacher  would  consider  it  desirable  to  intro- 
duce in  a  aingle  course.  However,  the  laws 
and  theories  with  which  the  reader  of  Kahlen- 
berg's  book  will  become  familiar  are  chiefly 
limited  to  those  which  had  been  accepted  a 
generation  or  more  ago. 

It  was  to  be  expected  from  one  holding 
Professor  Kahlenberg's  pronounced  views  that 
the  great  modem  developments  in  the  study 
of  solutions,  especially  of  aqueous  solutions 
of  electrolytes,  would  receive  but  scant  atten- 
tion, but  other  great  advances  in  chemical 
theory  suffer  from  an  equal  neglect.  The  im- 
portant ideas  of  heterogeneous  equilibrium 
introduced  by  Willard  Gibbs,  which  have  been 
brought  into  simple  pedagogic  form  by  vari- 
ous teachers,  notably  by  Ostwald,  are  not  only 
ignored,  but  statements  are  made  which 
flagrantly  violate  all  phase-rule  doctrine.  The 
student  can  not  fail  to  acquire  fundamentally 
erroneous  conceptions  from  such  a  paragraph 
as  the  following: 

Suppose  a  block  of  ice  and  one  of  common  salt 
be  placed  in  contact  with  each  other;  we  nofce 
that  the  salt  and  ice  gradually  disappear,  forming 
a  brine.  Evidently  the  brine  has  quite  different 
properties  from  those  of  either  the  salt  or  the  ice. 
Moreover,  there  was  a  marked  change  of  tempera- 
ture, in  this  case  a  cooling  effect,  as  the  salt  and 
ice  acted  on  each  other.    Furthermore,  a  contrac- 


tion ensued,  for  the  volume  of  the  brine  is  less 
than  the  sum  of  the  volumes  of  the  blocks  of  ice 
and  salt.  Again,  as  a  block  of  ice  and  one  of 
paraffine,  or  one  of  salt  and  one  of  paraffine,  for 
example,  do  not  act  on  each  other  at  all  when 
brought  into  contact,  it  is  clear  that  the  action 
between  ice  and  salt  takes  place  because  of  the 
specific  nature  of  the  substances.  Furthermore, 
it  has  been  found  that  below  — 22**  C.  ice  and 
common  salt  no  longer  act  on  each  other,  just  as 
iron  and  sulphur  do  not  act  on  each  other  at 
ordinary  temperatures.  Raise  the  temperature 
sufficiently  in  each  case^  and  at  a  certain  definite 
point  action  begins. 

In  this  paragraph  the  author  shows  also  his 
attitude  towards  the  important  subject  of  re- 
action velocity.  His  comparison  of  the  eutec- 
tic  point  of  salt  and  water  with  the  "  definite 
point"  at  which  sulphur  and  iron  begin  to 
react  might  be  regarded  as  a  mere  slip  of  the 
pen  were  it  not  for  the  fact  that  similar  ideas 
are  advanced  in  the  discussion  of  ignition 
points  and  kindred,  phenomena.  One  of  the 
most  serious  fallacies  concerning  reaction 
velocity  is  not  only  affirmed  but  italicized  on 
page  23. 

The  rate  with  which  a  chemical  reaction  pro- 
ceeds is  proportional  to  the  chemical  affinity  that 
comes  into  play. 

If  this  were  the  truth  we  may  be  sure  that 
none  of  us  would  be  alive  to  announce  it,  for 
the  affinity  of  our  tissues  for  the  oxygen  of  the 
air  is  enormous  compared  with  that  which 
comes  into  play  in  the  majority  of  vital  proc- 
esses. 

Other  instances  of  too  much  theory  might 
be  cited.  For  example,  the  statements  con- 
cerning the  nascent  state  and  the  mechanism 
of  oxidation  and  reduction  processes  are>  to 
say  the  least,  unproven.  In  discussing  inor- 
ganic compounds  frequent  use  is  made  of 
graphical  formuls  of  very  questionable  char- 
acter. Mention  is  nowhere  made  of  the  simple 
gas  laws,  but  an  amazing  polemic  chapter  is 
devoted  to  theories  of  solution  and  osmotic 
pressure. 

The  principle  of  mass  action  is  griven 
friendly  though  somewhat  scant  discussion^ 
Owing  to  the  author's  unwillingness  to  adopt 
the  ionic  view,  he  has  been  unable  to  apply^ 
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this  principle  to  the  large  number  of  phe- 
nomena in  aqneous  solutions  which  so  well  il- 
Instrate  the  laws  of  chemical  equilibrium. 

The  student  who  depends  upon  this  text- 
book may  acquire  a  large  number  of  useful 
chemical  facts.  He  will  be  attracted  by  the 
lucidity  and  stimulated  by  the  enthusiasm  of 
the  author,  but  he  will  nevertheless  be  seri- 
oosly  handicapped  when  in  any  field  of  chem- 
ical endeavor  he  enters  into  competition  with 
men  who  are  trained  in  the  use  of  all  the  tools 
of  modem  chemistry.        Gilbert  N.  Lewis 

Massachubettb  Institute  of 
Tbchnoloot,  Boston,  Mass., 
January  20^  1910 

lagiiageUer    over    Entoparasitishe    Muscide- 
larver  has  Anthropoder.     Af  I.  C.  Nielsen. 
Copenhagen.     1909.     Entomologiske    Med- 
delelser,  R.  2,  Bd.  4  (1909),  with  4  plates. 
The  above  paper  consists  of  110  pages  in 
Danish  of  investigations  of  muscid-larvsB  ento- 
parasitic  on  arthropods,  exclusive  of  careful 
explanations  in  both  English  and  Danish  of 
the  plates   and   over  five  pages   in  English 
giving  a   sununary   of   the  more   important 
resolts   announced.     It    shows    much   pains- 
taidng  work,  and  the  author  is  to  be  highly 
commended  on  the  very  valuable  results  ob- 
tained. 

After  reviewing  the  greater  part  of  the 
literature,  eight  species  are  treated  in  detail, 
descriptions  and  figures  being  given  of  the 
maggot  stages  and  puparia,  to  which  are  added 
many  data  on  host  relations.  The  one  great 
feature  of  the  work  is  the  establishing  of 
definite  characters  in  the  pharyngeal  skeleton 
of  the  eight  species  studied,  whereby  the 
maggot  stages  can  be  accurately  determined. 
It  is  reasonable  to  suppose  that  the  characters 
given  by  the  author  will  hold  good  through 
a  kige  part  of  the  superfamily  Muscoidea. 
Excellent  figures  are  given  of  the  pharyngeal 
skeleton  in  its  different  stages,  and  the  au- 
thor is  undoubtedly  correct  in  assuming  that 
there  are  but  three  maggot  stages  in  the 
majority  of  the  Muscoidea.  Some  exceptions 
to  this  rule  may  yet  be  found,  though  it  must 
be  admitted  that  the  probability  of  such  is 


remote.  Investigations  carried  on  by  the 
bureau  of  entomology  at  the  gipsy  moth 
parasite  laboratory  in  Massachusetts  indicate 
that  much  further  study  of  the  subject  is 
needed. 

The  spiracles  of  the  maggot,  both  anterior 
and  posterior,  have  been  carefully  studied  and 
figured  by  the  author.  The  determinations  of 
the  eight  species  above  mentioned  were  made 
with  the  aid  of  Mr.  H.  Kramer,  the  German 
specialist  in  TachinidsB.  I  can  only  say  that 
two  of  them,  Tachina  larvarum  Linn,  and 
Oarcelia  gnava  Meig.,  are  not  the  species 
handled  by  us  under  those  names  at  the  lab- 
oratory, and  we  have  the  authority  of  Drs. 
Kertesz  and  Handlirsch  for  our  determina- 
tions. Nielsen's  larvarum  deposits  maggots, 
while  ours  deposits  eggs.  As  further  evidence 
that  we  are  right,  we  know  that  the  American 
and  Japanese  species  of  Tachina  deposit  eggs. 
The  anal  stigmata  of  the  puparia  of  our 
larvarum  and  gnava  differ  conspicuously  from 
those  figured  by  Nielsen  under  these  names. 
These  points  only  show  the  difficulty  of  arriv- 
ing at  uniform  determinations  in  the  Tach- 
inidfiB  with  our  present  knowledge;  careful 
study  and  comparison  of  types,  even  of  the 
most  common  species,  must  be  made. 

Another  point  of  importance  brought  out  in 
the  paper  is  the  fact  that  the  chitinous  funnel 
of  the  maggot  is  not  an  actual  part  of  the 
latter's  integument,  but  is  formed  to  a  large 
extent  from  the  integument  of  the  host.  The 
author  shows  that  this  funnel  is  present  in  all 
three  stages  of  the  maggot  of  certain  species, 
but  we  know  that  other  species  are  without  it 
in  the  first  stage. 

Doctor  Nielsen  is  certainly  mistaken  in  be- 
lieving that  Compailura  concinnata  does  not 
penetrate  the  skin  of  the  caterpillar  with  its 
piercer  at  the  moment  of  larviposition.  Our 
investigations,  including  actual  observation  of 
the  living  flies  and  dissection  of  both  flies  and 
hosts,  prove  conclusively  that  such  penetration 
takes  place.  There  is  a  considerable  group  of 
species,  both  European  and  American,  that 
have  this  habit.  Mr.  William  B.  Thompson 
has  recently  secured  thorough  demonstration 
of  the  fact  with  concinnata  at  the  laboratory, 
thus  verifying  conclusions  arrived  at  from  a 


196 


SCIENCE 


[X.S.  Vol.  XXXI.  No.  788 


study  of  the  anatomy  of  the  parts,  supple- 
mented by  observation  of  the  females  and 
rearing  of  the  species  during  three  consecu- 
tive seasons. 

A  most  interesting  chapter  is  included  on 
the  economic  value  of  TachinidsB,  in  which  it 
is  shown  that  these  flies,  unaided  by  other 
parasites,  have  entirely  wiped  out  consider- 
able colonies  of  lepidopterous  larvae  in  Den- 
mark. 

It  is  greatly  to  be  hoped  that  Dr.  Nielsen, 
and  other  students  as  careful  and  painstaking 
as  he,  will  carry  on  further  investigation  of 
the  early  stages  of  Muscoidea. 

I  have  to  thank  Dr.  L.  O.  Howard,  chief  of 
the  bureau  of  entomology,  for  having  an  Eng- 
lish translation  of  Dr.  Nielsen's  paper  made 
for  me.  This  translation  was  done  by  Mr. 
August  Busck,  and  it  is  hoped  that  it  can  be 
published  in  the  near  future  for  the  benefit  of 
students  not  familiar  with  Danish. 

C.  H.  T.  TOWNSEND 

Gipsy  Moth  Pabasfte  Labobatoby 

The  Autobiography  of  Sir  Henry  Morton 
Stanley,  O.O.B.  Edited  by  his  wife, 
Dorothy  Stanley.  Pp.  xvii -4-538.  Six- 
teen photogravures  and  a  map.  Boston  and 
New  York,  Houghton  Mifflin  Company. 
1909.    $5  net. 

One  of  the  greatest  of  modem  geographers 
has  called  Henry  M.  Stanley  the  Bismarck  of 
Africa.  This  was  his  due  because  of  the  great 
part  he  took  in  the  solution  of  the  many  diffi- 
cult problems  of  that  continent. 

The  son  of  James  Rowland,  bom  in  1841,  at 
Denbigh,  in  Wales,  his  early  life  was  a  suc- 
cession of  serious  and  discouraging  struggles. 
In  fact,  nearly  his  whole  life  was  marked  by 
this  struggle  with  his  fellow  men.  Even 
after  success  had  crowned  him,  there  were  al- 
ways to  be  found  those  who  not  only  doubted 
and  opposed  him,  but  did  so  to  the  extreme  of 
malice. 

From  the  time  when  he  was  cast  off  by  his 
own  people  he  may  have  been  the  child  of  for- 
tune, but  it  was  always  hard  to  realize  that 
such  was  the  case;  perhaps  this  early  buffet- 
ting  was  the  means  of  developing  that  self- 


reliance  which  was  his  marked  characteristic 
through  life.  Neglected  by  his  family,  his 
early  training  in  the  poor-house  certainly  can 
not  be  considered  as  the  most  favorable  condi- 
tion for  beginning  a  career. 

The  first  chapters  of  this  volume  were  pre- 
pared by  Stanley  himself,  the  latter  portion  of 
the  work,  however,  is  the  kindly  work  of  his 
talented  wife,  who  has  filled  in  with  marked 
skill  the  blanks  in  his  rather  fragmentary 
journals  by  abstracts  from  his  publications. 

One  is  constantly  struck  during  the  perusal 
of  the  first  part  of  the  book  by  the  intensely 
devout  attitude  of  Stanley's  mind,  and  his 
sincerity  and  singleness  of  purpose.  His 
mental  activity  was  curiously  in  contrast  with 
his  surroundings,  and  he  was  most  fortunate 
in  his  early  contact  with  Mr.  Stanley,  the 
man  to  whom  he  owed  most  of  his  serious  con- 
victions as  well  as  his  name.  Would  that 
there  were  more  men  capable  and  willing  to 
throw  such  helpful  and  sturdy  influences  for 
good  about  the  needy  youth  of  to-day; 
whether  it  would  be  accepted  by  them  or  not 
is,  of  course,  an  open  question.  Stanley  ac- 
cepted them,  however,  and  prospered  under 
this  guidance. 

Thrown  again  upon  his  own  resources  by 
the  death  of  his  best  friend,  he  soon  became  a 
wanderer,  serving  in  the  southern  army,  later 
a  prisoner  of  war,  then  in  the  northern  navy. 
At  the  close  of  the  war  his  career  as  corre- 
spondent began,  and  he  traveled  extensively, 
inspiring  confidence  in  his  energy  and  capa- 
bility until  the  New  York  Herald  opened  the 
door  to  his  future  work. 

Of  this  work  the  estimate  of  the  great 
Petermann,  was  "  that  he  had  done  more  than 
all  the  scientific  travelers  in  Africa  for  eighty 
years  previous,  more  than  the  Arabians  for  a 
thousand  years,  and  that  he  had  no  equal 
among  the  ^discoverers'  of  the  earth."  This 
was  high  praise,  but  the  physical  exertions 
which  won  these  words  and  brought  him  home 
a  gray-haired  man  did  not  dampen  his  zeal, 
and  when  the  time  came  to  finish  the  work  of 
Livingstone,  he  was  ready  for  the  task. 

Stanley  undoubtedly  lived  ahead  of  his  time, 
but  time  has  caught  up  with  him,  and  the  real 
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estimate  of  the  man's  work  which  has  recently 
been  formed  by  the  cahner  study  of  the  un- 
prejudiced, will  only  be  helped  by  the  appear- 
ance of  this  thoroughly  good  work.  It  is  all 
that  an  autobiography  should  be.  There  is 
no  self-laudation,  no  posing  for  effect,  and  no 
fulsome  praise. 

In  an  ascending  scale  we  foUow  him 
through  Turkey,  the  Levant  and  Abyssinia. 
During  these  campaigns  he  became  famous 
for  the  accuracy  of  his  work ;  and  his  energy 
in  getting  it  to  his  publishers  was  so  great 
that  some  of  his  competitors  seemed  inclined 
to  doubt  its  authenticity  until  the  more  tardy 
reports  verified  his  statements.  In  the  follow- 
ing years,  during  the  search  for  Livingstone, 
the  war  in  Ashanti  land  and  the  search  for 
Emin  Bey,  the  description  of  the  terrible 
difficulties  encountered  were  undoubtedly  the 
cause  of  the  disbelief  so  frequently  expressed 
with  regard  to  his  results.  Stanley  was  not  a 
scientific  man,  but  his  keen  observation  of 
facts  and  his  conscientious  performance  of 
duty  must  over-balance  many  defects  in  this 
line.  The  pioneer  work  of  the  first  man 
traveling  along  these  lines  of  greatest  resist- 
ance must  have  been  savage  work  indeed,  and 
demanded  every  oiince  of  vitality  of  the  most 
capable  explorer  of  his  day,  if  not  of  any  time, 
and  the  wonder  is  that  so  few  mistakes  werp 
made. 

Immediately  upon  his  return  to  Europe  he 
sought  to  make  his  work  of  practical  value, 
and  here  again  he  encountered  the  wildest 
sort  of  antagonism.  His  success  and  his 
after  life  are  matters  of  history  and  this  vol- 
ume records  them  in  a  most  pleasant  and 
readable  manner. 

William  Libbet 


PROGRESS     OF    PALEONTOLOOIOAL    RE- 
SEARCH   BY    THE    CARNEGIE 
INSTITUTE 

Generously  supported  by  Mr.  Andrew  Car- 
negie, whose  interest  in  paleontological  re- 
search is  well  known,  the  Carnegie  Museum 
of  Pittsburgh  has  during  the  past  year  made 
many  forward  strides.  The  work  of  extrica- 
ting from  the  matrix  some  of  the  skulls  of 


the  mammalia  found  in  the  summer  of  1908 
in  the  Uinta  Basin  by  Mr.  Earl  Douglass  was 
diligently  prosecuted  during  the  early  part 
of  1909,  and  Mr.  Douglass  has  published  in 
the  Annals  of  the  Carnegie  Museum  a  brief 
account  of  three  new  Titanotheres  from  the 
Upper  Eocene.  These  three  species  represent 
only  a  few  of  the  large  number  of  inter- 
esting forms  recovered  by  Mr.  Douglass  dur- 
ing the  expedition  of  1908.  A  number  of 
fossil  turtles  apparently  representing  an  equal 
number  of  species  were  also  recovered  from 
various  levels.  These  have  been  partially 
prepared  for  study  and  will  be  submitted  for 
description  to  a  specialist  in  this  group.  The 
nearly  perfect  skeleton  of  Moropus  elatus  re- 
covered during  the  explorations  made  in 
western  Nebraska  during  the  years  1906  to 
1908  has  been  freed  from  the  matrix  and  pre- 
pared for  mounting.  A  monographic  paper 
giving  an  account  of  the  osteology  of  the  ani- 
mal is  in  course  of  preparation  by  the  Curator 
of  Vertebrate  Paleontology.  Nearly  twenty 
skeletons,  some  of  them  absolutely  complete 
and  others  approximately  complete,  belonging 
to  two  species  of  the  cameloid  genus  Steno- 
mylus,  were  recovered  in  1908  and  1909  by  Mr. 
O.  A.  Peterson.  Several  of  these  skeletons 
have  been  worked  out  from  the  matrix  and  two 
of  them  have  been  prepared  as  slab-mounts 
and  are  now  on  exhibition  in  the  museum.  A 
singularly  perfect  skeleton  of  a  carnivore,  re- 
vealing features  common  to  the  CanidsB  and 
the  FelidsB,  and  not  distantly  related  to 
DapJKBnus  felinus  Scott,  has  been  extricated 
from  the  matrix  and  mounted  for  exhibition. 
A  paper  upon  this  specimen  is  in  course  of 
preparation  by  Mr.  O.  A.  Peterson. 

Mr.  Earl  Douglass  since  June  has  been 
busy  making  collections  in  various  geological 
formations  in  Utah.  In  August  he  discov- 
ered three  dinosaurs  with  the  skeletons  ap- 
parently completely  articulated.  Under  the 
direction  of  the  curator  of  paleontology  he  is 
si>ending  the  winter  in  Utah  engaged  in 
carrying  forward  the  work  of  taking  up  the 
remains  of  these  colossal  animals.  Mr.  Doug- 
lass's camp  is  located  at  a  considerable  ele- 
vation, but  he  has,  so  far  as  possible,  forti- 
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fied  himself  against  the  cold  winter,  and 
with  his  wife  to  supervise  the  domestic 
arrangements  in  camp,  and  three  laborers 
to  aid  him,  he  is  endeavoring  to  rapidly 
extricate  the  skeletons  from  the  hard  sand- 
stone in  which  they  are  imbedded.  He 
writes  enthusiastically  of  his  work,  and  in 
a  recent  letter  says,  "We  have  found  what 
paleontologists  have  been  searching  for  for 
the  past  forty  or  fifty  years,  skeletons  of 
fiauropod  dinosaurs  of  huge  size,  apparently 
absolutely  complete,  every  vertebra  in  posi- 
tion, and  even  the  ribs  in  place — ^not  removed 
more  in  any  instance  than  two  or  three 
inches  from  the  point  where  they  articulate 
with  the  facets  of  the  vertebrae."  Every  pre- 
caution is  being  taken  to  recover  these  si>eci- 
mens  as  they  have  been  found.  A  photo- 
g^raphic  record  is  being  kept  of  the  position  of 
every  bone,  and  it  is  hoped  that  when  the 
great  undertaking  is  completed  a  very  impor- 
tant addition '  will  have  been  made  to  our 
knowledge  of  the  osteology  of  the  sauropod 
Dinosauria.  One  of  the  interesting  features 
in  this  connection  is  the  discovery  of  the 
sternal  ribs,  which  never  have  hitherto  been 
foimd  in  position  in  connection  with  the 
Sauropoda. 

Dr.  Percy  E.  Raymond  has  been  during  the 
past  year  carrying  on  extensive  researches  in 
the  region  of  Pittsburgh,  and  has  made  val- 
uable and  interesting  observations  upon  the 
strata  of  western  Pennsylvania,  upon  which 
he  will  shortly  publish,  showing  the  existence 
of  extensive  marine  faunae  at  points  where 
such  deposits  were  hitherto  not  known  to 
exist.  He  has  also  been  successful  in  discov- 
ering some  new  species  of  invertebrates,  as 
well  as  the  remains  of  some  vertebrates.  His 
studies  are  calculated  to  throw  great  light 
upon  the  formations  of  the  region,  which 
have  hitherto  been  only  superficially  exam- 
ined. 

Two  replicas  of  the  skeletons  of  Diplodocus 
eamegiei  were  prepared  and  in  the  fall  of  the 
year  were  presented,  one  to  the  Emperor  of 
Austria,  the  other  to  the  King  of  Italy.  The 
first  specimen  is  located  in  the  Imperial  Mu- 
seum at  Vienna,  the  second  in  the  Museum  of 


the  Istituto  Gbologico  at  Bologna.  These 
replicas  were  made  at  the  expense  of  Mr. 
Andrew  Carnegie  and  presented  on  his  behalf  to 
the  Emperor  and  the  King  by  Dr.  W.  J.  Hol- 
land, who,  with  his  assistant,  Mr.  Coggeshall, 
set  them  up.  Dr.  Holland  was  personally  re- 
ceived by  the  Emperor  of  Austria,  who  con- 
ferred upon  him  the  cross  of  an  Officer  of  the 
Order  of  Francis  Joseph,  and  conferred  upon 
Mr.  Coggeshall  the  cross  of  the  Order  of 
Merit,  surmounted  with  the  crown.  The 
King  of  Italy  has  conferred  upon  Dr.  Hol- 
land the  cross  of  Commander  of  the  Crown 
of  Italy,  and  upon  Mr.  Coggeshall  the  cross 
of  Chevalier  of  the  same  order.  In  recogni- 
tion of  Mr.  Carnegie's  generosity  the  authori- 
ties of  the  city  of  Bologn^a  have  sent  to  the 
library  of  the  Carnegie  Museum  a  complete 
set  of  the  writings  of  Aldrovandi,  in  thirteen 
volumes  in  the  original  binding.  The  set  is 
singularly  beautiful  and  weU  preserved.  The 
Istituto  Geologico  at  Bologna  has  presented 
to  the  Carnegie  Museum  a  series  of  beautiful 
specimens  of  the  fossil  fishes  of  Monte  Bolca» 
which  are  being  prepared  for  exhibition. 

One  of  the  interesting  accessions  to  the 
paleontological  collections  of  the  Museum 
during  the  past  year  has  been  an  enormous 
tusk  of  Elephas  columhi  Falconer,  found  on 
the  banks  of  the  Allegheny  River  in  the 
suburbs  of  Pittsburgh.  It  was  washed  out 
during  a  freshet.  It  is  nearly  nine  feet  in 
length. 

During  the  year  a  beautifully  mounted 
skeleton  of  Portheua  molosstts  Cope,  fifteen 
feet  in  length,  the  most  perfect  in  existence  in 
any  museum,  has  been  moimted  and  placed 
upon  the  walls. 

The  vertebrate  material  obtained  and  ac- 
cessed for  the  museum  during  the  past  twelre 
months  is  extensive,  aggregating  many  hun- 
dreds of  numbers,  and  the  invertebrate  ma- 
terial is  even  more  extensive. 

•  «  «  • 


OPTICALLY     ACTIVE     SUBBTANCE8     CON- 
TAINING   NO    ASYMMETRIC    ATOM 

The    statement    is   frequently   made   that 
optical  activity  is  due  to  the  presence  in  tlie 
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molecule  of  an  asymmetric  atom— of  carbon, 
nitrogen,  sulphur,  selenium,  tin  or  silicon* 
In  this  form  tbe  statement  is  quite  incorrect. 
As  was  shown  by  van't  HofF  and  Le  Bel  years 
ago,  the  optical  activity  originates  in  the 
enantiomorphous  configuration  of  the  molecule, 
which  is  conveniently  recognized  by  the  iden- 
tification of  a  particular  atom  in  the  molecule 
as  being  asymmetric. 

Experimental  confirmation  of  van't  HofF 
and  Le  Bel's  views  has  been  recently  furnished 
by  Professors  W.  H.  Perkin,  W.  J.  Pope  and 
0.  Wallach^  in  an  extremely  valuable  and 
Incid  paper  which  they  have  contributed  to 
the  Journal  of  the  Ohemical  Society  (Lon- 
don). 

In  1906,  Perkin  and  Pope  synthesized 
l-methyl<7clohexylidene-4-acetic  acid. 


(6)  CH,\      yCH,— CH,v  yH  (c) 

(a)  H^         "CH,— CH, 


'\g==:=C^ 


CO,H  (d), 


which  contains  no  asymmetric  carbon  atom* 
At  first  some  doubt  was  expressed  as  to 
whether  the  acid  did  actually  conform  to  the 
fonnula  given,  but  subsequent  work  has 
an^Iy  confirmed  its  constitution  and  it  has 
now  been  i>08sible  to  resolve  the  acid  into  a 
dextro-  and  a  Isevorotatory  modification,  by 
Tq>eated  fractional  crystallization  of  its 
bradne  salt. 

The  racemic  acid  melts  at  66**,  the  optically 
active  acids  melt  at  52.5-53°;  in  absolute  al- 
cohol the  specific  rotatory  -power  [a]D>  is  81.4® 
and  — 81.1°,  for  the  d-  and  Z-acid,  respect- 
ively. When  mixed  these  acids  regenerate  the 
raoemic  acid  of  higher  melting  point. 

Referring  again  to  the  formula  given  above, 
if  the  linkages  represented  by  unbroken  lines 
are  supposed  to  occupy  the  plane  of  the  paper 
and  if  those  represented  by  broken  lines  lie  in 
a  plane  perpendicular  to  the  first,  it  will  be  ob- 
served that  the  plane  which  contains  the  con- 
tmuous  line  bonds  is  not  a  plane  of  symmetry 
of  the  solid  configuration,  because  the  groups 
marked  (a)  and  (h)  are  different.  Similarly, 
tbe  vertical  plane  mentioned  above  is  also  not 
a  plane  of  symmetry,  because  the  groups  (e) 

^Jour.  Chem,  Boo.,  &5,  1789,  1909. 


and  (d)  are  of  different  composition.  In 
short,  even  when  the  usual  tetrahedral  sym- 
metrical configuration  is  attributed  to  meth- 
ane derivatives,  the  relatively  simple  acid 
formulated  above  is  f oimd  to  possess  neither 
planes,  axes  nor  a  center  of  symmetry,  and  it' 
is  this  which  determines  the  enantiomorphism 
of  its  configuration. 

The  original  paper  will  richly  repay 
perusal;  it  is  written  in  the  clear  and  inter- 
esting manner  characteristic  of  Messrs. 
Perkin  and  Pope's  communications,  and  it 
contains  a  most  instructive  account  of  the 
great  experimental  difficulties  which  had  to  be 
overcome  before  this  most  important  work 
could  be  brought  to  a  successful  issue. 


J.  Bishop  Tingle 


MoMastbb  Uiovebsity, 
ToBONTA,  Canada 


INCOMES    OP    COLLEGE    GRADUATES    TEN 
YEARS   AFTER    GRADUATION 

The  class  of  '99,  Dartmouth  College,  has  one 
hundred  living  members  in  the  following  oc- 
cupations: Business,  25;  teaching,  23;  medi- 
cine, 14;  law,  13;  engineering,  10;  journalism, 
2;  railroading,  2;  farming  2;  study,  2;  clergy- 
man, 1;  chemist,  1;  mining,  1;  librarian,  1; 
unclassified,  8. 

The  class  might  be  called  average.  Some 
were  poor,  and  some  were  able  to  live  com- 
fortably in  college,  but  every  one  has  had  to 
make  his  own  way  in  his  profession.  At  the 
decennial  reunion  last  June,  and  by  mail 
shortly  afterwards,  reports  were  received  from 
sixty-seven  of  the  men  stating  their  incomes 
for  the  preceding  year.  The  thirty-three  from 
whom  no  facts  were  received  are  probably 
getting  less  income  than  the  average  of  the 
class,  but  I  do  not  think  they  would  lower  the 
average  greatly. 

The  results  show  an  income  considerably 
higher  than  was  thought  by  those  whom  I 
have  consulted  as  to  the  probable  income. 

Looking  at  the  plots  we  see  that  five  men 
get  less  than  $1,000,  with  an  average  of  $832; 
fourteen  men  from  $1,000  to  $1,500,  with  an 
average  of  $1,209;  eighteen  from  $1,500  to 

,000,  with  an  average  of  $1,689;  thirteen 
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from  $2,000  to  $2,500,  with  an  arerage  of 
$2,178.60;  Biz  from  $2,500  to  $3,000,  with  an 
arerase  of  $2,616;  and  one  or  two  in  each  of 
the  next  fire  hundred  dollar  groapa,  to  one 
man  who  got  $7,000.  The  average  income  for 
the  claBB  was  $2,097.25.  The  average  for  the 
fift7-siz  who  got  less  than  $3,000,  t.  e.,  83  per 
cent,  of  thoae  who  reported,  ia  $1,705.70. 
Forty  men  are  below  the  average  of  the  aixty- 
Beven  who  reported. 


stnicted  apparatus  he  used  in  taking  the  exqnigite 
photographs  which  have  given  hitn  a  wide  '«1eb- 
rity.  A  number  of  these  were  shown,  both  ig 
ordinary  finish  and  in  natural-color  photographs. 

At  the  November  meeting  in  the  same  place 
President  Marshall  D.  Ewell  described  bis  Istet; 
constructed  instrument,  the  micro- colorimeter,  tor 
comparing  and  testing  exact  and  minute  differ- 
ences ot  color  and  tint. 

Harold  D.  Skelton  exhibited  and  described  the 
new  Bausch  and  Lomb  balopticon  for  projection. 


In  Fig.  1  the  number  of  perBons  in  each  five- 
hundred-dollar  group  is  showD  at  the  point  of 
average  income.  In  Fig.  2  we  have  the  income 
of  each  individual. 

The  commercial  value  of  a  college  education 
is  often  discuBsed,  and  it  would  be  a  matter  of 
interest  if  a  considerable  number  of  statistics 
of  this  sort  could  be  secured. 

Herbert  Adolphus  IUiller 

Olitbt  Coluoe 

aoaiETIEB  AND  ACADEMIES 

THX   IflCBOBCOPICAl.   BOCIETT   Ot    ILUROIS 

Tax  regular  October  meeting  of  the  State  Micro- 
scopical Society  of  Illinois  was  held  on  October  8, 
after  the  usual  snnuner  intermission,  at  the  dtlb 
room,  Wesslick's  Restaurant,  Chicago. 

Francis  T.  Harmon  gave  an  address  on  "Photo- 
micrography," and  exhibited  the  specially  con- 


and  its  capabilities  Wei's  tested  in  the  projection 
on  the  screen  of  a  number  of  lantern  slides,  opaque 
pictures  and  disgrams,  dnd  a  variety  of  micro- 
scopic slides  or  objects  shown  by  various  members 
present. 

Dr.  S.  V.  Clevenger  read  a  paper  on  "  Comets 
and  Star-dust,"  with  illusti:<ations  by  the  balop- 

At  the  December  meeting,  beld  Friday,  Decem- 
ber ID,  Wm.  F.  Herzberg  ga^e  an  address  <m 
"  Crystallography,"  and  the  methods  of  mounting 
and  study  of  crystals.  Most  of  the  evening 
was  spent  in  study  under  the  microscope  of  the 
objects  exhibited  by  the  members  present. 

It  was  resolved  to  give  another  soiree  similar 
to  the  very  auccessful  one  of  lasA  year,  and  a 
committee  of  arrangements  was  appointed. 

AI.BBBT  MoCaUA, 

Seorefary 
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THE  AMERICAN  SOCIETY  OF  NATURALISTS 

CHANCE  OR  PURPOSE  IN  THE  ORIGIN  AND 

EVOLUTION  OF  ADAPTATION  » 

The  naturalist  lives  snrrounded  by 
fellow  men,  whose  ideas  concerning  the 
origin  of  living  things  are  still  totally  at 
variance  with  his  own.  To  them  creation 
is  a  historical  drama,  and  with  the  act  of 
creation  its  purpose  was  fulfilled.  The 
naturalist  lives  surrounded  by  fellow  ani- 
mals, that  show  on  the  whole  no  change 
except  the  chance  fluctuations  of  the  sea- 
sons or  of  the  years.  They  give  to  ordi- 
nary observation  every  evidence  of  perma- 
nency, but  no  evidence  of  evolution,  and 
only  the  highly  specialized  student  reports 
at  times  the  appearance  of  new  forms. 

It  is  surprising,  with  these  deadening 
influences  always  present,  that  we  should 
sometimes  fail  to  fully  realize  that  evolu- 
tion is  a  process  now  taking  place  in  the 
same  way  that  it  has  taken  place  in  the 
past ;  that  it  is  a  process  that  we  can  study 
directly;  something  that  possibly  we  can 
control  and  direct,  and  upon  our  knowl- 
edge of  which  the  destiny  of  the  human 
race  may  depend. 

Convinced  that  evolution  has  taken 
place,  admitting  that  it  is  still  going  on, 
nevertheless  the  position  of  the  naturalist 
in  regard  to  the  causes  of  evolution  is  far 
from  satisfactory  and  most  unsatisfactory 
concerning  the  origin  and  evolution  of 
adaptation. 

The  evidence  that  evolution  has  taken 
place  we  owe  primarily  to  the  paleontol- 
ogist, but  it  is  historical  evidence,  at  best, 

^Presidential  address  at  the  dinner  of  the 
American  Society  of  Naturalists  in  Boston,  De- 
cember 29,  1909. 
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and  history,  as  Voltaire  said,  is  ''a  perma- 
nent pleasantry  whose  sense  escapes  us." 

It  is  the  sense  of  the  process  that  es- 
capes ns.  Comparative  anatomy  has  built 
up  a  monument  of  industry,  but  the  foun- 
dations lie  in  the  sand.  The  assumption  of 
the  theory  of  evolution  makes  intelligible 
the  whole  of  comparative  anatomy  as  no 
other  theory  has  ever  done,  and  has  led 
many  biologists  to  conclude  that  it  is, 
therefore,  a  correct  interpretation.  I,  for 
one,  do  not  doubt  this,  but  comparative 
anatomy  has  nothing  serious  to  say  con- 
cerning the  factors  of  evolution. 

And  if  we  turn  to  my  favorite  field  of 
embryology,  what  is  the  answer  t  Von 
Baer,  who  enunciated  one  of  the  fundar 
mental  generalizations  of  embryology,  did 
not  accept  the  theory  of  evolution.  The 
recapitulation  theory,  the  most  widely  ac- 
cepted statement  in  regard  to  the  histor- 
ical side  of  embryology,  has  been  exagger- 
ated, overdone,  and  in  some  quarters 
thrown  into  the  waste  heap  of  premature 
speculation.  I  do  not  doubt  that  it  aroused 
a  young  generation  to  great  enthusiasm 
for  investigation,  nor  do  I  doubt  that  the 
study  of  embryology  furnishes  many  clues 
to  the  relationships  of  animals;  but  I  ven- 
ture to  afi&rm  that  it  has  done  nothing  to 
advance  our  knowledge  of  the  coAises  of 
evolution. 

Are  we  not  in  rather  a  hazardous  posi- 
tion concerning  our  belief  in  the  evolution 
of  adaptation  t  It  may  be  a  belief  more  in 
accordance  with  known  facts  than  its  great 
rival,  the  theory  of  special  creation,  but 
however  convinced  of  its  truth,  we  remain 
unsatisfied  until  we  can  tell  how  evolution 
and  adaptation  have  taken  place,  how  they 
are  going  on  at  the  present  time,  and  what 
the  future  has  in  store  for  us. 

I  hear  some  one  say,  "But  we  know  how 
evolution  has  taken  place;  by  natural  se- 
lection.'*    ** Perhaps,"  says  his  neighbor, 


''but  the  Lamarckian  principle  is  the  chief 
agent  of  adaptation."  ** Maybe,"  says  a 
third,  ''but  the  environment  has  had  more 
to  do  with  the  origin  of  species  than  any 
other  factor,  and  'we  can  prove  it.'  " 
"No,"  says  the  psychologist,  "it  is  the  will 
to  live  that  brings  about  evolution,  for  it  is 
the  creative  principle  of  evolution— I'elan 
de  la  vie."  And  the  pragmatic  philoso- 
pher, at  the  head  of  the  table,  adds,  "Tou 
are  all  right,  my  children,  evolution  has 
taken  place  in  whatever  way  you  find  it 
advantageous  to  think  of  the  process." 

Comment  seems  superfluous,  but  in  the 
flux  of  opinion  concerning  the  process  of 
evolution  there  are  two  general  points  of 
view  of  fundamental  moment  for  every 
thinking  man. 

To  the  majority  of  evolutionists  accept- 
ing the  theory  of  natural  selection,  evolu- 
tion is  the  result  of  accidental  variation; 
it  is  haphazard  or  due  to  chance.  By  ta- 
king this  ground  the  selectionist  feels  that 
he  stands  on  the  evidence  of  facts,  for 
"chance"  variations  he  holds  can  be 
demonstrated  to  occur,  and  secondly  that 
he  escapes  the  onus  of  explaining  how  the 
adaptive  variations  arise,  for  he  believes 
that  there  is  no  relation  between  the  crea- 
tion of  something  new  and  the  part  it  sub- 
sequently plays  in  the  welfare  of  the 
species. 

But  to  other  minds,  or  temperaments, 
such  a  conception  of  the  origin  of  the  liv- 
ing world  seems  inconceivably  crude.  To 
them  it  seems  beyond  comprehension  that 
the  evolution  of  a  man,  for  instance,  from 
an  amoeba,  for  example,  has  been  due  only 
to  accidental  or  chance  happenings.  They 
fed  that  some  more  direct  and  intimate 
relation  must  exist  between  the  origin  of 
a  new  part  and  the  use  it  comes  to  sub- 
serve. 

Grant  that  many  false  steps  have  been 
made,    admit    that   countless    individuals 
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have  been  bom  to  perish,  what  has  given 
us  the  progressive  chains  of  beings  t 
Chance,  says  one  extreme  view;  purpose- 
ful response,  says  the  other. 

I  need  not  repeat  before  this  body  of 
naturalists  that  to-day  we  have  dropped 
entirely  the  antiquated  use  of  the  word 
chance  as  something  not  subject  to  the  laws 
of  mechanics.  That  conception  of  chance 
arose,  no  doubt,  because  chance  events  are 
those  that  can  not  be  predicted  individ- 
ually and  what  he  can  not  predict  seems 
to  the  confused  thinker  to  disobey  the 
causal  law.  Out  of  his  ignorance  he 
imagiues  blind  happenings. 

We  mean  by  chance,  in  ordinary  speech, 
two  main  things.  ' '  I  chanced  to  be  there, ' ' 
we  say,  meaning  that  our  being  there  was 
not  connected  with  what  occurred,  not  that 
mysterious  forces,  instead  of  two  legs,  car- 
ried us  there.  The  other  meaning  is  that 
of  a  large  number  of  possible  combinations 
a  particular  one  happened. 

Darwin  used  chance  variations  as  syn- 
onymous with  fluctuating  variations.  He 
clearly  understood  that  a  chance  variation 
is  one  due  to  some  unknown  cause  or  com- 
bination of  causes. 

Bnt  it  is  the  other  sense  of  the  word 
chance  that  is  of  capital  import  for  the 
matter  we  have  in  hand.  In  this  sense 
chance  means  that  a  variation  having  ap- 
peared, chanced  to  find  a  suitable  environ- 
ment. In  this  latter  sense  only  is  it 
desirable  to  use  the  word  chance  in  connec- 
tion with  organic  evolution.  The  con- 
fusion of  this  meaning  with  the  other  one 
which  applies  to  the  origin  of  a  variation 
has  led  to  a  regrettable  obscurity  in  the 
minds  of  some  evolutionists. 

Darwin's  famous  book  is  entitled  ''The 
Origin  of  Species''  but  his  theory  of  nat- 
ural selection  explains  the  adaptations  of 
living  things.  Darwin  was  in  a  large 
measure    concerned    with    demonstrating 


that  species,  in  the  Linnsean  sense  of 
species,  arose  by  evolution,  not  by  special 
creation.    He  has  himself  said : 

Henoe  if  I  have  erred  in  giving  to  natural 
selection  great  power,  which  I  am  very  far  from 
admitting  or  in  having  exaggerated  its  power, 
which  is  in  itself  probable,  I  have  at  least,  as  I 
hope,  done  good  service  in  aiding  to  overthrow 
the  dogma  of  separate  creations. 

But  to-day,  accepting  evolution,  we  are 
concerned  as  to  whether  the  theory  of  nat- 
ural selection  explains  the  origin  of  species, 
or  whether  it  explains  the  adaptations  of 
animals  and  plants.  These  two  questions 
have  often  been  merged  into  one,  yet  it  is 
notorious  that,  by  systematists,  specific  dis- 
tinctions rest  in  many  cases  on  difi^erences 
that  have  no  adaptive  significance  what- 
ever. 

If,  then,  the  systematist's  definition  of 
species  is  what  we  mean  when  we  speak  of 
species,  and  this  definition  does  not  con- 
cern adaptive  characters  (or  only  inci- 
dentally) clearly  it  is  futile  to  attempt  to 
explain  the  origin  of  species  by  the  theory 
of  natural  selection. 

Curiously  enough,  we  do,  I  think,  when 
speaking  of  adaptation,  attach  one  mean- 
ing to  the  word  species  and  another  mean- 
ing when  speaking  of  evolution.  In  the 
latter  case  we  often  fall  back  upon  the 
definitions  of  the  systematist.  When  we 
speak  of  the  evolution  of  adaptations, 
through  natural  selection,  however,  we  are 
thinking  of  organisms  as  groups  that  are 
structurally  and  functionally  adapted  in 
different  ways  to  the  environment  in 
which  they  live,  and  differ  from  all  other 
groups  in  these  relations  to  the  environ- 
ment. These  adaptive  characters  do  not, 
however,  in  most  cases  lend  themselves  to 
sharp  definition  for  purposes  of  identifi- 
cation and  are  shunned,  therefore,  by  the 
systematist.  If  I  am  right  on  this  point, 
the  characters  of  systematic  zoology  are, 
at  most,  only  parts  of  adaptive  structures 
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and  are  generally  only  by-products  of  the 
process  of  evolution— characters  that  be- 
long for  the  most  part  to  the  dump-heap 
of  evolutionary  advance;  and  whilst  they, 
like  all  characters,  call  for  explanation, 
the  student  of  adaptation  of  the  living 
world  (regarding  adaptation  as  the  fun- 
damental problem  of  evolution)  will  pass 
them  over  as  of  trivial  importance  for  his 
ends.^ 

Our  problem,  then,  concerns  the  adapta- 
tions of  species,  and  from  this  time  forward 
when  I  speak  of  the  origin  of  species  I 
mean  the  origin  of  the  adaptive  characters 
of  species. 

Modem  thought  has  rejected  the  theo- 
logical view  of  the  miraculous  origin  of 
animals  and  plants,  but  philosophy  still 
discusses  the  question  whether  there  is 
something  purposeful  residing  in  matter 
or  controlling  matter  that  has  brought 
about  the  adjustments  between  the  animal 
and  its  environment,  while  science  turns 
rather  to  the  question  whether  adaptation 
is  not  the  result  of  a  reaction  between  the 
organism  and  the  outer  world;  and  if  so, 
in  what  sense  we  are  justified  in  applying 
chance  to  such  a  process.  Let  us  examine 
briefly  the  philosophical  and  scientific 
points  of  view. 

We  have  sufficient  evidence  to  show  that 
animals  and  plants  sometimes  respond 
directly  in  an  adaptive  way  to  changes  in 
their  environment ;  to  such  agents  as  food, 
or  light,  heat  and  cold,  moisture  and  dry- 
nesa 

When  we  recall  that  since  the  first  be- 
ginning of  life  on  the  earth,  plants  and 
animals  have  been  subjected  to  these  kinds 
of  physical  influences,  and  the  forms  that 

'This  Btatement  is  not,  of  course,  to  be  under- 
stood to  underrate  the  great  value  of  systematic 
work;  I  wish  only  to  emphasize  that  the  evolution 
of  adaptive  characters,  rather  than  of  systematic 
characters,  is  the  question  of  absorbing  interest 
to  the  naturalist. 


have  persisted^  are  those  that  have  reacted 
adaptively,  it  is  not  surprising  that  they 
should  respond  at  times,  if  not  always, 
adaptively  even  under  new  conditions. 
The  fact  that  some  directly  adaptive  re- 
sponses occasionally  occur  can  not,  how- 
ever, be  used  as  an  argument  that  all 
adaptive  responses  have  so  arisen. 

The  adaptive  response  to  poisons,  or  to 
foreign  bodies  of  any  kind  introduced  into 
the  animal,  is  one  of  the  most  remarkable 
phenomena  of  adaptation.  In  the  great 
majority  of  cases  the  response  is  specific 
for  a  particular  poison,  and  the  poison, 
such  SA  abrin,  may  be  one  with  which  the 
animal  can  have  had  no  previous  experi- 
ence. A  leading  pathologist  has  not  hesi- 
tated to  state  in  this  connection : 

If  our  studies  in  infection  and  immunity  have 
any  meaning,  they  teach  us,  that  .  .  .  adaptation 
is  primarily  an  active  process  or  at  least  in- 
evitable and  in  no  sense  subject  to  chance.  It  is 
not  the  mere  fortuitous,  passive  modification  of 
living  matter  in  a  favorable  direction,  but  a 
process  whereby  that  living  matter  is  able  to  a 
greater  or  less  extent  to  change  and  suit  itself  to 
its  environment. 

The    adaptive    character    of    these    re- 
sponses loses  some  of  its  mystery,  although 
none  of  its  interest,  if,  as  has  been  sug- 
gested, the  poison  acts  by  becoming  first 
incorporated  m  the  living  tissue  and  the 
living  tissue  in  consequence  sets  free  cer- 
tain products  of  the  reaction  or  possibly 
products  of   its  own   break-down   whose 
presence  in  the  blood  serves  to  lock  up  the 
poisonous  substances.     It  has  been  sug- 
gested that  this  process  is  similar  in  many 
ways  to  the  process  of  assimilation  of  food 
by  the  organism.     If  this  point  of  view 
recommends  itself,  it  shows  how  the  organ- 
ism is  a  machine  already  prepared  to  do 
this  sort  of  work,  and  the  cases  that  fill  us 
with  astonishment  may  turn  out  to  be  but 
variations  of   a   process  essential  to    all 
metabolism. 
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More  familiar  is  that  class  of  adjust- 
ments by  means  of  which,  through  use  of 
a  party  its  functional  activity  becomes  more 
effective;  the  muscle  grows  strong,  the 
skin  thickens,  the  iris  contracts  and  even 
the  bones  bear  witness  to  stresses  and 
strains.  Here  also  we  are  beginning  to 
see  that  these  adjustments  may  be  noth- 
ing more  than  extensions  of  the  normal 
processes  of  growth— function  breeds  func- 
tion, because  the  very  act  of  functioning 
is  itself  a  step  towards  further  change  in 
the  same  direction. 

One  of  the  most  remarkable  adaptations 
is  the  development  of  a  whole  embryo  out 
of  half  of  an  egg.  But  here,  too,  we  have 
come  to  see  that  the  result  is  not  due  to 
any  special  and  sudden  development  of  a 
new  and  wonderful  power,  but  that  the 
regulative  process  is  a  simple  expression 
of  the  same  processes  that  are  at  work  in 
normal  development.  The  marvel  is  no 
more,  no  less,  than  that  of  development 
itself. 

These  four  great  groups  include  many 
of  the  most  imxK>rtant  kinds  of  adaptive 
responses  shown  by  organisms.  We  can 
not  afford,  I  think,  to  underestimate  their 
importance.  But  observe!  They  all  con- 
cern the  individual;  they  tell  us  nothing 
in  regard  to  the  next  generation.  Yet 
even  here  there  has  been  slowly  accumu- 
lating in  recent  years  evidence  to  show 
that  some  of  the  external  agents  that  af- 
fect the  soma  or  body  of  the  individual 
may  affect  the  eggs  in  the  ovary  of  that 
individual  in  exactly  the  same  way. 

This  evidence  fails,  however,  to  show 
that  it  is  the  adaptive  responses  only  that 
take  place  alike  in  germ  and  soma.  The 
evidence  indicates  at  most  that  certain 
kmds  of  external  factors  may  affect  soma 
and  germ  in  the  same  way,  and  that  these 
effects  apply  equally  to  beneficial,  indif- 
ferent and  baleful  results.     There  is  no 


satisfactory  evidence  in  favor  of  the  view 
that  specific  structures  produced  first  in 
the  soma  can  be  transmitted  from  soma  to 
germ ;  and  least  of  all  is  there  any  evidence 
that  the  eggs  or  the  sperms  are  affected  by 
the  psychic  experiences  of  the  body.  Yet 
it  is  this  latter  idea  to  which  the  Lamarck- 
ian  school  has  so  often  appealed.  In  re- 
cent times  the  Lamarckian  has  played  a 
losing  game.  He  has  been  driven  from 
pillar  to  post  and  failed  to  make  good 
many  of  his  claims,  which,  if  true,  should 
furnish  the  fairest  opportunity  for  demon- 
stration that  the  whole  field  of  adaptation 
has  to  offer. 

We  find  in  this  connection  a  significant 
fact.  Nature  has  not  hesitated  to  insert 
an  unspecialized  egg  and  sperm  between 
every  link  in  the  evolutionary  series.  She 
seems  more  concerned  in  transmitting  a 
material  sensitive  to  external  responses 
than  the  effects  of  previous  responses  them- 
selves. 

We  are  now  in  a  position  to  attack  what 
is  generally  conceded  to  be  the  central 
problem  of  adaptation.  It  is  held  that  the 
crucial  test  of  any  theory  of  adaptation  is 
found  in  those  cases  where  special  contri- 
vances exist,  that  could  not  have  arisen 
through  action  and  reaction  in  a  causal 
sense:  for  example,  in  many  insects  the 
male  and  female  organs  of  copulation 
show  close  adjustments  to  each  other; 
those  of  the  male  having  parts  that  fit 
precisely  corresponding  parts  of  the  fe- 
male. These  fittings  vary  from  species  to 
species,  and  a  change  in  the  male  finds  a 
corresponding  change  in  the  female  of  the 
same  species.  I  shall  call  these  lock  and 
key  adaptations— structures  and  functions 
complete  at  birth  of  the  organism.  It  is  a 
consideration  of  these  adaptations  that  has 
separated  the  naturalists  as  a  class  from 
the  physiologists,  and  has  drawn  the  nat- 
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uralists  and  philoBophers  together— for 
better,  for  worse. 

Many  other  illustrations  will  occur  to 
every  naturalist :  for  instance,  the  instinct 
of  the  caterpillar  to  spin  a  coccoon  that 
serves  as  a  protection  not  so  much  for  itself 
as  for  the  future  pupa,  the  instinct  of  the 
spider  to  make  a  web  to  catch  a  prospec- 
tive fly,  or  of  a  bird  to  build  its  nest  for 
eggs  not  yet  in  sight;  the  occurrence  of 
offensive  odors  or  poisons,  or  of  organs 
that  act  as  a  passive  defense  for  the  ani- 
mal as  the  spines  of  the  hedgehog  or  of 
the  sea-urchin,  or  the  colors  of  animals 
that  may  at  times  serve  to  protect  them. 
Zoologists  have,  I  think,  often  let  their 
imagination  run  riot  concerning  some  of 
these  adaptations,  but  there  remains 
enough  that  is  probable  to  satisfy  the  most 
sceptical. 

I  have  said  that  we  can  not  afford  to 
underestimate  the  directly  adaptive  re- 
sponses shown  by  the  body,  and  I  have 
intimated  that  these  are  only  elaborations 
of  already  existing  functions.  Let  me  add 
that  the  naturalist  has  equally  felt  that 
he  can  not  afford  to  neglect  the  lock  and 
key  adaptations.  The  alliance  between 
philosophy  and  biology  is  due  to  the  fact 
that  these  contrivances  are  not  the  result 
of  primary,  or  directly  causal  relations, 
but  are  secondary  relations,  which  appear 
to  be  removed  from  the  province  of  phys- 
ical problems  in  the  sense  that  they  are 
supposed  not  to  be  the  result  of  causal 
interaction.  It  is  in  this  aspect  of  the  sub- 
ject that  chance  and  purpose  bloom  forth 
in  all  of  their  significance  and  danger.  It 
is  here,  therefore,  that  it  is  our  duty  as 
scientists  to  make  careful  inquiry  into 
what  causes  the  lock  to  vary  and  what 
the  key  and  to  discover,  if  possible, 
whether  there  exists  any  mechanism  to  in- 
sure that  they  shall  continue  to  vary  along 
the  same  lines. 


Perhaps  the  following  somewhat  shop- 
worn case  may  further  illustrate  my  mean- 
ing. 

The  long  coiled  proboscis  of  sphinx 
moths  permits  them  to  reach  the  juices  at 
the  bottom  of  flowers  with  a  tubular 
corolla.  The  proboscis  is  fully  formed 
when  the  moth  emerges  from  the  pupa  and 
its  use  has  no  influence  in  increasing  its 
length.  The  proboscis  is  to  the  corolla 
what  the  key  is  to  the  lock  and  yet  the 
lock  can  have  no  causal,  i.  e.,  direct  influ- 
ence in  shaping  the  key. 

If  we  exclude  the  Lamarckian  explana- 
tion, we  find  many  relations  of  this  sort. 
The  speed  of  the  hare  bears  no  causal  rela- 
tion to  that  of  the  fox.  We  can  not  think 
of  the  fox  in  the  sense  of  a  physical  en- 
vironment acting  on  the  germ  cells  of 
hares;  yet  without  the  fox  the  hare  would, 
we  feel  confident,  never  have  developed 
the  long  hind  legs.  In  brief,  the  zoologist 
has  come  to  look  upon  contrivances  of  this 
kind  as  the  very  essence  of  adaptation. 
He  finds  himself  in  consequence  facing  two 
alternatives,  neither  of  which  is  he  anxious 
to  accept.  On  the  one  side  are  the  cham- 
pions of  chance ;  on  the  other,  the  apostles 
of  purpose.  The  issue  may  seem  to  have 
reduced  itself  to  these  alternatives. 

I  beg  your  attention  for  a  little  while  to 
consider  the  import  of  this  decision,  and 
I  will  take  Bergson's  view  in  his  **L'E vo- 
lution Creatrice''  as  the  clearest  and  most 
profound  expression  of  the  hypothesis 
that  adaptation  of  the  living  world  is  the 
outcome  of  a  creative  force  that  shapes 
matter  for  an  immediate  purpose,  though 
not  according  to  a  preconceived  or  pre- 
determined purpose.  Many  philosophers 
have  assumed  a  creative  principle  of  some 
kind  that  directs  the  organic  world,  but 
have  generally  taken  an  anthropomorphie 
conception  of  the  process.  Bergson,  on  the 
other  hand,  conceives  of  creation  without 
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a  creator— he  formulates  a  creative  prin- 
ciple that  does  not  postulate  the  doctrine 
of  finality.  His  61an  vital  adjusts  itself 
to  each  new  need  that  arises;  does  not 
work  on  a  preconceived  or  foreordained 
plan,  but  adapts  itself  to  the  matter  and  to 
the  situation  in  the  same  way  in  which  an 
inventor  will  take  the  materials  at  hand 
and  shape  them  to  his  purpose  with  the 
tools  at  his  command. 

It  seems  to  me— I  may  be  wrong— that 
this  theory  of  the  origin  of  adaptation  will 
not  find  wide  acceptance  with  the  militant 
evolutionist  of  to-day ;  and  I  shall  attempt 
to  formulate  the  reasons  why  it  seems  to 
me  he  is  likely  to  refuse  to  accept  so  at- 
tractive a  view,  even  when  so  persuasively 
presented. 

In  the  first  place,  the  theory  tells  us 
everything  and  tells  us  nothing.  It  solves 
the  problem  by  begging  the  question.  An 
internal  principle  of  which  we  know  noth- 
ing steps  in  like  the  fairy  in  the  story  and 
does  aU  that  is  required. 

In  the  second  place,  Bergson's  theory  at- 
tempts to  solve  one  of  the  ultimate  prob- 
lems of  biology  by  a  priori  argument— a 
method  from  which  science  has  suffered 
much  and  has  come  to  look  upon  askance. 
Our  experience  in  studying  living  things 
teaches  us  that  only  by  patient  labor  ex- 
tending over  many  years  are  we  likely  to 
gain  a  little  insight  into  even  the  simplest 
modes  of  action.  We  feel  that  there  is  no 
royal  road  to  the  solution  of  such  complex 
questions. 

And  lastly,  Bergson's  theory,  like  many 
of  its  kind,  directs  its  attention  to  that 
side  of  the  problem  that  is  entirely  beyond 
our  present  ken,  namely,  the  intimate  na- 
ture of  the  reaction  itself.  It  lays  in  con- 
sequence on  the  problem  an  emphasis  that 
is  foreign  to  our  scientific  discipline.  It 
may  be  good  philosophy  or  excellent  meta- 
physics, but  it  distracts  the  scientist  from 


his  more  modest  aspirations.  It  is  as 
though  the  physicist  directed  his  attention 
to  an  explanation  of  why  hydrogen  com- 
bining with  oxygen  should  give  the  quali- 
ties that  we  recognize  in  water ;  or  why  the 
particle  of  sodium  chloride  should  give  a 
crystal  having  the  form  of  a  cube.  If  the 
chemist  or  physicist  disclaims  any  such 
ambition,  how  much  more  must  the  biol- 
ogist disclaim  any  knowledge— nay,  the 
possibility  of  any  such  knowledge,  at  pres- 
ent, of  the  behavior  of  highly  complicated 
organic  matter. 

If  from  the  point  of  view  of  the  working 
evolutionist  I  have  ventured  to  criticize 
Bergson's  '*L 'Evolution  Creatrice/'  I  beg 
that  you  will  not  understand  me  to  say 
that  I  am  unappreciative  of  its  value  in 
other  directions.  On  the  contrary,  as  a 
contribution  to  si)eculative  metaphysics^ 
it  has  unusual  fascination;  as  a  contribu- 
tion to  that  higher  form  of  literary  art 
that  we  call  philosophy,  it  is  an  admitted 
masterpiece.  But  the  day  is  fast  disap- 
pearing when  the  scientific  study  of  evo- 
lution can  be  exploited  for  literary  pur- 
poses—except for  literary  purposes.  Paper 
evolution  has  fallen  into  disrepute. 

If  then  we  fail  to  find  intellectual  satis- 
faction in  the  idea  that  adaptations  have 
arisen  as  a  conscious  response  of  the  ani- 
mal, what  alternative  does  the  theory  of 
chance  offer? 

The  only  legitimate  sense  in  which 
chance  can  be  applied  is,  as  I  have  said, 
that  the  variations  happened,  i.  e.,  chanced, 
to  find  an  environment  suited  to  them. 
In  this  sense  we  speak  of  evolution  as  a 
chance  result.  Nevertheless,  I  think  most 
of  us  feel,  as  I  have  said,  that  there  must 
be  some  closer  bond  than  chance  that  in- 
sures the  continuance  in  a  given  direction 
of  variations  once  begun.  Even  Weis- 
mann,  a  typical  neo-Darwinian,  admitted 
in  his  interesting  essay  on  Germinal  Selec- 
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tion,  that  unless  we  can  find  such  a  rela- 
tion, the  whole  fabric  of  natural  selection 
falls  to  the  ground;  and,  as  is  well  known, 
he  attempted  to  supply  this  deficiency  in 
his  competition  of  the  biophors  in  the 
germ-cells.  His  attempt  has  failed,  on 
the  whole,  to  bring  conviction  that  the  re- 
sult has  been  reached  in  this  way,  but  his 
statement,  in  regard  to  the  weakness  of 
the  appeal  to  chance,  has,  I  believe,  struck 
a  responsive  cord. 

It  seems  to  me  that  we  get  a  suggestion 
of  how  continuous  adjustment  is  more 
likely  to  occur  if  we  refer  variations  not 
to  internal  conflicts  of  the  biophors,  but  to 
the  action  of  external  factors  on  the  germ 
plasm,  and  assume  that  germinal  material 
that  shows  itself  susceptible  of  change  in 
an  environment  is  more  likely  to  show 
further  variations  in  the  same  direction  in 
that  environment. 

On  some  such  view  we  can  better  under- 
stand how  evolution  along  adaptive  lines 
is  more  likely  to  give  further  variations  in 
the  same  direction,  and  there  is  not  a  little 
evidence  in  favor  of  this  view  in  the  his- 
tory of  domesticated  animals  and  plants. 
After  the  first  step,  which  was  undirected, 
i.  e.,  not  purposeful,  the  subsequent  events 
are  rendered  more  probable;  for  the  dice 
are  loaded.  Evolution  along  adaptive 
lines  would  be  a  consequence  of  the  very 
processes  that  variation  has  initiated. 

The  same  idea  shows  how  incipient 
stages  of  organs  may  progress  until  they 
become  of  positive  advantage  to  the  race 
and  may  ultimately  carry  it  along  a  pro- 
gressive line  of  evolution;  or  should  the 
variation  be  baleful,  lead  in  its  ultimate 
development  to  the  destruction  of  the 
species. 

Turning  now  to  another  aspect  of  the 
subject,  I  think  that  our  ideas  concerning 
chance  and  purpose  have  been  largely  in- 
fluenced  by   those    creative   processes   in 


which  man  himself  seems  to  have  played 
a  leading  role.  I  refer  to  the  artificial 
production  of  our  domesticated  animals 
and  cultivated  plants. 

We  owe  to  Darwin  chiefly  a  comparison 
between  certain  features  in  the  develop- 
ment of  adaptation  under  domestication 
and  the  development  of  adaptation  in  na- 
ture. 

Domesticated  hens  lay  more  eggs  than 
Oallus  bakkiva.  Cows  give  more  milk 
than  buffaloes.  Apples  in  an  orchard  are 
larger  than  in  the  forest.  Potatoes  are 
bigger  in  a  garden  than  in  the  wilds  of 
Chili.  Why?  In  part,  no  doubt,  because 
better  conditions  of  soil  or  of  feeding  keep 
up  the  product  to  its  maximum,  but  no 
one  will  claim  for  a  moment  that  the  only 
difference  is  in  the  better  conditions  of 
food.  We  realize  that  the  results  have  not 
and  could  not  have  been  obtained  from  the 
wild  forms  at  once,  but  only  through  a 
long  process  of  artificial  selection  by 
which  the  domesticated  animals  have  be- 
come adapted  to  man's  needs. 

Admitting  this,  as  one  must,  what  is  its 
bearing  on  our  problem?  It  is  admitted 
that  artificial  selection  has  created  noth- 
ing new,  it  has  supplied  only  an  oppor- 
tunity  for  what  already  appeared,  as  new, 
16  remain  in  existence,  but,  by  picking  exit 
the  new  variation  and  isolating  it  under 
conditions  where  it  can  live,  purpose  enters 
in  as  a  factor,  for  selection  had  an  end  in 
view. 

By  preserving  the  variation  the  possi- 
bility of  further  variation  in  the  same 
direction  is  insured. 

We  see  clearly  enough  the  role  that 
chance  and  purpose  play  in  these  proc- 
esses. The  first  variation  is  the  result  of 
the  environment  acting  on  the  organism; 
it  happened,  ''chanced,"  to  appear  at  a 
time  when  a  man  was  there  to  give  it  an 
opportunity  to  live.     And  about  its  pur- 
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pose!  It  could  only  be  said  to  have  pur- 
posely arisen  because  it  was  conscious  of  a 
man  in  its  vicinity  that  would  protect  it, 
which  is  sheer  nonsense  to  most  of  us. 
This  would  mean  from  Bergson's  point  of 
view  that  cows  began  to  give  more  milk 
under  domestication  because  the  **61an 
vital"  of  the  cow  made  a  sacrificial  offer- 
ing to  man  on  the  altar  of  their  common 
interests;  that  hens  laid  more  eggs  on  the 
same  altar  and  that  the  fancy  races  of  fat 
pigs  have  arisen  from  disinterested  or  un- 
sophisticated motives  so  far  as  the  creative 
principle  in  the  pig  is  concerned. 

But  after  a  new  variation  had  arisen  we 
may  speak  of  purpose  as  a  directive  agent 
in  the  formation  of  domesticated  races,  in 
the  sense  that  man  supplied  the  purpose 
when  he  selected  the  new  variation.  The 
next  step  was  again  due  to  a  further  ac- 
tion of  the  environment,  but  the  direction 
of  that  action  was  to  some  extent  preju- 
diced by  what  had  already  taken  place. 
Usefnlness  to  man  was  the  direction  in 
which  new  variations  were  made  more 
probable. 

Let  us  see  how  by  adjusting  this  scheme 
to  nature  our  alternative  of  chance  or 
purpose  fares.  As  before,  we  assume  a 
first  variation  arises  through  external  fac- 
tors. If  it  finds  a  suitable  place  it  sur- 
vives. Here  there  is  no  purpose  unless  in 
the  far-fetched  sense  that  finding  the  ex- 
ternal world  suited  to  itself  '*is  a  pur- 
pose''; rather  is  the  result  due  to  chance. 
But  there  is  another  side  to  the  question 
from  the  Darwinian  point  of  view;  for, 
while  it  is  admitted  that  chance  may  in 
some  cases  have  to  do  with  survival  as  just 
defined,  yet  survival  is  due  on  the  whole 
more  often  to  competition;  when  the  tace 
is  to  the  swift  and  the  battle  to  the  strong. 
It  is  for  a  purpose  that  an  organism 
crowds  out  its  competitors,  for  the  pur- 
pose of  survival—not  conscious  purpose. 


perhaps,  but  in  a  different  sense  the  re- 
sult is  purposeful.  So  I  think  by  a  shift- 
ing of  the  angle  of  vision  one  might  come 
to  look  upon  survival  in  nature  as  pur- 
poseful in  the  same  sense  in  which  that 
term  is  applied  to  artificial  selection.  By 
this  substitution  the  old  and  familiar 
phrase,  purpose,  might  still  be  applied  in 
a  perverted  sense  to  the  theory  of  natural 
selection,  and  possibly  the  popular  exten- 
sion of  the  theory  may  have  been  in  part 
due  to  the  easy  psychological  transition 
thus  afforded. 

But  does  this  conception  of  the  evolu- 
tion of  adaptation  accord  with  our  experi- 
ence! Is  the  battle  always  to  the  brave— 
for  the  brave  is  sometimes  stupid— or  the 
race  to  the  svnft,  rather  than  to  the  more 
cunning!  Have  we  here  a  true  picture  of 
the  evolution  of  adaptation! 

An  individual  advantage  in  one  partic- 
ular need  not  count  much  in  survival  when 
the  life  of  the  individual  depends  on  so 
many  things— advantages  in  one  direction 
may  be  accompanied  by  failures  in  others, 
chance  cancels  chance.  Take,  for  example, 
the  human  race,  the  conditions  of  which 
we  know  perhaps  better  than  those  of  any 
other.  An  individual  may  be  highly 
gifted  in  one  direction  compared  with  his 
fellows.  He  may  win  a  Marathon,  or  have 
more  intelligence;  he  may  have  a  better 
physique,  or  a  more  perfect  digestion ;  but 
he  does  not  therefore  necessarily  leave 
more  descendants  even  if  his  advantages 
bring  material  and  social  rewards.  There 
are  no  records,  so  far  as  I  know,  to  show 
that  we  can  trace  back  to  only  a  single  pair 
of  superior  individuals  any  prepondera- 
ting number  of  individuals  of  succeeding 
generations;  often  the  reverse  is  observed, 
for  the  more  highly  gifted  often  have 
fewer  offspring.  It  seems  to  me  that  what 
we  know  is  at  variance  with  the  widely 
accepted  interpretation  that  the  individual 
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through  his  own  advantages  replaces  by 
means  of  his  offspring  the  rest  of  the  pop- 
ulation. Rather  do  we  find  that  the  pro- 
gressive races  are  those  in  which  the 
environment  causes  definite  variation  in 
the  largest  number  of  advantageous  direc- 
tions. The  race  advances  by  the  accumu- 
lation of  these  variations.  Many  indi- 
viduals of  the  race  contribute  towards  its 
maintenance  by  adding  to  its  advantages, 
some  in  one  way,  some  in  another.  And 
they  do  so,  not  by  supplanting  their  fel- 
lows, for  each  advantage  to  be  gained,  but 
by  combining  with  them.  The  new  varia- 
tions are  the  products  of  the  environment. 
Their  perpetuation  by  grafting  on  to  the 
race  raises  the  race  to  a  level  from  which 
further  variations  in  the  same  direction 
are  possible.  Sexual  reproduction  comes 
to  have  an  unexpected  meaning,  for 
through  it  the  contributions  of  the  indi- 
viduals are  added  to  the  race.  It  seems  to 
me  that  some  such  interpretation  as  this  is 
more  nearly  in  accord  with  our  present 
knowledge  of  the  origin  of  adaptation. 
If  so,  we  should  expect  advance  in  the 
human  races  to  take  place  not  by  every 
man's  hand  being  raised  against  his 
neighbor,  nor  by  the  picking  out  of  a  few 
choice  individuals  in  the  way  the  breeder 
produces  new  varieties  of  corn,  horses, 
pigeons  and  pigs,  but  we  should  expect  ad- 
vance to  take  place  in  those  parts  of  the 
world  where  there  is  a  good  stock  to  start 
with,  and  an  environment  that  caUs  forth 
in  that  stock  favorable  variations  in  excess 
of  unfavorable  ones. 

It  seems  preposterous  to  us  that  so 
highly  organized  a  machine  as  the  human 
body  could  have  evolved  by  undirected 
variations  and  chance  combinations  from 
a  formless  mass  of  living  matter.  But 
such  a  statement  of  the  problem  gives  a 
false  impression,  if,  as  I  have  tried  to  show, 
each  step   that  the   organism   has   taken 


guarantees  further  responses  in  the  same 
direction.  And,  since  the  steps  that  count 
are  the  adaptive  ones,  the  very  essence  of 
the  process  of  evolution  is  such  that  the 
organism  is  carried  along  adaptive  lines. 
The  mechanism  of  survival  (if  I  may  be 
pardoned  the  expression)  is  such  that  it 
insures  success  where  it  is  most  called  for. 
To  repeat  a  familiar  epigram :  In  evolution 
nothing  succeeds  like  success. 

In  conclusion,  I  owe  you,  I  fear,  an  apol- 
ogy for  attempting  to  discuss  so  serious  a 
theme  at  this  time  and  occasion,  when  high 
living  may  not  be  conducive  to  plain  think- 
ing.    In  the  detail  of  every-day  work  in 
which  we  are  plunged  we  are  apt  to  lose 
sight  of  the  relative  value  of  the  problems 
at  which  we  work.    It  seemed  to  me,  there- 
fore, that  it  might  not  be  inappropriate 
this  evening  to  focus  our  attention  on  the 
large  problem  of  organic  adaptation,  which 
is  still,  I  think,  the  central  problem  of  the 
naturalist;  and  if  in  attempting  an  analy- 
sis of  the  present  situation  I  have  allowed 
my  imagination  too  free  rein,  I  submit,  in 
defense,   that   the   human   mind    has    an 
ineradicable  tendency  to   probe   into   the 
unknown;  and  that  the  fires  of  the  imagi- 
nation, kept  alive  by  human  curiosity,  may 
also  serve  a  purpose  in  the  progress  of  hu- 
man thought,  provided  the  imagination  is 
controlled  at  every  advance  by  an  appeal 
to  experience,  and  is  used  as  a  tool  and  not 
as  an  end  in  itself.    But  I  frankly  confess 
that  I  feel,  as  no  doubt  every  one  does  who 
tries  to  keep  in  touch  with  modern  work, 
that  the  time  is  past  when  it  will  be  any 
longer  possible  to  speculate  light-heartedly 
about  the  possibilities  of  evolution,  for  an 
army  of  able  and  acute  investigators   is 
carefully  weighing  by  experimental  tests 
the  evidence  on  which  all  theories  of  evo- 
lution and  adaptation  must  rest.    To  them 
belongs  the  future.  T.  H.  Morgan 
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TEE  MAGNETIC  SURVEY  OF  CHINA 

Mr.  Don  C.  Sowers,  sent  out  in  November, 
1908,  by  the  Department  of  Terrestrial  Mag- 
netism of  the  Carnegie  Institution  of  Wash- 
ington, to  secure  magnetic  observations  in 
China  and  Chinese  Turkestan,  returned  to 
Washington  last  December. 

Besides  the  leader,  the  party  consisted  of 
Professor  C.  G.  Euson,  of  Canton  Christian 
GoUege,  a  Chinese  interpreter  and  a  cook. 
Leaving  Peking  January  30,  1909,  they  went 
as  far  as  Honanfu  by  rail;  thence  traveling 
by  Chinese  carts,  pack  animals,  mule  chairs, 
etc.,  the  party  proceeded  along  the  gre&t 
northern  trade  route  of  China,  passing  out  of 
China  proper  at  the  end  of  the  Great  Wall 
in  northwestern  China,  thence  across  the  Gobi 
Desert  to  Urumtsi,  the  capital  of  Chinese 
Turkestan.  Continuing  in  a  southwesterly 
direction,  skirting  the  Taklamakan  Desert, 
along  the  south  side  of  the  Tien  Shan  Moun- 
tains, the  expedition  finally  reached  Xashgar, 
in  the  western  part  of  Chinese  Turkestan  on 
July  28.  Turning  here  to  the  southward  the 
Himalaya  Mountains  were  crossed  via  the  five 
passes  of  the  Karakorum  trade  route,  the 
highest  trade  route  in  the  world,  arriving  at 
Leh,  India,  in  September,  and  at  the  railroad 
at  Rawal  Pindi,  northern  India,  October  13. 

The  overland  journey  from  the  terminus 
of  the  railroad  in  China  to  the  place  where  the 
railroad  was  again  reached  in  northern  India 
was  over  4,600  miles  in  length  and  required 
eight  and  one  half  months  to  accomplish  it. 
It  lay  through  a  little  frequented  and,  until 
recent  years,  unexplored  portion  of  the  globe. 
It  is  a  region  full  of  interest  for  the  geog- 
rapher, historian  and  scientist. 

The  party  was  everywhere  shown  the  utmost 
courtesy  and  every  possible  assistance  was 
rendered  by  Chinese  officials  as  well  as  by 
representatives  of  foreign  governments. 

Connection  was  made  at  Dehra  Dun  with 
the  magnetic  survey  of  India,  at  present  in 
progress  under  the  direction  of  the  British 
government. 


SCIENTIFIC  NOTES  AND   NEWS 

Surgeon  Charles  F.  Stokes  has  been  nom- 
inated to  be  surgeon-general  of  the  navy,  to 


succeed  Surgeon  General  Presley  M.  Rixey, 
who  retires. 

On  the  evening  of  April  2,  at  the  Waldorf- 
Astoria,  a  dinner  will  be  given  in  honor  of 
Dr.  Charles  F.  Chandler,  head  of  the  depart- 
ment of  chemistry  of  Columbia  University, 
whose  resignation  after  forty-seven  years  of 
service  will  go  into  effect  next  June. 

The  Geological  Society  of  London  will  this 
year  award  its  medals  and  funds  as  follows: 
the  WoUaston  medal,  as  already  aimounced,  to 
Professor  W.  B.  Scott;  the  Murchison  medal, 
to  Professor  A.  P.  Coleman;  the  Lyell  medal, 
to  Dr.  A.  Yau^an;  the  Wollaston  fund,  to 
Mr.  £.  B.  Bailey;  the  Murchison  fund,  to 
Mr.  J.  W.  Stather;  the  Lyell  fund,  to  Mr.  F. 
K.  Cowper  Reed  and  Dr.  R.  Broom. 

The  council  of  the  Royal  Geographical 
Society  has  decided  to  award  a  special  gold 
medal  to  Commander  Peary  for  his  journey 
to  the  North  Pole,  and  for  having  imdertaken 
such  scientific  investigations  as  his  opportuni- 
ties permitted;  and  a  silver  replica  to  Captain 
Bartlett  for  attaining  eighty-eight  degrees 
north  latitude.  It  is  expected  that  Com- 
mander Peary  will  lecture  before  the  society 
on  May  4.  Later  in  the  month  he  will  lecture 
before  the  Berlin  Geographical  Society,  which 
will  confer  on  him  its  gold  medal. 

Professor  W.  Bateson,  who  vacated  a  fel- 
lowship at  St.  John's  College,  Cambridge,  on 
resigning  the  professorship  of  biology  in  the 
university,  has  been  elected  to  an  honorary 
fellowship. 

Mr.  John  D.  Rockefeller,  having  learned 
of  the  distinguished  services  to  medical  sci- 
ence which  have  been  and  are  being  rendered 
by  the  researches  of  Professor  Paul  Ehrlich, 
of  Frankfurt,  Germany,  has  presented  to  the 
board  of  directors  of  the  Rockefeller  Institute 
for  Medical  Research  the  sum  of  ten  thousand 
dollars  to  be  placed  at  the  disposal  of  Professor 
Ehrlich  for  furthering  his  investigations  into 
the  chemical  therapy  of  the  protozoon  diseases. 

The  New  York  Evening  Post  states  that 
Professors  H.  N.  Morse,  H.  C.  Jones  and  S.  F. 
Acree,  of  Johns  Hopkins,  have  received  their 
sixth  annual  grant  from  the  Carnegie  Institu- 
tion of  Washington  for  the  prosecution  of 
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special  researches  in  chemistry.  Professor 
Morse  and  his  assistant,  Dr.  W.  W.  Holland, 
are  engaged  on  the  subject  of  osmotic  pres- 
sure, especially  at  higher  temperatures.  Pro- 
fessor Jones  and  Dr.  W.  W.  Strong  are 
studying  quantitatively  the  absorption  spectra 
of  various  solutions.  Professor  Acree  and  Dr. 
B.  B.  Turner  will  continue  their  investigations 
on  tautomerism  and  the  theory  of  catalysis. 

Dr.  T.  C.  Chahberlin,  professor  of  geology 
in  the  University  of  Chicago,  has  been  elected 
president  of  the  Geological  Society  of  Chicago. 

The  Chanute  Medal,  which  is  each  year 
awarded  by  the  Western  Society  of  Engineers 
for  the  best  paper  presented  to  the  society  in 
the  field  of  civil  engineering  during  the  pre- 
ceding year,  has  been  given  to  Professor  Ar- 
thur N.  Talbot,  of  the  University  of  Illinois. 
Professor  Talbot's  paper  is  entitled  "  Tests  of 
Cast-Iron  and  Reinforced  Concrete  Culvert 
Pipe."  The  foundation  for  the  medal  given 
by  the  Western  Society  of  Engineers  was  es- 
tablished by  Dr.  Octave  Chanute.  The  ar- 
rangement provides  for  three  medals,  one  for 
work  in  mechanical  engineering,  one  in  civil 
engineering  and  one  in  electrical  engineering. 

The  council  of  the  Royal  Astronomical  So- 
ciety has  awarded  the  gold  medal  of  the  so- 
ciety to  Professor  F.  Kiistner,  director  of  the 
University  Observatory  of  Bonn. 

Dr.  Chas  Morret,  head  of  the  department 
of  bacteriology  in  the  Ohio  State  University, 
has  been  given  leave  of  absence  for  the  next 
academic  year. 

Mr.  W.  H.  Pew,  assistant  professor  of  ani- 
mal husbandry  in  the  Iowa  State  College,  has 
declined  the  directorship  of  the  New  Hamp- 
shire Agricultural  Experiment  Station. 

A  COMMITTEE  has  been  formed  in  England, 
the  membership  of  which  includes  the  Italian 
ambassador,  the  Marquis  of  San  Ouiliano,  Sir 
Thomas  Clifford  Allbutt,  regius  professor  of 
physics  at  Cambridge,  and  a  number  of  prom- 
inent scientific  men  and  physicians,  to  pro- 
mote the  investigation  and  study  of  pellagra. 

Sm  Ernest  Shackleton  has  denied  the  re- 
port that  he  is  to  lead  another  expedition  to 
the  Antarctic. 


Reuter's  Agency  learns  that  the  first  mem- 
ber of  the  British  Antarctic  Expedition  under 
Captain  Scott,  Mr.  Cecil  H.  Meares,  has  left 
England.  He  is  going  to  Siberia  to  obtain 
dogs  and  ponies  for  use  in  the  expedition. 
Except  that  he  is  to  make  a  brief  stay  at  Mos- 
cow, Mr.  Meares  travels  direct  to  Vladivostock. 
Thence  he  will  proceed  north  to  the  Amur 
and  by  means  of  sledges  will  press  further 
north  to  Yakut,  a  great  sable  center  in  Ya- 
kutsk, where  animals  will  probably  be  procur- 
able. Later  he  may  leave  to  go  to  Okhotsk 
and  on  to  the  Verkhoiansk  Mountains,  a  re- 
gion which  is  described  as  being  almost,  if  not 
quite,  the  coldest  in  the  world.  Mr.  Meares 
intends  to  get  most  of  his  dogs,  particularly 
the  main  team  leaders,  in  Siberia.  This 
part  of  the  work  is  likely  to  occupy  between 
three  and  four  months.  Mr.  Meares  will  then 
begin  the  collection  of  ponies  in  the  country 
round  Harbin,  and,  with  his  animals,  will 
join  the  main  body  of  the  expedition  on  board 
the  Terra  Nova  in  New  Zealand  in  December. 

Professor  Joseph  Jastrow,  of  the  depart- 
ment of  psychology  of  the  University  of  Wis- 
consin, has  accepted  the  general  editorship  of 
a  new  series  of  psychological  manuals  for  the 
general  reader,  to  be  known  as  the  '^  Conduct 
and  Mind  Series."  His  own  contribution  to 
the  series  will  be  a  work  on  "  Character  and 
Temperament."  The  introduction  to  an  Eng- 
lish edition  of  Professor  Gross's  ^'Criminal 
Psychology,"  about  to  be  issued  as  the  first 
number  of  a  series  of  translations  of  important 
foreign  works  on  the  subject  by  the  American 
Institute  of  Criminology,  will  be  written  by 
Dr.  Jastrow.  He  leaves  the  university  the 
second  week  of  February  to  spend  the  second 
half  year  as  lecturer  at  Columbia  University. 

Dr.  Arthur  T.  Hadlet,  president  of  Yale 
University,  will  deliver  the  oration  on  golden, 
jubilee  day.  May  17,  next,  when  the  fiftieth 
anniversary  of  the  foundation  of  the  College 
of  California,  the  precursor  of  the  University 
of  California,  will  be  celebrated. 

Professor  John  Dewey,  of  Columbia  Uni- 
versity, gave,  at  the  Johns  Hopkins  Univer- 
sity, from  January  81  to  February  5,  a  course 
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of  six  lectures  on  ^'  Aspects  of  the  Pragmatic 
Uovement  of  Modem  Philosophy/' 

Pbofessor  R.  a.  Daly,  of  the  Massachusetts 
Institute  of  Technology,  gave  five  lectures  to 
adyanced  students  in  the  Geological  Depart- 
ment of  the  University  of  Wisconsin  in  Jan- 
uary on  the  subject  of  Igneous  Bocks. 

Professor  Carl  Bunge,  of  Oottingen, 
Kaiser  Wilhelm  professor  at  Columbia  Uni- 
yersity  during  the  present  year,  is  now  giving 
lectures  at  several  American  universities.  At 
the  Fniversity  of  Michigan  he  has  given  the 
following  course: 

February  4 — ^"Methods  of  Graphical  Calcula- 
tion." 

February  5 — ^"The  Graphical  Representation  of 
Functions"  (first  lecture). 

February  7 — '*  The  Graphical  Representation  of 
Functions"  (second  lecture). 

February  8 — "Graphical  Integration  and  Dif- 
ferentiation." 

February  10 — ^"Differential  Equations  Treated 
Graphically." 

A  STATUE  of  the  late  Morris  K.  Jesup,  for 
many  years  president  of  the  American  Mu- 
seum of  Natural  History,  was  unveiled  in  the 
foyer  of  the  museum  on  February  9.  The 
statue,  which  is  of  Carrara  marble  and  repre- 
sents Mr.  Jesup  seated,  is  the  work  of  Mr. 
William  Couper.  Addresses  at  the  unveiling 
were  made  by  Dr.  Henry  Fairfield  Osbom,  who 
has  succeeded  Mr.  Jesup  as  president  of  the 
museum,  and  Mr.  Joseph  H.  Choate,  one  of  the 
founders  of  the  museum. 

The  three  great  meteorites,  brought  by 
Commander  Peary  from  the  Arctic  regions 
and  for  some  time  exhibited  in  the  American 
Museum  of  Natural  History,  have  been  pur- 
chased and  given  to  the  museum  by  Mrs. 
Morris  K.  Jesup. 

The  firm  of  Dr.  F.  Krantz,  of  the  Rhein- 
isches  Mineralien — Contor,  Bonn,  Germany, 
has  requested  Dr.  M.  £.  Wadsworth,  dean  of 
the  School  of  Mines  of  the  University  of 
Pittsburgh,  to  assist  the  firm  in  preparing  a 
collection  of  crystal  models  to  accompany  Dr. 
Wadsworth's  recently  published  laboratory 
**  Manual  of  Crystallography." 

A  SERIES  of  lantern  slides  especially  de- 


signed for  use  by  teachers  of  physical  geog- 
raphy has  been  prepared  by  Professor  D.  W. 
Johnson,  of  Harvard  University.  The  slides 
are  photographic  and  contour  representations  • 
of  the  same  land  form  on  the  same  slide,  the 
map  being  so  oriented  that  its  bottom  is  the 
foreground  of  the  photograph.  Many  of  the 
views  reproduced  are  from  Professor  John- 
son's own  negatives;  the  rest  are  from  photo- 
graphs in  the  Garden  Collection  of  Photo- 
graphs at  Harvard  University. 

The  Liverpool  Geological  Society,  as  we 
learn  from  Nature,  celebrated  the  jubilee  of  its 
first  meeting  on  January  10.  The  society  en- 
tertained at  dinner  the  Lord  Mayor  and  rep- 
resentatives of  the  university,  of  kindred 
societies  in  the  city  and  of  the  Yorkshire 
Geological  Society  and  the  North  Stafford- 
shire Field  Club.  The  toast  of  the  university 
elicited  expressions  of  regret  at  the  absence  of 
a  chair  of  geology  in  the  university.  The  first 
meeting  of  the  society  having  been  held  on 
January  11,  1860,  an  open  meeting  was  held 
on  January  11,  and  was  largely  attended.  Mr. 
W.  Hewitt,  the  president,  was  in  the  chair, 
and  the  minutes  of  the  first  meeting  having 
been  read,  he  remarked  that  that  meeting  was 
held  in  a  room  in  the  house  of  Mr.  G.  H. 
Morton,  the  first  honorary  secretary  of  the 
society.  He  also  read  a  letter  from  Mr.  H. 
Duckworth,  the  first  president,  congratulating 
the  society  and  regretting  that  his  age  pre- 
vented his  being  present.  Professor  J.  W. 
Judd,  C.B.,  F.R.S.,  an  honorary  member  of 
the  society,  then  delivered  an  address  on  '^  The 
Triumph  of  Evolution:  a  Eetrospect  of  Fifty 
Years,"  remarking  that  the  foundation  of  the 
society  was  nearly  coincident  with  the  appear- 
ance of  Darwin's  "  Origin  of  Species." 

Twenty  lectures  by  non-resident  lecturers 
have  been  arranged  by  the  mechanical  engi- 
neering department  of  Columbia  University. 
Charles  B.  Going,  managing  editor  of  the 
Engineering  Magazine,  will  give  the  first  six 
on  February  10, 12,  17,  19,  24  and  26,  his  sub- 
ject being  "  The  Province  of  Works  Manage- 
ment." Charles  U.  Carpenter,  president  of 
the  Herring-Hall-Marvin  Safe  Co.,  will  lec- 
ture on  March  5,  10,  12  and  17,  on  "The 
Functions    of    Organization,    its    Purposes, 
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Scope  and  Object."    H.  L.  Gantt,  consulting 
engineer,  will  lecture  on  March  31  and  April 
2    on    "The    Compensation    of    Workmen." 
Walter  M.  McFarland,  vice-president  of  the 
Westinghouse    Electric    and    Manufacturing 
Co.,  will  lecture  on  April  7  on  "  The  Impor- 
tance of  the  Commercial  Elements  in  Engi- 
neering Achievement."    Harrington  Emerson, 
consulting  engineer,  will  lecture  on  "Works 
Management,"  on  April  14,  16  and  21.    Rich- 
ard T.  Lingley,  treasurer  of  the  American  Real 
Estate  Co.,  will  lecture  on  "  Bookkeeping,"  on 
April  30,  May  5  and  7.    E.  J.  Prindle  will  lec- 
ture on  May  14  on  "Patents  as  a  Factor  in 
Manufacturing  Operations." 

The  medical  department  of  the  University 
of  Michigan  offers  the  following  list  of  lec- 
tures as  extramural  university  extension  work. 
The  same  lectures  are  also  delivered  during 
the  course  of  the  year,  during  the  summer 
school  to  university  students  and  town's  peo- 
ple of  Ann  Arbor,  and  are  delivered  anywhere 
in  the  state  of  Michigan  under  the  conditions 
mentioned  in  the  medical  calendar. 

"The  Evolution  of  the  Superman:  The  Fight 
against  Tuberculosis,"  by  Dean  V.  C.  Vaughan. 

"Medicines:  Their  Use  and  Abuse,"  Professor 
Edmunds. 

"  Psychotherapy,"  Professor  Camp. 

"  The  Prevention  of  Insanity,"  by  Professor  Bar- 
rett. 

"The  RCle  of  Insects  in  the  Transmission  of 

Disease,"  by  Professor  Novy. 

"The  Prevention  of  Tuberculosis;  the  Venereal 
Diseases  and  their  Extermination,"  by  Professor 

Warthin. 

"Development  as  an  Aid  in  the  Interpretation 
of  Structure,"  by  Professor  Huber. 

"The  Care  of  the  Eyes  in  Children,"  by  Pro- 
fessor Parker. 

"The  Problem  of  Pure  Milk;  Children's  Dis- 
eases," by  Professor  Cowie. 

"The  Prevention  of  Premature  Old  Age,"  by 
Professor  Hewlett. 

"The  Cancer  Problem,"  by  Professor  Peterson. 

In  accordance  with  a  request  of  the  Chilean 
government,  transmitted  through  the  cus- 
tomary diplomatic  channels,  the  commissioner 
of  education  calls  attention  to  the  announce- 
ment of  an  Exposition  of  Fine  Arts  to  be 


opened  at  Santiago,  Chile,  on  September  18, 
1910,  as  a  feature  of  the  Chilean  centennial. 
This  exposition  will  be  held  in  the  recently 
erected  Palace  of  Pine  Arts  whibh  will  form 
a  permanent  memorial  of  the  occasion.  Works 
of  art  intended  for  this  exposition  must  be 
forwarded  before  the  first  of  May  of  the  pres- 
ent year.  Full  particulars  with  respect  to  the 
plans  for  the  expositipn  may  be  obtained  by 
addressing  the  general  secretary,  Mr.  Ruchon 
Brunet,  Santiago,  Chile. 

.  The  London  correspondent  of  the  Journal 
of  the  American  Medical  Association  writes 
that  the  prohibitive  price  of  radium  has  led 
to  the  establishment  of  a  novel  institution — ^a 


radium  bank  where  the  precious  metal  may  be 
stored  and  rented  to  physicians,  scientists  and 
others  who  wish  to  use  it  but  can  not  afiPord  to 
pay  $80  a  milligram,  its  present  market  price. 
The  ultimate  locality  of  the  bank  is  to  be  in 
the  neighborhood  of  Cavendish  Square,  in  the 
heart  of  the  district  in  which  London  consul- 
tants live,  but  for  the  present  temporary  offices 
have  been  opened  at  Moorgate  street  in  the 
heart  of  the  commercial  and  banking  district 
of  the  city.   For  an  average  operation  50  milli- 
grams of  radium  are  required,  costing  $4,000 
and,  therefore,  it  is  only  at  one  or  two  of  the 
London  hospitals  that  radium  can  be  used  to 
any  extent.    A  number  of  business  men  have 
combined  to  form  the  bank  which  will  ''  let " 
100  milligrams  at  $200  for  one  day's  use  and 
for  each  subsequent  day  at  one  half  per  cent. 
on  the  value  of  the  amount  issued.    Securities 
will  have  to  be  given.    The  bank  purposes  to 
stock  radium  to  the  value  of  $250,000.     The 
difficulty  is  in  getting  a  supply  of  radium. 
The  main  source  has  been  the  pitch-blende 
from  Joachimsthal,  Bohemia,  which  yields  one 
part  in  3,000,000.    A  new  supply  has  been  dis- 
covered in  the  bed  of  a  stream  near  Ouarda  in 
Portugal.     In  England  two   Cornish  mines 
have  yielded  a  little  but  the  whole  available 
supply  is  limited  owing  to  the  enormous  ex- 
pense of  extraction.    Although  radium  exists 
in  air,  sea  water  and  almost  everywhere,  there 
is  hardly  an  ounce  of  the  pure  metal  in  the 
world.    The  bank  will  be  organized  very  much 
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after  a  model  of  a  similar  institution  in 
Paris,  through  which  most  of  the  radium  used 
in  England  has  hitherto  come. 

The  Institute  of  Chemistry  is  issuing,  as 
we  learn  from  the  London  Times,  the  third 
edition  of  the  "  List  of  Official  Chemical  Ap- 
pointments," prepared  by  its  secretary  and 
registrar,  Mr.  Kichard  B.  Pilcher.  The  work 
is  intended  primarily  for  the  use  of  profes- 
sional chemists  and  those  who  contemplate 
making  chemistry  their  profession,  but  it 
should  prove  useful  also  to  those  who  are  in- 
terested in  the  applications  of  chemistry  to 
the  purposes  of  the  state  and  in  the  promotion 
of  higher  education  in  the  science.  It  is  ar- 
ranged in  three  divisions.  The  first  gives 
official  appointments  in  Great  Britain  and 
Ireland  under  the  various  departments  of 
state,  local  authorities  and  public  institutions 
and  teaching  appointments  in  the  universities, 
colleges,  technological  institutions,  medical, 
agricultural  and  veterinary  colleges  and  pub- 
lic and  secondary  schools.  The  second  con- 
tains similar  information  for  India,  Aus- 
tralia, New  Zealand,  British  South  Africa  and 
British  colonies  and  protectorates,  with 
Egypt  and  the  Sudan;  while  the  third  gives  a 
concise  account  of  societies  and  institutions 
devoted  to  the  advancement  of  chemical  sci- 
ence and  of  professional  chemical  interests. 

The  College  of  Mechanical  and  Electrical 
Engineering  of  the  University  of  North  Da- 
kota has  secured  additional  quarters  170  X  ^^ 
feet  in  which  will  be  located  the  steam,  gas 
and  electrical  engineering  laboratories  and  the 
iron  foundry.  The  new  engine  room  is  to 
have  as  a  part  of  its  equipment  a  70  horse 
power  automatic  cut-off  high  speed  steam 
engine,  two  26  kilowatt  electrical  generators, 
a  12  horse  power  gasoline  engine,  and  a  56 
horse  power  producer  gas  engine.  The  new 
boiler-room  will  have  three  70  horse  power  fire 
tubular  boilers.  These  last  are  of  the  same 
make  and  each  will  be  provided  with  different 
type  of  furnace  and  different  grates.  One  will 
be  equipped  with  an  automatic  mechanical 
stoker,  another  with  a  special  combustion 
chamber,  while  the  third  will  have  the  furnace 


usually  installed  with  this  type  of  boiler.  The 
college  will  undertake  to  determine  the  rela- 
tive efficiency  of  the  different  types  of  furnaces 
in  burning  any  given  fuel  and  to  determine 
also  the  relative  steaming  qualities  of  different 
fuels  when  burned  in  the  three  distinct  types 
of  furnaces.  In  the  boiler  room  a  50  horse 
power  suction  down-draft  gas  producer  de- 
signed to  handle  lignite  and  soft  or  bituminous 
coals.  With  certain  modifications  it  can  be 
converted  into  an  up-draft  gas  producer  ca- 
pable of  handling  anthracite  and  coke.  In  se- 
lecting the  power  equipment  it  is  the  idea  of 
Dean  Crouch  to  install  such  apparatus  and 
machinery  as  will  enable  the  college  to  investi- 
gate the  best  ways  and  means  of  utilizing 
North  Dakota  lignite  (in  which  the  state 
abounds)  and  of  converting  the  same  into 
power.  That  the  results  obtained  may  have  a 
practical  value,  the  units  selected  are  of  suffi- 
cient size  to  give  fair  indications  of  what  may 
be  expected  from  commercial  plants.  The 
experimental  engineering  laboratories  are  sup- 
plied with  various  types  of  electrical  genera- 
tors, motors,  transformers,  etc.,  and  are 
equipped  for  testing  all  kinds  of  steam,  gas, 
hydraulic  and  electrical  machinery.  The  iron 
foundry  is  being  equipped  also  with  a  cupola 
with  a  melting  capacity  of  two  tons  an  hour. 

The  following  data  have  been  compiled  by 
Messrs.  Waldemar  Lindgren  and  H.  D.  Mc- 
Caskey  as  a  preliminary  review  of  the  gold 
industry  in  the  United  States  in  1909.  Gold 
mining  progressed,  on  the  whole,  very  satis- 
factorily in  1909.  The  year  was  marked  by 
increasing  recovery  from  the  depressed  condi- 
tions of  the  two  years  immediately  preceding 
and  by  general  advance  in  the  development  of 
proved  mines  and  districts.  Although  these 
improvements  resulted  in  a  generally  increased 
production  of  the  base  metals,  and  as  a  con- 
sequence augmented  the  gold  output,  they  did 
not  seriously  detract  from  those  gold-mining 
operations  which  had  benefited  during  the  late 
panic  by  the  closing  of  numerous  copper,  lead 
and  zinc  mines  and.  the  consequent  release  of 
skilled  labor  for  gold  mining.  From  the  pre- 
liminary figures  of  the  Director  of  the  Mint, 
which  have  just  been  published,  it  is  estimated 
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that  the  output  of  gold  for  1909  reached  the 
unprecedented  total  of  $99,232,200,  an  esti- 
mated increase  of  $4,672,200  over  the  produc- 
tion for  1908.  In  spite  of  serious  drawbacks, 
first  in  one  mining  camp,  then  in  another,  the 
production  of  gold  has  increased  more  than 
$4,000,000  in  each  of  the  last  two  years,  and 
the  outlook  indicates,  unless  present  abnormal 
conditions  in  the  Black  Hills  should  continue 
or  curtailment  be  shown  elsewhere,  a  produc- 
tion of  over  $100,000,000  in  1910.  In  general, 
gold  production  has  increased  mainly  from 
placers  and  the  mining  of  siliceous  ores,  and 
to  a  smaller  degree  from  copper  ores,  from 
which  gold  is  a  by-product.  According  to 
estimates  from  the  Bureau  of  Statistics,  the 
United  States  imported  in  1909  gold  valued  at 
$18,610,613  in  foreign  ore,  $26,233,368  in  for- 
eign bullion  and  $6,069,313  in  foreig^n  coin, 
and  exported  gold  valued  at  $498,822  in  do- 
mestic ore,  $43,021,646  in  domestic  bullion, 
$86,803,265  in  United  States  coin  and  $2,717,- 
725  in  foreign  coin,  the  excess  of  exports  over 
imports  thus  being  $87,238,323.  In  1908  there 
was  an  excess  of  exports  over  imports  valued 
at  $30,939,163.  The  imports  in  1909  were 
made  up  chiefly  of  ore  and  bullion  from 
Mexico  and  to  a  smaller  degree  from  Canada 
and  South  America.  The  exports  consisted 
largely  of  coin  and  went  chiefly  to  South 
America,  though  large  amounts  of  gold  were 
sent  to  Japan,  the  United  Kingdom  and 
France. 

A  REPORT  on  the  annual  exports  of  farm 
products  from  the  United  States  from  1861  to 
1908  from  the  Bureau  of  Statistics,  U.  S.  De- 
partment of  Agriculture,  gives  averages  by 
five-year  periods,  so  that  it  is  possible  to  per- 
ceive the  general  drift  of  the  trade.  The 
chief  agricultural  products  exported  in  the 
past  half  century  have  been  (1)  cotton,  (2) 
grain  and  gn*ain  products  and  (3)  packing- 
house products.  In  1861-5,  cotton  made 
nearly  two  thirds  of  the  value  of  all  agricul- 
tural exports,  but  in  1901-6  between  one  third 
and  one  half  only,  although  the  average  quan- 
tity  exported   increased  from   1,026   million 


pounds  in  1861-6  to  3,677  million  pounds  in 
1901-6,  while  in  1907,  the  highest  year,  4,518 
million  pounds  were  sent  out.  In  the  period 
1861-5  the  quantity  of  cotton  exi>orts  was  only 
about  6  per  cent,  of  that  for  1856-^0.  In- 
creases occurred  afterward,  however,  until  in 
1876-80  the  average  quantity  exported  was 
somewhat  greater  than  in  the  period  just 
prior  to  the  Civil  War.  In  quantity  exported 
per  capita,  the  five-year  period  1866-60  was 
highest;  there  were  then  exported  44.8  i)ounds 
of  cotton  per  capita.  The  nearest  approach 
to  this  was  44.6  pounds  per  capita  in  1901-5. 
Cotton-seed  products,  such  as  cotton-seed  oil, 
oil  cake  and  oil-cake  meal  have  assumed  con- 
siderable importance  in  the  export  trade  of  the 
United  States  in  recent  years,  that  is,  begin- 
ning about  1876.  The  value  of  cotton-seed 
products  exported  averaged  during  the  past 
several  years  from  25  million  to  30  million 
dollars  a  year,  the  highest  being  in  1907,  about 
34  million  dollars.  Grain  and  its  products 
come  second  in  order  of  value.  They  in- 
creased from  a  yearly  average  of  25  million  dol- 
lars in  1851-6  to  194  million  dollars  in  1901-5, 
in  1861^  to  194  million  doUars  in  1901-6, 
and  in  1908  were  215  million  dollars.  The 
chief  items  are  wheat  (including  wheat  flour), 
corn  and  oats.  Exports  of  these  cereals  dur- 
ing 1851-5  were  equivalent  to  about  20  mil- 
lion bushels  of  grain  annually,  and  fifty  years 
later  to  about  260  million  bushels.  The  period 
of  largest  grain  exports  was  1896-1900,  since 
which  time  there  has  been  a  decline.  The  per 
capita  exports  of  wheat  and  flour  were  largest 
in  1881-6,  when  they  were  equivalent  to  2.6 
bushels  per  capita;  in  1901-6  the  average  ex- 
ports i>er  capita  were  2  bushels,  and  since 
1906  have  been  less  than  2  bushels.  In  com 
the  maximum  limit  was  reached  in  1896-1900, 
when  an  average  of  2.4  bushels  per  capita  was 
exported.  Then  came  a  downward  tendency, 
the  exports  in  the  next  five-year  period  being 
only  1.1  bushels  per  capita,  and  in  succeeding 
years  falling  below  1  bushel.  Compared  with 
com  and  wheat,  exports  of  oats  have  been 
small,  the  largest  average  for  any  five-year 
period  being  38  million  bushels  a  year  during 
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1896-1900,  or  something  more  than  one  fifth 
the  oorresponding  exports  of  com  or  of  wheat, 
including  flour.  Exports  of  packing-house 
products,  a  third  leading  group,  have  in- 
creased much  more  rapidly  in  the  last  half 
century  than  cotton  or  cereals.  The  average 
Tftlue  of  packing-house  products  exported  in 
1851-5  was  10  million  dollars  a  year,  and  in 
1901-5  it  was  183  million  dollars,  while  in 
1908  the  value  was  196  million  dollars. 

A  STATEMENT  received  at  the  Department 
of  Agriculture  from  the  Forest  Service  office 
at  Portland,  Oregon,  shows  that  the  timher 
sales  on  national  forests  in  the  Pacific  north- 
west is  increasing  rapidly.  This  increase  is 
regarded  as  an  index  of  the  revival  of  business 
in  the  lumber  industry  generally,  and  shows 
also  the  growing  use  of  national  forest  re- 
sources by  the  public.  The  contrast  between 
the  amount  and  value  of  timber  sold  during 
the  last  six  months  of  1909  and  that  sold  dur- 
ing the  corresponding  period  in  1908  is 
marked.  The  figures  are  for  most  of  the 
national  forests  in  Oregon  and  Washington, 
and  show  timber  sales  of  over  52  million  feet, 
for  nearly  $114,000,  during  the  last  six  months 
of  1909.  This  compares  "with  sales  of  about 
17  million  feet,  for  a  total  of  $27,000,  during 
the  same  period  in  1908.  The  prospects  for 
the  coming  six  months  are  regarded  as  prom- 
ising even  better  than  what  has  been  realized 
in  the  period  just  past.  This  increasing  tim- 
ber sale  oi)ens  the  way  to  management  of  the 
national  forests  along  the  best  lines  by  per- 
mitting the  removal  of  over-mature  and  de- 
cadent timber  which  has  practically  come  to  a 
standstill  in  point  of  growth,  and  allowing 
replacement  of  these  trees  with  a  fully  stocked 
stand  of  rapidly  growing  young  trees. 

The  topographic  survey  of  the  Mount  Baker 
quadrangle,  in  the  state  of  Washington,  was 
completed  last  fall  by  members  of  the  United 
States  Geological  Survey  and  the  resulting 
map  is  being  prepared  for  engraving.  The 
party  that  made  this  survey  was  under  the 
direction  of  J.  E.  Blackburn  and  in  the  course 
of  the  work  Mr.  Blackburn,  with  E.  H.  Jones, 
T.  L  Duncan   and  C.   V.   Guerin,   climbed 


Moimt  Baker,  from  whose  slopes  and  summit 
observations  were  made  and  mapping  was 
done.  The  whole  mountain  is  an  almost  un- 
broken glacier,  only  narrow  rocky  dikes  pro- 
truding here  and  there  through  the  vast  ice 
mass.  This  glacial  ice,  constantly  augmented 
by  snowfall,  accumulates  in  a  number  of  huge 
gorges,  forming  glaciers  that  move  down  the 
mountain's  sides  for  several  miles  before  melt- 
ing. Thus  the  ends  or  lower  boundaries  of  the 
glaciers  are  about  3,700  feet  above  sea  level, 
whereas  the  altitude  of  the  dome  of  Mount 
Baker  is  10,745  feet.  The  climb  to  this  sum- 
mit was  made  in  four  hours  by  the  topographic 
party  from  its  last  camp,  which  was  pitched 
at  an  elevation  of  5,200  feet.  Mount  Baker 
was  long  ago  one  of  the  active  volcanoe^  of 
the  Cascade  Eange,  and  the  steam  issuing 
from  the  sulphur-lipped  vents  of  its  crater  to- 
day show  that  its  internal  fires  are  not  yet 
entirely  dead.  The  crater  is  about  1,000  feet 
below  the  main  dome  of  the  mountain.  The 
summit  is  a  table  having  an  area  of  about 
sixty  acres.  Besides  Mount  Baker,  this  quad- 
rangle contains  many  other  majestic  moun- 
tains. Notable  among  them  is  Mount  Shuk- 
san  which  rises  abruptly  from  the  canyon  of 
the  North  Nooksak  and  terminates  in  a  spire 
9,038  feet  above  the  sea.  This  mountain,  al- 
though only  a  few  miles  distant  from  Mount 
Baker,  is  isolated,  and  its  i)eculiar  structure 
causes  difficulties  in  making  an  ascent.  Be- 
sides these  two  conspicuous  mountains,  other 
peaks  along  the  sununit  of  the  Cascade,  on 
the  eastern  edge  of  this  quadrangle,  rise  to 
elevations  above  6,000  feet,  and,  when  seen 
from  a  distance,  the  panorama  of  the  Cascade 
Kange  presents  many  views  of  extreme  beauty 
and  rugged  grandeur.  The  mountains  in  this 
region  are  snow-capped  throughout  the  sum- 
mer, and  the  snows  of  the  early  fall  and  winter 
form  reservoirs  that  feed  Skagit  River,  which 
is  probably  the  largest  stream  in  northwestern 
Washington.  Last  December  several  days  of 
rain  and  snow  followed  by  chinook  winds  pro- 
duced a  flood  in  the  Skagit  that  submerged  the 
plains  in  its  delta  region  and  caused  damage 
amounting  to  more  than  a  million  dollars. 
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UNIVERSITY  AND   EDUCATIONAL   NEWS 

The  Sheffield  Scientific  School  of  Yale  Uni- 
versity has  received  from  Messrs.  George  G. 
Mason  and  William  S.  Mason  $250,000  for  a 
laboratory  of  mechanical  engineering. 

Fob  the  establishment  of  the  George  Pea- 
body  College  for  Teachers  at  Nashville,  Tenn., 
the  sum  of  $1,000,000  has  now  been  given  by 
the  board  of  trustees  of  the  Peabody  Fund  for 
the  Advancement  of  Education  in  the  South. 
This  gift  was  promised  some  time  ago  condi- 
tional on  the  granting  by  the  state  of  Tennes- 
see, the  county  of  Davidson  and  the  city  of 
Nashville  of  a  sum  approximating  $750,000. 

Additional  gifts  amounting  to  $450,000  to 
seven  institutions  were  announced  after  the 
seventh  annual  meeting  of  the  General  Edu- 
cation Board  held  in  New  York  City  on  Feb- 
ruary 2.  These  are  the  appropriations:  Wil- 
liams College,  Williamstown,  Mass.,  $100,000 
on  condition  that  the  college  raise  an  endow- 
ment of  $1,000,000;  Wesleyan  University, 
Middletown,  Conn.,  $100,000  toward  $1,000,- 
000 ;  Cornell  College,  Mount  Vernon,  la.,  $50,- 
000  toward  $200,000 ;  St.  Lawrence  University, 
Canton,  N.  Y.,  $50,000  toward  $200,000; 
Georgetown  College,  Georgetown,  Ky.,  $25,- 
000  toward  $100,000;  the  Women's  College  of 
Brown  University,  Providence,  R.  I.,  $50,000 
toward  $200,000;  the  Salem  College  for  Wo- 
men, Winston-Salem,  N.  C,  $75,000  toward 
$300,000. 

The  trustees  of  the  bequest  of  $2,000,000, 
left  by  Mrs.  Amanda  W.  Reed,  are,  as  has  al- 
ready been  announced,  about  to  establish  a 
college  at  Portland,  Ore.,  to  be  known  as  Reed 
Institute.  Dr.  J.  H.  Tufts,  head  of  the  de- 
partment of  philosophy  at  the  University  of 
Chicago,  has  recently  spent  some  time  in 
Portland  on  the  invitation  of  the  trustees,  to 
advise  as  to  the  scope  of  the  institution. 

A  MEDICAL  library  of  1,100  volumes  has 
been  given  to  the  medical  school  of  the  Uni- 
versity of  Wisconsin  by  Dr.  Byron  F.  Robin- 
son, a  graduate  of  the  university  in  the  class 
of  1878,  now  professor  of  gynecology  and  ab- 
dominal surgery  in  the  Dlinois  Medical 
School. 


According  to  the  Madras  Educational  Be- 
view,  as  quoted  in  Nature,  Sir  F.  D.  Lugard» 
the  governor  of  Hong  Kong,  has  reported  to 
the  British  government  that  Mr.  H.  N.  Mody 
has  offered  to  present  the  colony  with  the 
building  necessary  to  start  a  university.  A 
committee  has  been  formed,  with  the  governor 
as  chairman,  to  promote  the  undertaking.  Mr. 
Mody's  original  offer  was  to  give  a  sum  of 
£30,000  for  this  purpose  and  a  further  £6,000 
towards  the  endowment.  Plans  of  the  neces- 
sary buildings  were  prepared,  and  as  the  di- 
rector of  public  works  estimated  that  the  cost 
would  not  be  less  than  £58,000,  Mr.  Mody 
undertook  to  provide  them  in  accordance  with 
the  plans,  stipulating,  however,  that  he  should 
use  on  the  buildings  the  £6,000  originally 
given  for  endowment  if  it  should  be  required. 

Albert  Johannesen,  Ph.D.  (Johns  Hop- 
kins), of  the  United  States  G^logical  Survey, 
has  been  appointed  assistant  professor  of  min- 
eralogy and  petrography  in  the  University  of 
Chicago. 

Dr.  Charles  C.  McFarlane,  principal  of  the 
Brockport  State  Normal  School,  and  formerly 
professor  of  geography,  has  been  appointed  to 
the  newly-created  office  of  comptroller  in 
Teachers  College,  Columbia  University. 

Mr.  R.  C.  Punnett,  superintendent  of  the 
Museum  of  Zoology  at  Cambridge  University, 
has  been  elected  to  the  professorship  of  biology 
recently  vacated  by  Professor  W.  Bateson. 


DISCUSSION   AND    CORRESPONDENCE 

THE   SOUTHERNMOST   GLACIATION   IN  THE    UNITED 

STATES 

In  a  recent  number  of  Science*  H.  W.  Fair- 
banks and  E.  P.  Carey  report  evidences  of 
"Glaciation  in  the  San  Bernardino  Range, 
California,"  in  latitude  about  34°  7'  N. 
Concerning  this  interesting  discovery  the 
writers  say:  ^' it  has  hitherto  been  assumed 
that  the  southernmost  point  of  glaciation  in 
the  United  States  was  in  the  Sierra  Nevadas, 
nearly  two  hundred  miles  to  the  north" 
(north  of  latitude  36°  N.).  If  their  observa- 
tions are  correct,  they  have  found  the  most 

*  January  7,  1910. 
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Bouthem  instance  of  satisfactory  evidence  of 
glaeiation  in  this  country,  so  far  as  I  recall; 
but  there  are  several  records  of  glaciation 
farther  south  than  the  point  in  the  Sierra 
Nevada  referred  to  by  them.  Brief  refer- 
ences to  these  may  be  of  interest. 

Science  for  November  22,  1901,*  contained 
a  "Note  on  the  Extinct  Glaciers  of  New 
Mexico  and  Arizona,'*  by  George  H.  Stone,  m 
which  he  reported  evidences  of  glaciation  in 
one  of  the  Rocky  Mountain  Banges  "  as  far 
south  in  New  Mexico  as  a  point  not  far  north 
of  Santa  Fe'*  (latitude  about  36*»  41').  In  a 
later  paragraph  we  read: 

The  farthest  south  and  west  I  have  found  traces 
of  extinct  glaciers  is  at  Prescott,  Arizona.  Around 
Fre8<»tt  are  numerous  moraines.  The  highest  part 
02  the  n4v4  of  this  glacier  could  not  have  been 
much  above  9,000  feet.  The  central  part  of  the 
glacier  is  approximately  in  n.  lat.  34®  30'.  The 
occurrence  of  an  ancient  glacier  so  far  south  as 
this  was  probably  due  to  a  very  great  snowfall 
owing  to  the  proximity  of  the  ocean.  .  .  .  Prob- 
ably there  were  then  small  glaciers  in  some  of  the 
cirques  of  northern  exposure  among  the  mountains 
directiv  southeast  of  Prescott. 

R.  D.  Salisbury  published  an  article  on 
"Glacial  Work  in  the  Western  Mountains  in 
1901,"  in  volume  9  of  the  Journal  of  Geology, 
1901.  Beginning  with  page  728  is  a  brief  de- 
scription of  glacial  features  in  the  moun- 
tains near  Santa  F6,  between  35**  45'  and  36° 
north  latitude.  Some  50  cirques  were  found, 
and  about  80  ponds  and  lakelets.  One  of  the 
glaciers  had  a  length  of  seven  miles.  Moraines, 
stris  and  roches  moutonne^s  were  observed. 
In  1902  I  had  an  opportunity  to  visit  this 
same  region,  and  I  entertain  no  doubt  as  to 
the  ample  proof  of  local  glaciation  in  those 
mountains. 

In  the  Journal  of  Geology  for  1905'  is  a 
paper  by  Wallace  W.  Atwood  on  the  "  Glacia- 
tion of  San  Francisco  Mountain,  Arizona." 
This  writer  describes  and  figures  terminal  and 
lateral  moraines,  and  an  outwash  plain,  and 
reports  the  occurrence  of  striated  boulders 
and  polished  and  grooved  bedrock.     I  have 

'Vol.  14,  p.  798. 
» Vol.  13,  p.  276. 


briefiy  mentioned  evidences  of  glaciation  on 
this  same  peak,  attributing  a  somewhat 
Srreater  amount  of  erosive  work  to  the  glacier 
than  is  recognized  by  Atwood,  and  mentioning 
what  I  then  believed  to  be  a  terminal  moraine 
located  near  the  mouth  of  a  cirque.*  The  lati- 
tude of  San  Francisco  Mountain  is  about 
35*  21'  N. 

F.  J.  H.  Merrill  reports  in  Science  for 
July,  1906,*  "Evidences  of  Glaciation  in 
Southern  Arizona  and  Northern  Sonora." 
In  the  vicinity  of  Nogales,  and  elsewhere, 
were  found  deposits  which  he  believed  to  be 
of  glacial  origin,  while  the  surface  had  "the 
rolling  topography  and  pitted  surface  of  a 
moraine."    Nogales  is  in  latitude  31®  20'  N. 

The  above  references  may  be  but  a  partial 
list  of  the  published  reports  of  glaciation 
south  of  the  point  in  the  Sierra  Nevada  re- 
ferred to  by  Fairbanks  and  Carey;  I  have 
made  no  effort  to  prepare  a  complete  list. 
Of  these  reports,  the  one  on  glaciation  near 
Nogales  is  the  most  striking,  because  of  the 
low  latitude  and  low  altitude  in  which  the 
deposits  are  found.  The  evidence  as  reported 
does  not  appear  sufficiently  convincing,  in 
view  of  the  strong  probabilities  against  the 
occurrence  of  glacial  deposits  in  the  region  in 
question.  Merrill's  descriptions  suggest  a 
landslide  origin  for  the  deposits  which  he 
took  to  be  glacial.  With  reference  to  the 
glaciation  of  San  Francisco  Mountain  I  wish 
to  add  the  following  paragraphs. 

On  my  visit  to  San  Francisco  Mountain 
I  ascended  the  volcano  by  the  northwest 
slope,  and  I  descended  into  the  northwestern 
part  of  the  "crater."  I  was  impressed  with 
the  cirque-like  form  of  the  depression,  and 
came  to  the  conclusion  that  the  original 
crater  had  been  destroyed  by  stream  and 
glacial  erosin,  and  that  the  encircling  cliffs 
were  to  be  regarded  as  cirque-walls  rather 
than  as  crater-walls.  The  great  central  de- 
pression of  the  volcano  consisted  of  several 
more  or  less  distinct  cirques  uniting  down- 
stream. Near  the  mouth  of  one  of  these  was 
what  I  interpreted  as  a  crescentic  terminal 

*  Technology  Quarterly,  Vol.  19,  p.  410,  1906. 
■Vol.  24,  p.  116. 
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moraine,  rising  150  feet  or  more  above  the 
valley  floor.  But  there  were  certain  associated 
features  which  puzzled  me  at  the  time.  Up- 
stream from  the  supposed  moraine  the  floor 
of  the  cirque  appeared  to  be  deeply  buried  by 
an  accumulation  of  rock  debris  which  was 
generally  as  high  as  and  near  the  head  of  the 
cirque  distinctly  higher  than  the  morainal 
ridge.  This  debris  was  in  places,  especially 
near  the  marginal  walls,  arranged  in  parallel 
ridges  trending  with  the  axis  of  the  valley; 
and  in  the  depressions  between  the  ridges 
were  patches  of  snow  and  some  small  ponds. 
Thus  the  moraine  had  a  steep  frontal  slope, 
but  at  the  back  merged  with  the  ridged  rock 
d6bris  which  rose  to  still  higher  levels.  There 
were  some  depressions  in  the  rock  debris,  25 
to  40  feet  deep,  which  I  took  to  be  ice-block 
holes.  No  bedrock  was  seen  in  the  cirque 
floor. 

During  the  recent  meeting  of  the  Geological 
Society  of  America,  Professor  H.  B.  Patton, 
of  Boulder,  Colorado,  exhibited  some  photo- 
graphs of  the  rock  streams  of  Yeta  Mountain, 
Colorado.  One  of  these  photographs  showed 
the  high  and  steep  front  terminus  of  a  rock 
stream,  and  resembled  very  closely  the  front 
slope  of  the  supposed  moraine  in  the  San 
Francisco  cirque.  Others  of  his  pictures 
showed  the  longitudinal  parallel  ridges  which 
characterize  some  rock  streams,  with  bands  of 
snow  lying  in  the  hollows  between  the  ridges, 
just  as  was  the  case  in  the  San  Francisco 
cirque  at  the  time  of  my  visit.  If  the  con- 
centric wave-like  ridges  pictured  by  Howe* 
were  present  in  the  San  Francisco  deposits,  I 
did  not  notice  them. 

I  am  inclined  to  believe  that  the  features 
which  puzzled  me  at  the  time  of  my  visit  may 
have  been  due  to  landslides  or  rock  streams. 
This  does  not  mean  that  the  depression  in 
which  the  features  occur  is  not  a  glacial 
cirque;  nor  that  the  moraines  reported  by  At- 
wood  are  not  true  moraines.  It  simply  means 
that  I  am  not  wholly  satisfied  with  the  evi- 
dence of  glaciation  as  reported  by  myself.  It 
would  seem  that  the  possibility  of  a  land- 

•"  Landslides  of  the  San  Juan  Mountains,"  U. 
S.  G.  S.  Professional  Paper,  No.  67. 


slide  or  rock  stream  origin  for  features  ap- 
parently due  to  glaciation  must  be  carefully 
considered,  especially  when  glaciation  in 
doubtful  localities  is  involved. 

D.  W.  Johnson 

THE  TEACHINQ  OF  ELEMENTARY  DTNAMIC8  IN  THB 

HIGH   SCHOOL 

To  THE  Editor  of  Science:  I  have  just 
finished  reading  ''The  Teaching  of  Elemen- 
tary Dynamics  in  the  High  School,"  by  Wm. 
Kent.  I  believe  that  Mr.  Kent  is  right  in  most 
respects  except  his  last  paragraph,  where  he 
states:  ''It  is  high  time  they  [teachers  of 
physics  in  the  high  schools]  change  their 
methods  and  try  the  method  that  was  success- 
fully used  fifty  years  ago."  As  one  of  the 
physics  teachers  in  secondary  schools,  I  wish 
to  say  that  my  own  practise  for  many  years 
has  not  been  materially  different  from  that  of 
Mr.  Kent  and  I  wish  to  put  in  just  a  word  for 
the  most  of  the  physics  teachers  of  my  ac- 
quaintance when  I  say  that  their  practise  and 
that  of  Mr.  Kent  do  not  differ  in  any  essential 
particular. 

Again  and  again  the  discussion  of  the  forcB 
=  mass  X  deceleration  formula  has  come  up 
among  groups  of  teachers  and,  in  every  case, 
the  verdict  of  the  teachers  has  been  that  it 
was  not  a  formidable  matter.  Each  knew  a 
way  to  teach  it  so  that  the  pupil  got  the  gist 
of  the  matter  even  if  he  could  not  write  a 
text-book  on  it  afterwards.  And  this  is  true 
whether  the  instruction  is  given  in  English  or 
metric  units.     One  is  as  easy  as  the  other. 

Mr.  Kent  has  evidently  assumed  from  the 
large  amount  of  discussion  on  this  question  of 
dynamics  (kinetics)  that  there  is  something^ 
radically  wrong  with  the  teaching  of  sec- 
ondary school  physics  and  that  the  chief  cause 
of  any  lack  of  efficiency  is  to  be  laid  at  the 
door  of  that  one  little  formula — f  =  ma.  We 
all  may  easily  observe  that  those  who  are  doin^c 
the  teaching  are  not  the  ones  who  are  doing* 
the  talking.  It  might  be  as  readily  discovered 
that  the  great  majority  of  teachers  are  going 
ahead  in  a  reasonably  sensible  way  and  are 
teaching  physics  (and  other  subjects  as  well) 
according  to  the   dictates   of  common   sense 
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without  undue  regard  to  '^  requirements ''  of 
any  kind. 

An  ie€tch€rs  of  physics,  whether  in  the  sec- 
ondary school  or  the  college  are  under  great 
obligations  to  Mr.  Kent  for  his  dear,  excellent 
and  simple  explanation  of  this  debated  subject. 

Franklin  T.  Jones 

UimnERSiTT  School, 

CUCTELAND,  OhIO 

note    on    free    PUBLIC    MUSEUMS 

While  reading  Mr.  Henry  L.  Ward's  very 
excellent  paper  on  "Modern  Exhibitional 
Tendencies  of  Museums  of  Natural  History 
and  Ethnology  designed  for  Public  Use,'*  re- 
cently published,*  the  following  interesting 
statement  was  noted: 

In  fact,  to  the  best  of  my  knowledge,  the  Public 
Miuemm  of  the  City  of  Milwaukee  was  the  first 
institution  of  this  nature  to  throw  open  its  doors 
for  tlie  free  admission  of  the  public  on  every  day 
of  the  year,  a  regulation  to  that  effect  having 
been  adopted  and  put  into  force  in  December, 
1905. 

It  is  exceedingly  gratifying  to  note  that  this 
progressive  institution  has  been  among  the 
first  to  recognize  that  public  museums  are  for 
the  people  and  that  all  should  be  admitted 
freely  with  as  little  hindrance  as  possible.  In 
this  commendable  movement,  however,  the 
Chicago  Academy  of  Sciences  has  about  ten 
years'  priority  over  the  Milwaukee  Museum, 
its  doors  having  been  continuously  open  to  the 
public  since  October  1,  1894.  The  hours  are 
9  A.U.  to  5  P.M.  week  days  and  1  to  5  p.m. 
Sundays.  It  is  interesting  to  note  that  the 
WiDner  bequest  of  $100,000  recently  received 
by  the  academy  was  won  because  the  children 
were  allowed  free  access  to  the  building,  espe- 
cially on  Sunday  afternoons,  and  were  given 
more  or  less  attention.  Mr.  Willner  once  said 
to  a  friend,  as  he  observed  the  interest  of  the 
children  in  the  museum  exhibits,  ''I  think 
this  institution  is  deserving  of  support."  The 
fact  that  the  academy  received  one  third  of  his 
fortune  is  ample  evidence  that  he  believed  in 
the  educative  value  of  institutions  of  this 
character. 

Frank  0.  Baker 

'Trans.  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XVI.,  pp.  326-342,  1908. 


BCIENTIFIO  BOOKS 
The  Theory  of  Electrons  and  Its  Applications^ 

to  the  Phenomena  of  Light  and  Radiant 

Heat    By  H.  A.  Lorentz. 

This  book  is  based  upon  the  course  of  lec- 
tures delivered  by  Professor  Lorentz  at  Co^ 
lumbia  University  in  March  and  April,  1906^ 
But  the  author  has  introduced  into  the  book 
considerable  material  not  given  in  the  lectures 
and  has  also  given  in  the  form  of  notes  many^ 
mathematical  proofs  which  were  omitted  in 
the  lectures. 

It  was  naturally  expected  that  this  book  by 
an  author,  who  is  himself  responsible  for  a 
large  part  in  the  remarkable  development  of 
the  modem  theory  of  electrons,  would  prove- 
of  absorbing  interest  to  physicists  and  to< 
those  in  general  who  have  any  knowledge  of 
the  importance  and  fascination  of  the  sub- 
ject.   As  was  exx>ected,  this  is  the  case. 

The  author  states  in  his  preface  that  he  is 
perforce  obliged  to  restrict  himseK  greatly  in 
discussing  the  applications  of  the  theory  as< 
to  the  number  of  topics  considered,  and  re- 
marks that  the  work  of  Voigt  on  magneto- 
optical  phenomena,  of  Planck  on  radiation* 
and  of  Einstein  on  the  principle  of  relativity, 
has  not  received  the  attention  which  its  impor- 
tance would  justify.  The  scope  of  the  book 
will  to  some  extent  be  revealed  in  the  present 
brief  review. 

In  the  first  chapter  the  fundamental 
formulae  of  the  electron  theory  are  derived^ 
from  Maxwell's  well-known  theory,  with  the 
aid  of  auxiliary  hypotheses  which  the  nature 
of  the  subject  demands.  Eeferring  to  Max- 
well's equations,  the  author  calls  attention  ta 
the  fact  that,  while  they  are  useful  and  ade- 
quate in  the  treatment  of  many  problems^ 
there  are  yet  many  problems  for  which  they 
are  not.    He  goes  on  to  say: 

Moreover,  even  if  they  were  so,  this  general 
theory,  in  which  we  express  the  peculiar  proper- 
ties of  different  ponderable  bodies  by  siinply  as- 
cribing to  each  of  them  particular  values  of  the 
dielectric  constant,  the  conductivity  and  the  mag- 
netic permeability,  can  no  longer  be-  oonsidered 
satisfactory  when  we  wish  to  obtain  a  deeper 
insight  into  the  nature  of  the  phenomena.  If  we 
wish  to  understand  the  way  in  which  electric  and 
magnetic  properties  depend  on  the  temperature^. 
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the  density,  the  chemical  constitution  or  the 
ciystalline  state  of  substances,  we  can  not  be 
satisfied  with  simply  introducing  for  each  sub- 
stance these  coefficients,  whose  values  are  to  be 
determined  by  experiment;  we  shall  be  obliged  to 
have  recourse  to  some  hypothesis  about  the  mech- 
anism that  is  at  the  bottom  of  the  phenomena. 
It  is  by  this  necessity  that  we  have  been  led  to 
the  conception  of  electrons,  i,  e.,  of  extremely 
small  particles,  charged  with  electricity,  which 
are  present  in  immense  numbers  in  all  ponderable 
bodies,  and  by  whose  distribution  and  motions 
we  endeavor  to  explain  all  electric  and  optical 
phenomena  which  are  not  confined  to  the  free 
ether. 

After  the  development  of  the  fundamental 
equations,  the  first  chapter  is  chiefly  devoted 
to  the  general  properties  of  free  electrons. 
Use  is  made  of  the  quantity  named  by  Abra- 
ham the  electromagnetic  momentum  and  em- 
ployed by  him  in  his  "Prinzipien  der  Dy- 
namik  des  Electrons."  The  interesting  ques- 
tion of  the  electromagnetic  mass  of  the 
electron  receives  comprehensive  treatment,  in 
which  the  necessary  distinction  between 
"longitudinal"  and  " tiransverse "  mass  is 
very  clearly  brought  out.  With  a  view  to 
their  subsequent  application  in  connection 
with  the  influence  of  the  earth's  motion  upon 
optical  phenomena  the  fundamental  equa- 
tions for  a  moving  system  are  derived.  The 
chapter  closes  with  a  brief  review  of  Drude's 
theory  of  the  conduction  of  electricity  in 
metals,  and  of  a  revised  form  of  this  theory, 
proposed  by  the  author,  and  considered  by 
him  to  be  somewhat  more  rigorously  developed 
than  that  of  Drude. 

In  the  second  chapter  the  subject  of  emis- 
sion and  absorption  of  heat  is  discussed  from 
the  standpoint  of  electron  theory,  with  the 
view  of  indicating  how  far  this  theory  may 
lead  toward  the  elucidation  of  the  mechanism 
involved  in  the  phenomena. 

Reference  is  made  to  the  classical  work  of 
Kirchhoff,  Boltzmann  and  Wien  in  connec- 
tion with  black  body  radiation,  and  it  is  re- 
marked that  the  results  obtained  by  Boltz- 
mann and  Wien  represent  all  that  could  be 
expected  from  the  methods  of  thermodynam- 
ics and  general  electromagnetic  theory,  and 

that  these  results  aflord  small  clue  to  the  dis- 


covery of  the  real  nature  of  the  mechanism 
of  emission  and  absorption. 

Planck's  theory  of  radiation  is  then  discussed. 
As  is  well  known,  this  theory  is  based  on  the 
assumption  that  every  ponderable  body  con- 
tains a  very  large  number  of  electromagnetic 
resonators.  Diflerent  resonators  may  have  dif- 
ferent natural  frequencies.  In  order  to  arrive 
at  his  well-known  radiation  formula,  Professor 
Planck  assumes  that  each  resonator  possesses 
the  peculiar  property  of  being  able  to  receive  or 
give  up  energy  in  definite  finite  amounts  only, 
and  not  gradually.  Many  who  have  attempted 
to  follow  Professor  Planck's  arguments  in  the 
development  of  his  theory  have  found  their 
chief  difficulty  in  this  assumption.  In  view  of 
this  fact,  the  concluding  remarks  of  the  au- 
thor are  of  particular  interest.  Eeferring  to 
Planck's  theory,  he  says: 

Yet,  we  can  not  say  that  the  mechanism  of  the 
phenomena  has  been  unveiled  by  it,  and  it  must 
be  admitted  that  it  is  difficult  to  see  a  reason  for 
this  partition  of  energy  by  finite  portions,  which 
are  not  even  equal  to  each  other,  but  vary  from 
one  resonator  to  another. 

•  Professor  Larmor  in  the  Bakerian  lecture 
of  November  18,  1909,  referring  to  Planck's 
theory,  also  calls  attention  to  the  same  difii- 
culty. 

The  author  goes  on  to  develop  an  electron 
theory  of  radiation  for  metals,  and  arrives  at 
a  formula,  valid  for  long  waves,  which  is  in 
agreement  with  Planck's  for  this  case. 

Finally,  Jeans's  theory  of  radiation  is  briefly 
reviewed.  This  theory,  as  is  well  known,  is 
based  on  the  assumption  that  the  mechanical 
theorem  of  equipartition  of  energy  is  appli- 
cable to  modes  of  vibration  in  the  ether,  and  it 
furnishes  a  radiation  formula  which  for  long 
waves  also  agrees  with  Planck's  for  this  case. 
The  author's  concluding  remark  is  again  of 
much  interest: 

I  shall  conclude  by  observing  that  the  law  of 
equipartition  which,  for  systems  of  molecules,  can 
be  deduced  from  the  principles  of  statistical  me- 
chanics, can  not  as  yet  be  considered  to  have  been 
proved  for  systems  containing  ether. 

Professor  Larmor  in  the  lecture  referred  to 
above  refers  to  the  well-known  controversy 
concerning  this  matter. 
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Cbapters  m.  and  IV.  are  devoted  to  an 
extended  discussion  of  the  Zeeman  effect  and 
of  the  propagation  of  light  in  a  body  com- 
pofled  of  molecules.  In  concluding,  the  au- 
thor remarks  on  the  inadequacy  of  the  theory 
in  its  present  state,  and  cites  the  experiments 
of  Wood  on  sodium  vapor,  and  those  of 
Humphreys  and  Mohler  indicating  the  shift- 
ing of  spectral  lines  by  pressure,  as  beyond 
the  power  of  the  present  theory  to  explain. 

In  chapter  V.  optical  phenomena  in  moving 
bodies    are    considered.      Fresnel's    classical 
work  in  this  connection  is  reviewed,  likewise 
Stokes's  theory  of  aberration  with  Planck's 
well-known  amendment.     The  theory  of  elec- 
trons is  applied  to  the  deduction  of  Fresnel's 
coefficient.    The  Michelson-Morley  experiment 
is  discussed,  and  its  negative  results  explained 
on  the  assumption  of  the  Fitzgerald-Lorentz 
shortening   effect.     The   negative   results   of 
Bayleigh  and  of  Brace  in  looking  for  double 
refraction  due  to  the  Fitzgerald-Lorentz  short- 
ening effect  are  explained  on  the  author's  the- 
oiy  of  corresponding  states  for  a  fixed  and  mov- 
ing system.    Abraham's  results  on  the  energy 
of  a  moving  electron  are  discussed.    The  ques- 
tion of  form  of  the  moving  electron  is  also  con- 
sidered; and  the  difficulty  is  brought  out  of 
reconciling   the    rigid   spherical    electron    of 
Abraham,  or  the  electron  deformed  by  motion 
into  an  ellipsoid  having  the  original  volume, 
proposed  by  Bucherer  and  by  Langevin,  with 
the  experiments  of  Rayleigh  and  of  Brace  on 
double  refraction  in  moving  bodies.    The  au- 
thor's well-known   electromagnetic   equations 
for  a  moving  system  are  derived,  and  the  in- 
terpretation which  has  been  given  to  his  re- 
sults by  Einstein  in  the  theory  of  relativity 
is  clearly  brought  out. 

Even  the  non-mathematical  reader  will  not 
find  imusual  difficulty  in  reading  this  book. 
For  the  text  itself  is  devoid  of  intricate  mathe- 
matical proofs.  Those  who  are  interested  in 
following  through  the  analysis  involved  in  the 
demonstrations  of  the  formuls  employed  in 
the  text  are  referred  at  the  appropriate  times 
to  the  mathematical  notes  at  the  end  of  the 
book.  Throughout,  the  reader  meets  with  the 
usual  clear  methods  of  exposition  so  charac- 


teristic of  all  the  author's  writings.  The  book 
is  in  English  and  published  by  the  firm  of 
B.  G.  Teubner,  Leipzig. 

A.  P.  Wills 

Taschenhuch  fiir  Mathematiker  und  Phyaiher. 
Unter  Mitwirkung  von  Fr.  Auerbaoh,  O. 
Knopf,  H.  Liebmann,  E.  Wolffing,  u.  A. 
herausgegeben  von  Felix  Auerbagh.  8vo, 
pp.  xliv -4-450.  Leipzig  und  Berlin,  Teub- 
ner.   1909.    6  Marks. 

While  the  chemists,  astronomers,  engineers 
and  other  professional  orders  have  long  pos- 
sessed pocket  manuals  for  handy  reference,  a 
similar  convenience  has  not  been  provided  for 
mathematicians  and  physicists.     The  present 
little  volume  supplies  this  want  in  a  consid- 
erable degree,   and  compresses  into   a  small 
space  a  remarkable  mass  of  useful  informa- 
tion.   The  "  Taschenhuch  "  will  be  issued  an- 
nually,  with  constant   variation   of   subjects 
treated  so  as  to  cover  eventually  as  wide  a 
range  as  may  be  desirable.    The  first  volume, 
for  1909,  has  been  delayed  by  circumstances 
incident  to  a  new  undertaking,  but  future  is- 
sues are  expected  to  appear  early  in  each  year. 
A  brief   notice   of   Kelvin's   work,   accom- 
panied by  a  portrait,  opens  the  volume.    There 
follow  a  calendar  for  the  year  1909,  several 
useful    tables    of    astronomical,    geographical 
and  other  constants,  and  four-place  tables  of 
logarithms,     trigonometric     and     hyperbolic 
functions,     squares     and     Bessel     functions. 
These  conclude  the  introduction,  pages  i-xliv. 
The  body  of  the  manual  is  divided  between 
Mathematics,  pages  1-160;  Mechanics,  pages 
161-203 ;  Physics,  pages  204-350,  and  General 
Chemistry,  pages  351-369.     Later  come  lists 
of  mathematical  and  physical  journals  and  of 
recent  publications,  a  necrology,  the  roll  of 
teachers  in  the  higher  German  institutions  of 
learning  and  a  good  index  of  the  volume. 

Subjects  reserved  for  treatment  in  later  is- 
sues are  indicated  in  the  text.  Under  Mathe- 
matics are  at  present  included  the  fundamen- 
tals of  arithmetic,  theory  of  numbers,  algebra, 
determinants,  theory  of  groups,  infinite  series, 
differential  and  integral  calculus,  definite 
integrals,   differential  equations,   calculus  of 
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variations,  theory  of  functions,  elliptic  func- 
tions, geometry  and  trigonometry,  analytic 
geometry  of  plane  and  space,  differential 
geometry,  probabilities,  calculus  of  errors, 
quaternions  and  vector  analysis.  Under  each 
of  these  and  other  topics  is  a  brief  summary 
of  the  subject,  often  containing  items  that  are 
not  elsewhere  so  easily  found. 

Mechanics  and  Physics  cover  a  wide  range: 
Lagrange's  equations,  spherical  harmonics, 
graphical  statics,  work  and  energy,  hydrody- 
namics, elasticity,  heat,  sound,  light,  electric 
units,  laws  and  measurements,  electromagnet- 
ism,  induction,  hysteresis.  Maxwell's  theory, 
etc.    Numerous  tables  accompany  the  text. 

In  arrangement  and  style  the  "  Taschen- 
buch"  reminds  one  of  Pascal's  "Repertorium 
of  Higher  Mathematics."  It  is,  however,  only 
about  one  third  as  large,  and  in  mathematical 
content  only  one  ninth.  All  references  have 
been  excluded  under  the  heavy  compression. 
But  every  mathematician  and  physicist  will 
find  it  a  useful  book  to  have  about,  for  it  will 
often  save  searching  through  a  library  for  an 
elusive  item.  F.  N.  Cole 

Vergleichende  Anatomie  der  Wirheltiere.    Dr. 

Egbert    Wiedersheim.      Seventh    edition. 

Pp.    936,    4Y6    figures,    one    plate.      Jena, 

Gustav  Fischer.    1909. 

The  rapid  growth  of  this  book,  which  now 
contains  nearly  a  thousand  pages  and  costs 
between  five  and  six  dollars,  has  transformed 
it  from  a  text-book  into  a  reference  work.  As 
such  it  will  without  doubt  be  as  indispensable 
as  in  previous  editions.  It  retains,  however, 
much  the  same  character  as  before. 

It  is  pleasing  to  an  American  to  note  the 
large  recognition  of  American  work,  but  one 
regrets  that  in  one  or  more  instances  the  facts 
are  recorded  in  footnotes  only. 

The  text  is  brought  up  to  date  by  the  addi- 
tion of  new  material  on  almost  every  page 
and  certain  sections  are  essentially  rewritten, 
as  for  example,  the  discussion  of  the  lym- 
phatic system,  which  is  more  than  twice  as 
large  as  before.  The  chapter  upon  the  skull 
has  grown  the  most  owing  to  a  large  degree 
to  the  introduction  of  more  figures  of  chon- 


drocrania.  The  section  upon  myology  ought, 
it  seems  to  the  writer,  to  have  received  more 
attention  than  it  has  had.  The  subsection 
ui)on  the  electrical  organs  certainly  ought  to 
have  been  rewritten  so  as  to  embody  recent 
discoveries.  The  sections  upon  the  central 
nervous  system,  sense  organs  and  the  respira- 
tory system  have  expanded  about  equally. 
The  discussion  of  the  peripheral  nervous  sys- 
tem is  but  slightly  longer,  but  it  has  been 
largely  rewritten  and  is  greatly  improved. 

The  sixty  new  figures  are  well  chosen.  A 
considerable  number  of  illustrations  which 
have  appeared  in  several  editions  could  well 
be  dispensed  with,  and  the  printing  of  many 
of  the  old  figures  in  colors  has  added  little  if 
at  all  to  the  usefulness  or  beauty  of  the  book. 

The  bibliography  has  been  thoroughly  re- 
vised, a  very  large  number  of  new  titles  have 
been  added,  and,  owing  to  the  omission  of 
many  of  the  older  or  less  imi>ortant  titles, 
there  has  been  only  a  small  increase  in  size. 

This  edition  can  be  heartily  commended. 

Leonard  W.  Willllms 

Lectures  on  the  Experimental  Psychology  of 
the  Thought-Processes,    By  Edward  Brad- 
ford Titchener.    New  York,  The  Macmil- 
lan  Company.    1909.    Pp.  xi  +  318. 
In  these  lectures,  originally  delivered  at  the 
University  of  Illinois  in  the  spring  of  1909, 
and  now  published  with  an  appendix  contain- 
ing valuable  notes  and  references.  Professor 
Titchener  presents  a  r6sum6  and  criticism  of 
a  much-debated  recent  development  in  experi- 
mental psychology — an  attempt  to  extend  the 
experimental  method  to  the  processes  of  think- 
ing.   The  extended  series  of  articles  which  are 
chiefly   considered — ^though   contributions    by 
other  psychologists  receive  due  notice — ^have 
emanated  from  the  pupils  and  colleagues    of 
Professor  Kiilpe  at  Wiirzburg.    The  principal 
names   are   Marbe,   Watt,   Ach,    Messer    and 
Biihler,  and  the  dates  run  from  1901  to  1908. 
Many  other  writers,  whose  work  or  views  bear 
on  the  problem,  are  considered  in  the  notes  or 
in  the  two  introductory  lectures. 

The  early  experimental  psychologists   con- 
sidered the  higher  intellectual  processes    -too 
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complex  for  experimental  control,  and  it 
18  of  interest  to  discover  whether  this  early 
judgment  is  now  superseded,  and  whether, 
quite  apart  from  results,  a  method  has  been 
derised  for  experimenting  on  thought.  The 
method  now  suggested  is  certainly  direct  and 
obvious.  The  x)er8on  whose  mental  processes 
are  to  be  observed  is  given  a  problem  to  solve ; 
in  some  experiments  the  problem  has  been  of 
the  easiest,  in  others  it  has  demanded  careful 
attention;  but  in  all  cases  it  has  been  such 
that  a  solution  could  be  reached  in  a  few  sec- 
onds, at  the  end  of  which  time  the  thinker  is 
required  to  describe  what  had  passed  through 
his  mind  in  the  process  of  solution.  It  is  es- 
sential to  the  method  that  the  same  general 
sort  of  problem  be  set  many  times  in  succes- 
sion, and  that  the  preliminary  consciousness 
Intervening  between  the  signal  "  Keady  I"  and 
the  proi>ounding  of  the  particular  problem 
should  be  described,  as  well  as  the  conscious- 
ness transpiring  between  the  propounding  of 
the  problem  and  the  attainment  of  the  solution. 
Whatever  else  may  be  said  of  the  method,  it 
has  at  least  produced  a  large  mass  of  data  re- 
garding matters  which  had  previously  been  the 
subject  of  only  casual  observation.  The 
method  has  been  sharply  criticized  by  no  less 
an  authority  than  Wundt,  on  the  ground  that 
it  does  not  fulfil  the  essential  requirement  of 
experimental  observation.  In  a  proper  experi- 
ment, as  Wundt  says,  the  observer  knows  be- 
forehand exactly  where  his  attention  must  be 
directed;  the  field  of  observation  is  narrowed, 
and  the  observation  is  consequently  more 
minute  and  accurate  than  in  ordinary  cir- 
cumstances. In  this  new  work,  however,  the 
observer,  who  is  also  the  person  experimented 
on,  does  not  know  beforehand  exactly  what  he 
has  to  observe,  and,  besides,  must  devote  his 
attention  first  of  all  to  the  solution  of  his 
problem,  and  only  secondarily  to  the  observa- 
tions which  are  desired.  With  this  line  of 
criticism,  which  is  evidently  the  old,  familiar 
objection  to  introspection  in  general,  our  au- 
thor seems  not  to  agree.  He  regards  the  work 
80  far  done  as  a  promising  beginning,  except 
that  too  much  has  been  attempted  at  once,  and 
that  some  of  the  exi>erimenters  have  been  con- 


tented with  observations  on  what  the  thought 
was  about,  instead  of  insisting  on  a  descrip- 
tion of  the  thought  as  a  mere  conscious  fact. 

As  to  the  results  of  this  work,  one  at  least 
has  been  gained,  and  is  freely  admitted  by 
Professor  Titchener.  It  wiU  be  remembered 
that  the  problems  set  in  any  one  series  were 
of  one  general  nature,  which  was  understood 
beforehand.  The  thinker  becomes  adjusted  to 
this  general  task,  as  is  shown  by  tlfS  fact  that 
the  propounding  of  the  particular  problem  is 
usually  followed  promptly  by  a  course  of 
thought  leading  to  or  towards  the  solution,  to 
the  exclusion  of  numerous  other  associations 
which  might  otherwise  be  recalled  by  the 
words,  etc.,  used  in  putting  the  problem.  The 
preliminary  adjustment  limits  or  directs  the 
play  of  association.  Yet,  usually,  no  con- 
sciousness of  the  nature  of  the  task  can  be  de- 
tected in  the  interval  between  the  setting  of 
the  particular  problem  and  the  reaching  of  the 
solution.  What  consciousness  there  is  of  the 
nature  of  the  task  comes  in  the  preliminary 
period,  after  the  ready-signal;  and,  even  here, 
as  the  series  of  similar  problems  progresses 
and  the  task  becomes  familiar,  the  conscious- 
ness of  it  tends  to  be  reduced,  and  finally  to 
disappear,  though  the  adjustment  to  the  task 
is  all  the  time  improving.  This  result  is  val- 
uable both  as  iUustrating  the  relation  of  con- 
sciousness to  mental  function,  and  as  indi- 
cating a  dynamic  factor  in  thought.  In  both 
respects,  the  result  is  not  entirely  new,  having 
been  foreshadowed,  in  another  field,  by  con- 
clusions of  some  of  the  early  students  of  re- 
action times  (Exner,  Cattell,  Lange);  but  it 
has  now  received  a  much  wider  extension. 

Another  curious  result  is  the  frequent  oc- 
currence, in  these  experiments,  of  states  of 
mind  in  which  one  is  clearly  aware  of  the 
task  in  hand,  or  of  the  solution,  or  of  some 
other  fact,  but  is  unable  to  detect  any  image 
or  sensation,  or  anything  which  can  be  de- 
scribed except  as  the  "  thought  of  "  so  and  so, 
or  the  "  knowledge  that "  so  and  so.  Some  of 
the  experimenters,  particularly  Biihler  and 
the  present  reviewer,  have  been  content  to  re- 
gard this  description  adequate,  and  to  con- 
clude that  such  "thoughts"  were  elements  of 
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consciousness,  irreducible  to  complexes  of  sen- 
sations and  images,  and  of  a  kind  hitherto 
unrecognized  by  most  psychologists.  Our  au- 
thor disbelieves  altogether  in  the  elementary 
character  of  such  thoughts;  he  emphasizes  the 
crudeness  of  the  methods  employed,  and  be- 
lieves that  more  refined  study  will  probably 
reveal  vestiges  of  images  and  sensations  of 
bodily  attitudes,  as  components  of  what  has 
been  called  imageless  or  non-sensorial  thought. 
In  addition  to  its  main  purpose,  the  book  is 
valuable  as  throwing  a  clearer  light  than  any 
of  his  previous  writings  on  the  author's  guid- 
ing principles  in  psychologizing. 

R.   S.  WOODWORTH 

Columbia  Univebsity 


SOME   SUGOESTIONS   FOR   THE   STUDY   OF 

COMETS  * 

Comets  are,  probably,  the  most  mysterious 
of  all  celestial  objects.  Whence  they  come; 
whither  they  go,  when  they  leave  forever; 
where  they  gather  fresh  material,  if  they  do, 
and  how;  their  mechanical  structure;  the 
forces  that  commonly  bind  them  together;  the 
other  forces  that  sometimes  tear  them  apart; 
the  origin  of  the  curious  knots,  twists  and 
streaks  in  their  tails;  and  why  it  is  that  they 
are  self-luminous,  are  among  the  things  con- 
cerning comets  we  should  like  to  know,  but 
which,  at  present,  no  physicist  and  no  as- 
tronomer can  tell  us. 

It  is  but  natural  therefore  that  the  return 
and  near  approach  of  Bailey's  comet  should 
arouse  unusual  interest  and  activity  in  the 
study  of  these  strange  objects,  for  it  is  bring- 
ing us  a  rare  chance,  especially  if,  as  seems 
likely,  the  earth  should  pass  through  its  tail, 
of  learning  much  that  we  would  like  to  know 
in  regard  to  comets  and  their  accompanying 

^  This  paper  was  prepared  at  the  request  of  the 
comet  committee  of  the  Astronomical  and  Astro- 
physical  Society  of  America  for  inclusion  in  its 
circular  respecting  observations  of  Halley's  comet. 
Through  causes  for  which  its  author  is  in  no  way 
responsible  it  did  not  reach  its  destination  in 
time  to  be  so  used  and  the  committee  now  seeks 
to  give  it  publicity  through  the  pages  of  Science 
and  such  other  journals  as  may  choose  to  repro- 
duce it. 


phenomena.  But  to  make  such  a  study  most 
efficient  it  is  necessary  to  consider  what  phe- 
nomena may  i>os8ibly  be  expected,  and  how 
they  can  be  observed. 

These  form  two  distinct  groups,  namely: 
(1)  celestial,  astrophysical  in  the  main;  (2) 
terrestrial,  chiefly  meteorological.  Among  the 
former  are: 

(a)  Gross  Appearances, — ^This  includes  all 
distinctive  markings,  such  as  bright  patches; 
streaks,  both  straight  and  twisted;  number, 
direction  and  shape  of  tails;  time  and  manner 
of  beginning  and  ending  of  tails;  and  any 
other  such  phenomenon  as  may  present  itself 
to  the  observer.  A  photographic  record,  as 
nearly  as  practicable  continuous,  should  be 
taken  of  these  phenomena  for  future  study, 
but  it  would  be  well  to  supplement  the  photo- 
graphs by  numerous  eye  observations. 

Any  one  exi)ecting  to  do  work  of  this  nature, 
and  there  are  many  observatories  adequately 
equipped  for  it,  would  do  well  to  consult  Pro- 
fessor E.  E.  Barnard,  of  the  Yerkes  Observa- 
tory, either  directly  or  through  his  papers  on 
comets. 

(b)  Spectrum, — ^Visual  and  photographic 
analysis  of  the  light  should  be  applied  to  the 
comet  in  detail — ^to  the  jets  and  envelopes  in 
and  about  the  head,  to  the  streaks  in  the  tail 
and  to  all  portions  bright  enough  to  yield 
results. 

Such  a  program,  while  of  decided  value,  can 
not  profitably  be  undertaken  except  by  those 
observatories  especially  well  equipped  for  this 
sort  of  work. 

(c)  Polarization, — ^It  is  known  that  the  li^ht 
of  comets  is  polarized  to  some  extent,  from 
which  it  is  inferred  that  a  part  of  their  lumin- 
osity is   due  to  reflected  sunlight,   but    this 
phenomenon  needs  further  examination,   and, 
in  particular,  separation  from  sky  polariza- 
tion.    It  would  be  well  to  compare  the  polar- 
ization of  that  part  of  the  comet  where  a  right 
angle  exists  between  the  directions  from  it  to 
the  sun  and  the  earth,  respectively,  with  the 
polarization  of  other  portions.    If  the  particles 
of  the  comet  are  small  in  size,  compared  with 
the  cube  of  an  average  wave-leng^th  of  light, 
then,  as  Rayleigh  has  shown,  there  will    he 
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marked  polarization  that  is  a  maximum  in  a 
direction  at  right  angles  to  the  incident  radia- 
tion. It  is  true  that  we  have  in  the  turning 
of  the  tail  always  away  from  the  sun  strong 
evidence  (since  this  is  due,  we  helieve,  to  light- 
pressure)  of  the  minute  size  of  the  luminous 
particles;  hut,  nevertheless,  such  evidence  as 
the  phenomena  of  polarization  can  give  on  this 
point  is  worth  having. 

It  would  also  he  desirahle  to  determine  the 
relative  amount  of  reflected  to  intrinsic  light, 
though  the  method  of  accurately  doing  this  is 
not  obvious. 

Polarization  work  can  be  done  with  any 
refracting  telescope  of  large  light-gathering 
power.  A  reflecting  telescope  could  not  be 
need  for  this  purpose  because  of  the  polariza- 
tion effects  that  it  itself  would  introduce. 

(d)  Light-fluctuation, — ^It  is  well  known 
that  the  light  of  comets  often  varies  irregu- 
larly and  without  obvious  cause.  These  varia- 
tions should  be  studied  in  connection  with  the 
formation  of  jets  and  envelopes,  and  especially 
observed  to  see  where  the  changes  in  brilliancy 
have  their  origin  and  how  rapidly  they  spread 
to  other  parts. 

The  xx>8ition  and  size  of  sun  spots,  and  other 
solar  phenomena,  should  also  be  observed  and 
studied  in  connection  with  the  light  changes. 
Evidently  the  luminescence  of  comets  is,  in 
some  way,  largely  dependent  upon  the  sim, 
and  it  has  been  claimed  that  it  is  greatest 
daring  i>eriods  of  sun-spot  maxima.  If  so, 
then  it  may  change  with  the  size  and  orienta- 
tion of  the  spots.  At  any  rate,  this  is  a  phe- 
nomenon that  can  easily  and,  perhaps,  profit- 
ably be  studied  with  the  aid  of  even  a  very 
modest  equipment. 

All  the  above  phenomena  can  be  observed  at 
any  time  the  comet  is  brightly  visible,  but 
there  are  a  number  of  other  phenomena  which 
possibly  may  appear  or  be  modified  during  the 
passage  of  the  earth  through  its  tail,  if,  for- 
tunately, such  an  occurrence  should  happen, 
and  which,  therefore,  ought  to  be  carefully 
watched  at  that  time.  These  form  the  second 
or  terrestrial  group,  above  mentioned,  some  of 
vhich  are: 

1.  Electrical  Potential. — ^Li  reality  it  is  the 


difference  between  the  electrical  potentials  of 
two  points  a  given  vertical  distance  apart  in 
the  atmosphere  that  is  here  referred  to.  This 
would  be  modified  by  the  bringing  of  an  elec- 
trical charge  from  some  extraneous  source  to 
the  atmosphere,  and,  conceivably,  might  there- 
fore help  to  give  some  idea  of  the  electrical 
condition  of  that  part  of  a  comet's  tail  through 
which  we  happened  to  pass.  But,  as  the  elec- 
trical state  of  the  atmosphere  changes  so 
greatly  from  place  to  place  and  from  day  to 
day,  it  does  not  seem  that  observations  of  this 
nature  can  afford  much  definite  information. 

2.  Atmospheric  Conductivity, — This  comes, 
essentially,  to  the  same  thing  as  the  ionization 
of  the  atmosphere,  and  would  be  modified  by 
the  entrance  into  the  air  of  charged  particles 
or  other  ionizing  agents. 

Like  the  electric  potential  of  the  air  this  too 
is  subject,  ordinarily,  to  such  changes  that, 
seemingly,  no  trustworthy  inference  in  regard 
to  the  electrical  condition  of  a  comet's  tail, 
should  we  pass  through  one,  could  be  drawn 
from  such  observations. 

However,  if  any  one,  not  entirely  familiar 
with  them,  wishes  to  take  up  either  or  both  of 
these  lines  of  work  he  will  find  Gockel,  "Die 
Luftelektrizitat,"  a  good  guide. 

3.  Damping  of  Electrical  Waves. — ^It  is  well 
known  that  the  distance  a  wireless  message 
can  be  received  changes  irregularly,  owing, 
presumably,  to  the  intensity '  and  distribution 
of  the  ionization  of  the  atmosphere.  The  ease 
or  difficulty  of  transmitting  wireless  messages, 
especially  over  the  ocean,  say  from  San  Fran- 
cisco to  Honolulu,  might,  therefore,  give  some 
hint  about  the  electrical  state  and  the  ionizing 
action  of  the  material  of  a  comet's  tail  through 
which  the  earth  at  that  time  might  chance  to 
be  passing.  Probably  the  hint  would  not  be  a 
very  distinct  one,  but  observations  of  this 
phenomenon  seem  to  the  author  much  more 
promising  of  results  than  do  those  of  either 
the  potential  or  the  conductivity  of  the 
atmosphere. 

4.  Earth  Currents, — ^A  marked  change  in 
the  electrical  condition  of  the  atmosphere  is 
likely  to  lead  to  earth  currents  of  greater  or 
less  magnitude.     It  might  therefore  be  well  to 
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request  telegraph  and  telephone  companies  to 
rei>ort  any  such  disturbances  as  may  occur 
-during  our  passage  through  the  comet,  should 
this  happen.  However,  such  currents  should 
be  considered  only  in  connection  with  other 
phenomena,  since  alone  they  can  have  but 
little  meaning. 

6.  Diurnal  Variation  of  the  Earth's  Mag- 
netism.— ^It  has  been  known  for  a  long  time 
that  there  is  regularly  both  a  diurnal  and  a 
semidiurnal  variation  in  all  the  elements  of 
terrestrial  magnetism;  and  it  has  been  shown 
by  Schuster'  that  the  origin  of  these  daily  dis- 
turbances is  outside  the  surface  of  the  earth. 
The  origin  of  this  variation  is,  probably,  the 
Foucault  currents  caused  by  the  sweep  of  the 
ionized,  and  therefore  conducting,  air  across 
the  lines  of  magnetic  force.  The  more  ion- 
ized, or  the  better  conducting  the  air,  other 
things  being  equal,  the  greater  these  currents 
and,  if  this  theory  is  correct,  the  greater  the 
resulting  diurnal  variation  in  the  records  ob- 
tained at  magnetic  observatories. 

If  then  the  particles  of  a  comet's  tail  are 
highly  electrified,  or  should  in  any  way  pro- 
duce, on  our  coming  into  them,  an  ionizing 
action  on  the  atmosphere,  there  must  result 
corresponding  changes  in  the  diurnal  varia- 
tions. The  action  of  the  cometary  particles, 
presumably,  would  be  on  the  outer  layers  of 
the  atmosphere  where  any  change  in  the  con- 
ductivity is  most  effective.  Also  since,  in 
general,  the  winds  increase  with  latitude  and 
the  lines  of  magnetic  force  become  more  con- 
centrated and  more  nearly  vertical,  therefore 
any  change  in  the  diurnal  variation,  especially 
of  the  declination,  that  may  be  due  to  the 
action  of  a  comet's  tail  probably  would  be 
most  marked  in  the  higher  latitudes. 

It  seems,  therefore,  that  it  would  be  espe- 
cially well  to  study  and  compare  the  diurnal 
variations  obtained  at  the  many  excellent 
magnetic  observatories  just  before,  during  and 
just  after  the  coming  passage  of  the  earth 
through  the  tail  of  nancy's  comet — ^assuming, 
of  course,  this  event  to  take  place. 

6.  Auroral    Displays. — ^Auroras     serve     as 

*Phil.  Trans.,  A,  Vol.  180,  p.  467,  1889;  Vol. 
208,  pp.  163-204,  1908. 


rather  delicate  indicators  of  the  electrical 
state  of  the  outer  atmosphere,  and  therefore 
should  be  carefully  watched  for  and  minutely 
noted  during  a  continuous  i>eriod  of  several 
days  equally  overlapping  the  supposed  epoch 
of  our  intersection  with  the  material  of  the 
comet. 

7.  Line  and  Band  Absorption. — ^The  atmos- 
pheric absorption  lines  and  bands  furnish 
about  the  best  means  we  have  for  detecting 
changes  in  the  composition  of  the  atmosphere, 
especially  of  the  outer  portions.  Therefore  it 
may  be  desirable  to  compare  the  atmospheric 
lines  and  bands  during  the  passage  of  the 
earth  across  the  comet's  tail  with  the  lines  and 
bands  obtained  at  other  times. 

If  the  electrification  of  the  outer  air  is 
materially  changed  during  this  passage  there 
may  result  a  corresponding  temporary  change 
in  the  amount  of  ozone  in  that  region,  that 
perhaps  could  best  be  detected  through  the 
great  ozone  absorption  band'  at  wave-lengths 
9/Li  to  10 /i. 

8.  Atmospheric  Transmission. — ^In  reducing 
the  data  obtained  with  integrating  pyrheli- 
ometers  it  is  customary  to  use,  with  certain 
corrections,  the  simple  Boug^er  equation, 

in  which  I  is  the  observed  solar  intensity 
through  the  air  mass  m,  I^  the  intensity  out* 
side  the  atmosphere,  and  a  the  coefficient  of 
transmission.  This  latter  varies  from  day  to 
day,  but,  assuming  it  to  remain  constant  for  a 
few  hours,  can  be  determined  by  observations 
taken  with  different  values  of  m,  or,  as  Kim- 
ball* has  shown,  by  a  single  observation  of  the 
intensity,  together  with  a  simultaneous  meas- 
urement of  sky  polarization. 

Since  a  is  such  a  variable  quantity  its  de- 
termination while,  perhaps,  of  some  value  in 
this  connection,  can  not  be  regarded  as  very 
promising  of  definite  information  concerning 
the  material  of  a  comet  through  which  we 
might  be  passing. 

9.  Meteoric  Trails. — Since  the  particles  com- 

"AngstifJm,  Arkiv  for  Matematik,  Asironomie 
och  Fysik,  1,  395,  1904. 
*  Mount  Weather  Bulletin,  2,  pp.  55-^,  1909. 
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posing  the  tail  of  a  comet  presumably  are 
excessively  minute,  any  meteoric  trails  they 
may  produce  on  coming  in  contact  with  the 
atmosphere  must  be  small.  However,  it  would 
be  well,  at  the  proper  time,  to  watch  for  them 
with  a  telescope  pointed  nearly  vertically  and 
focused  for  a  distance  of  from  100  to  150 
miles.  Presumably  only  faint  scintillations, 
probably  entirely  too  faint  to  be  seen,  need  be 
expected,  but  only  by  such  observations  can 
we  know  definitely  just  what  does  or  does  not 
take  place. 

10.  Bishop's  Ring. — After  the  explosion  of 
Erakatoa,  and  also  after  that  of  Mount  Pel6,  a 
faint  reddish  brown  ring  of  the  coronal  type 
was  seen  about  the  sun.  Its  inner  radius  was 
about  12^,  and  its  outer  approximately  22°. 
It  was  due,  almost  certainly,  in  both  cases,  to 
finely  divided  matter  thrown  up  to  great  alti- 
tudes and  from  there  spread  widely  over  the 
eartL  The  mean  radius  of  these  particles, 
assuming  them  spherical  in  shai)e,  has  been 
calculated  to  be  about  equal  to  the  largest 
visible  wave-length.  They  were  therefore  ex- 
cessively minute,  and  it  is  possible  that  after 
passing  through  the  tail  of  a  comet  something 
of  this  kind  may  be  seen ;  at  any  rate,  careful 
observation  should  be  made  for  it,  after  such 
an  event,  by  those  of  exceptionally  sensitive 
eyes.  Such  observations  are  best  made  with 
the  sun  hidden  behind  an  opaque  object. 

11.  Color  of  the  Sun, — The  color  of  the  sun, 
as  is  well  known,  depends  upon  the  size  and 
number  of  solid  or  liquid  particles  through 
which  it  is  seen,  and  therefore  may,  pos- 
sibly, be  temporarily  modified  on  our  passing 
through  a  comet's  tail. 

12.  Atmospheric  Polarization, — This  phe- 
nomenon depends  mainly  upon  the  scattering 
of  sunlight  by  any  minute  particles  in  the 
atmosphere.  The  percentage  of  the  polarized 
to  the  total  sky  light  at  any  part  of  the  sky, 
say  where  the  polarization  is  a  maximum,  or 
90^  from  the  sun  on  the  vertical  circle  passing 
through  it,  is  a  function  of  the  dust  content 
of  the  air.  This  percentage  therefore  should 
be  carefully  noted  during  our  supposed  coming 
passage  through  the  tail  of  Halley's  comet,  as 
should  also  the  positions  of  the  so-called  neu- 


tral points  of  Arago,  Babinet  and  Brewster — 
the  first  especially,  as  it  is  the  easiest  observed 
and  most  accurately  determined. 

It  might  also  be  advisable  to  observe  the 
polarization  percentage  of  different  colors,  by 
the  aid  of  suitable  screens,  since  this  depends 
upon  the  size  of  the  particles  that  scatter  the 
light. 

13.  Twilight  Phenomena, — Twilight  colors, 
and  the  gamut  of  changes  through  which  they 
run,  clearly  are  dei)endent  upon  the  dust  con- 
tent of  the  atmosphere,  as  was  strikingly  evi- 
dent after  the  eruption  of  Krakatoa,  and 
therefore  might,  possibly,  afford  some  informa- 
tion in  regard  to  the  tail  of  any  comet  through 
which  the  earth  may  pass. 

14.  Luminous  Clouds, — After  the  eruption 
of  Krakatoa  there  was  seen  for  many  years, 
but  only  in  latitudes  of  46®  or  more,  faintly 
luminous  clouds  of,  seemingly,  great  altitudes. 

It  is  not  at  all  certain  that  these  so-called 
clouds  were  due  in  the  least  to  the  volcanic 
eruption;  but  still  they  should  be  closely 
looked  for  at  the  time  of  and  after  our  pas- 
sage through  a  comet's  tail,  since  they  might 
be  modified  by  the  material  thus  picked  up. 

15.  Number  of  Dust  Particles  in  the  Air, — 
The  number  of  dust  particles,  especially  in  the 
outer  portions  of  the  atmosphere,  may  be 
greatly  increased  by  the  passage  of  the  earth 
through  the  tail  of  a  comet.  Therefore  it 
would  be  well  to  count  the  particles  of  dust 
per  cubic  centimeter  say  of  air  on  the  tops  of 
high  mountains,  and  in  samples  obtained  by 
sounding  balloons,  before  and  just  after  the 
time  of  our  entrance  into  the  tail  of  Halley's 
comet. 

16.  Zodiacal  Light, — While  our  knowledge 
of  the  zodiacal  light,  of  the  nature  and  loca- 
tion of  the  material  to  which  it  is  due,  and 
how  this  material  is  rendered  luminous,  is 
practically  nil,  it  seems  quite  possible  that  its 
real  or  apparent  brilliancy  may  be  greater 
during  our  passage  through  even  so  rare  a 
substance  as  the  tail  of  a  comet.  Therefore 
the  details  of  this  phenomenon  too  should  be 
recorded,  at  the  proper  time,  by  those  so  situ- 
ated as  to  observe  it  to  good  advantage. 

17.  Oegenschein. — ^But  little  is  known  of  the 
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cause  or  location,  except  in  direction,  of  the 
gegenschein,  but  it  seems  not  improbable  that 
it  may  be  more  distinctly  visible  during  the 
passage  of  the  earth  through  the  luminous 
particles  of  a  comet's  tail,  and  therefore  it 
should  be  studied,  at  the  proper  time,  with 
the  greatest  care  by  those  in  the  habit  of  ob- 
serving it. 
18.  The  Auroral  Line. — Arrhenius"  says: 

Whichever  way  we  turn  the  spectroscope  on  a 
very  clear  night,  especially  in  the  tropics,  we 
observe  this  peculiar  green  line.  (The  so-called 
auroral  line.)  It  was  formerly  considered  to  be 
characteristic  of  the  zodiacal  light,  but  on  a 
closer  examination  it  has  been  traced  all  over  the 
sky,  even  where  the  zodiacal  light  could  not  be 
observed. 

Evidently  the  source  of  this  line  is  not  defi- 
nitely known,  but,  conceivably,  it  may  be  ren- 
dered more  brilliant  by  the  passage  of  the 
earth  through  the  tail  of  a  comet,  and  there- 
fore it  would  be  well  for  some  favorably 
situated  observer  carefully  to  measure  its 
brilliancy  on  several  consecutive  nights,  so 
selected  as  symmetrically  to  overlap  the  calcu- 
lated date  of  our  supposed  passage  through  the 
tail  of  Halley's  comet. 

The  most  promising,  in  this  connection,  of 
the  above  phenomena  are,  in  the  author's 
opinion,  those  designated  as  a,  h,  c,  d,  5,  6, 
9,  10,  13,  16  and  17. 

The  above  is  not  claimed  as  a  complete  list 
of  the  phenomena  that  may  be  associated  with 
a  comet,  but  it  is  hoped  that  they,  together 
with  others  that  they  may  suggest,  will  soon 
give  us  a  better  understanding  of  comets  in 
general  and  of  Halley's  in  particular. 

W.  J.  Humphreys 
Mount  Weather  Observatory, 
Bluemont,  Va. 


SPECIAL   ARTICLES 

SOME  LONG-PERIOD  DEVIATIONS  OF  THE  HORIZONTAL 

PENDULUMS  AT  THE  HARVARD  SEISMO- 

GRAPHIC  STATION 

The  studies  of  Omori,  Milne,  Denison  and 
many  others,  on  the  movements  of  horizontal 
pendulums    due    to    other    than    seismic    or 

•"Worlds  in  the  Making,"  p.  116. 


microseismic  causes,  suggested  a  similar 
study  of  the  movements  shown  by  the  pair  of 
Bosch-Omori  instruments  at  the  Harvard  sta- 
tion. These  pendulums,  which  stand  at  right 
angles  to  each  other  on  the  meridian  and  par- 
allel of  the  station,  record  through  small 
tracers  on  sheets  of  smoked  paper  carried  by 
drums  that  complete  a  revolution  once  in  an 
hour.  The  drums  travel  laterally,  causing 
each  hour's  record  to  appear  as  a  single  line 
spaced  about  an  eighth  of  an  inch  from  its 
neighbor  on  either  hand.  A  complete  day's 
record,  undisturbed  by  seismic  or  other  move- 
ments, appears  as  a  series  of  twenty-four 
parallel  lines.  Any  long-period  deviations  of 
the  pendulums,  therefore,  are  shown  by  a 
crowding  of  these  lines  toward  one  side  of  the 
sheet  or  the  other. 

The  study  was  made  to  determine  whether 
or  not  solar  or  cyclonic  and  anticyclonic  con- 
ditions affect  the  pendulums,  as  has  been 
suggested.  Lack  of  time  prohibited  an  investi- 
gation of  tidal  and  other  effects,  except  so  far 
as  to  prove  them  entirely  subordinate  to  the 
main  controls.  The  records  were  examined 
for  the  months  of  April,  May,  October,  No- 
vember and  December,  1908.  The  pendulum 
standing  on  the  meridian  of  the  station  (the 
east-west  component,  so-called)  is  most  sensi- 
tive, in  the  matter  of  long,  non-periodic  move- 
ments, to  forces  applied  due  east  or  west  of  the 
station.  The  same  is  true  of  the  north-south 
component  in  reference  to  forces  applied  on 
the  north  or  south. 

Two  types  of  deflection  are  shown  by  each 
component : 

The  E.-W.  Component:  Type  1. — A  diurnal 
deflection.  This  is  indicated  by  a  more  or  less 
strong  tendency  of  the  pendulum  to  move  east 
during  the  forenoon  and  west  later  in  the  day. 
It  begins  about  sunrise,  the  more  or  less  steady 
easterly  travel  dying  out  about  noon  and  later 
becoming  a  westerly  travel  which  often  lasts 
well  into  the  night.  This  type  of  deflection 
never  persists  from  one  twenty-four  hours  into 
the  next;  it  occurs  only  on  days  when  the  sun 
shines,  and  is  best  shown  on  the  least  cloudy 
days.  When  the  diurnal  quality  of  the  ther- 
mograph curve  is  most  marked,  the  pendulum 
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records  the  strongest  diurnal  deflection.  Some 
kind  of  solar  control  seems  necessary  to  ex- 
plain these  movements.  The  method  of  its 
action  has  not  heen  made  out. 

Type  2. — Correlation  of  the  movements  of 
the  pendulum  with  the  movements  of  areas  of 
low  and  high  harometric  pressure  across  the 
United  States  and  southern  Canada,  shows  an 
intimate  relation  between  them.  An  easterly 
deflection  of  the  E.-W.  component  begins 
when  an  area  of  low  pressure  appears  in  some 
westerly  or  southwesterly  direction  from  the 
station.  The  cyclone  may  be  even  1,500  or 
more  miles  away  when  the  deflection  begins. 
The  time  of  beginning  seems  to  depend  partly 
on  the  movements  of  a  high-pressure  center  to 
the  east,  though  such  a  relation  can  not  be 
definitely  worked  out  until  more  complete 
knowledge  of  conditions  over  the  Atlantic 
Ocean  is  available.  There  appears  to  be  at 
least  a  general  relation  between  the  amount 
of  pressure  at  the  center  of  the  cyclone,  the 
area  covered  by  it,  the  rapidity  of  its  move- 
ment, and  the  time  of  beginning  and  the 
rapidity  of  easterly  travel  of  the  pendulimi. 
As  the  depression  moves  east  or  northeast,  the 
pendulum  also  moves  toward  the  east  until  the 
<7clone  is  nearly  over  the  station,  and  as  the 
depression  passes  ofl  the  coast,  the  pendulum 
h^ins  to  travel  toward  the  west.  Inspection 
of  the  current  weather  map  shows  an  area  of 
high  pressure,  or  one  of  less  intense  low  pres- 
sure, than  that  which  caused  the  deflection, 
to  be  approaching  easterly  in  the  western 
quadrant.  As  the  anticyclone  comes  nearer, 
the  westerly  travel  usually  increases  in  rapid- 
ity. When  the  center  is  approximately  over 
the  station,  the  direction  of  travel  is  reversed 
and  the  cycle  repeated.  These  deflections 
occupy  any  length  of  time,  dependent  wholly 
on  the  time  taken  for  the  passage  of  the  cy- 
clone or  anticyclone.  They  often  begin  many 
hours  before  the  barometer  indicates  the  ap- 
proach of  minima  or  maxima.  They  do  not  go 
on  uninterruptedly;  there  are  countless  minor 
variations  the  causes  of  which  it  is  as  yet  im- 
possible to  determine.  The  diurnal  deflection 
is  superimposed  on  these  longer,  non-periodic 
deflections. 


The  N.-8.  Component:  Type  1. — ^A  diurnal 
deflection.  This  is  indicated  by  a  more  or  less 
strong  tendency  of  the  pendulum  to  move 
south  during  the  forenoon,  and  north  later  in 
the  day.  It  is  much  less  clearly  shown  than 
the  diurnal  of  the  E.-W.  component,  and  is 
apparently  dependent  on  the  same  causes. 

Type  2. — ^Deflections  cyclonically  or  anti- 
cyclonically  controlled.  These  include  all 
movements  due  to  the  approach  of  high  or 
low  pressure  areas  from  some  westerly  direc- 
tion. They  are  somewhat  less  frequent,  and 
usually  much  less  marked,  and  their  period  of 
maximum  activity  is  nearly  always  much 
shorter  than  is  the  case  with  the  deflections 
of  the  E.-W.  component.  This  is  apparently 
due  to  the  parallelism  of  the  N.-S.  component 
to  the  mean  cyclonic  and  anticyclonic  tracks. 
The  approach  of  a  high  from  the  northwest 
and  its  passage  north  of  the  station,  or  the 
approach  of  a  low  from  the  south  or  south- 
west and  its  passage  south,  is  accompanied  by 
a  northward  deflection  of  the  pendulum.  This 
reaches  its  maximum  when  the  pressure  gra- 
dient runs  due  north,  and  becomes  a  southerly 
deflection  when  pressure  conditions  are  re- 
versed. Often  interrupting  these  deflections 
are  temporary  movements  for  a  few  hours  in 
a  contrary  direction,  followed  by  the  renewal 
of  the  long-period  travel.  These  variations 
do  not  aflect  the  general  tendency,  and  their 
causes  have  not  been  made  out.  The  diurnal 
deflection  is  superimposed  on  these  longer, 
non-periodic  deflections. 

The  sunmiary  presented  in  the  table  below 
shows  for  each  component  the  per  cents  of 
cases  (on  the  basis  of  numbers  of  days  out  of 
the  total)  in  which  the  particular  deflection 
occurred.  A  more  desirable  basis  would  be 
units  by  cyclones  and  anticyclones;  but  the 
variability  of  the  time  taken  for  the  passage  of 
these  areas  by  the  station,  their  complex  dis- 
tributions, and  the  impossibility  of  evaluating 
the  share  that  each  has  in  producing  a  given 
deflection,  makes  it  impracticable  to  deter- 
mine the  limits  of  any  one  unit.  The  per 
cents,  of  movements  from  lows  toward  highs 
are  considerably  smaller  than  they  would  be 
if  computed  on  the  latter  basis,  for  they  take 
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account  of  temporary  reversals  in  deflection 
which  are  lost  sight  of  in  the  general  deflec- 
tions lasting  for  an  indefinite  period. 


E.-W.  Component 

N.-S.  Component. 

Deflection 

from  Lows 

toward 

Highs 

Deflection 

from  Highs 

toward 

Lows 

Deflection 

from  Lows 

toward 

Highs 

55.0% 

69.5 

62.5 

77.7 
85.7 

Deflection 

from  Highs 

toward 

Lows 

April.  

May 

70.0  fi, 
95.2 
947 
83.3 
100  0 

30.0% 

4.8 

5.3 
16.7 

0.0 

45.0% 
30.5 

October.... 
November. 
December. 

37.5 
22.3 
14.3 

Mean 

88.5 

11.5 

69.0 

31.0 

It  will  be  noticed  that  the  pendulums  show 
greater  response  to  pressure  conditions  during 
the  fall  and  winter  months  than  during  the 
spring  months.  This  is  to  be  expected,  inns- 
much  as  barometric  maxima  and  minima  are 
best  developed  during  fall  and  winter.  The 
records  for  the  summer  months  were  not  ex- 
amined critically  on  this  account.  The  study 
thus  far  has  been  entirely  qualitative;  quanti- 
tative work  has  been  found  unsatisfactory 
owing  to  the  lack  of  a  recording  device  which 
shall  obviate  the  running  together  of  the 
hourly  lines  at  the  very  frequent  times  of  ex- 
treme deflection. 

The  causes  of  the  movements  here  described 
are  obscure.  Many  suggestions  regarding  the 
causes  of  similar  movements  elsewhere  have 
been  made,  but  no  one  of  them  is  corroborated 
as  yet  by  sufficiently  wide-spread  observation, 
to  warrant  its  being  fully  accepted.  It  would 
seem  that  causes  which  may  be  operative  over 
long  distances  must  be  assumed,  for  the 
pendulums  at  Cambridge  show  distinct  move- 
ments in  sympathy  with  barometric  maxima 
and  minima  when  these  are  still  very  far  dis- 
tant from  the  station. 

The  possibility  of  using  horizontal  pendu- 
lums in  forecasting  on  windward  coasts  has 
been  suggested  by  Mr.  F.  Napier  Denison,  of 
the  Meteorological  Office  at  Victoria,  B.  0. 
If,  as  in  the  case  of  the  Harvard  station,  hori- 
zontal pendulums  in  general  announce  the  ap- 
proach of  various  pressure  conditions  in 
advance  of  the  barometer,  the  use  of  simple 


instruments  of  this  type  in  situations  where 
maps  of  weather  conditions  to  windward  are 
not  available,  might  lead,  especially  in  the 
latitudes  of  the  prevailing  westerly  winds  and 
cyclonic  storms,  to  valuable  results. 

B.  M.  Varney 
Habvabd  University 

A    SIMPLE    AND    EFFICIENT    LECTURE    OALVANOIC- 

ETER    ARRANGEMENT 

In  view  of  the  extensive  use  to  which  the 
lecture  galvanometer  is  nowadays  put  in  phys- 
ical and  other  laboratories,  I  have  been  in- 
duced to  describe  a  particularly  simple  ar- 
rangement which  has  been  thoroughly  tested 
and  whose  i>erformance  leaves  little  to  be  de- 
sired. 

In  this  arrangement  a  firm  tripod,  supported 
by  a  convenient  shelf  on  one  wall  of  the  lec- 
ture room,  carries  a  90°  arc  lamp  clami>ed  by 
a  right-angle  piece  to  its  vertical  rod.     The 
lamp   is  mounted  with   the  positive  carbon 
vertical,  and  its  luminous  tip,  the  source  of 
light,  uppermost.     On  a  wall  bracket  a  converg- 
ing lens  with  its   axis  vertical  is  mounted 
about  a  meter  above  the  arc.    The  galvanom- 
eter,   a   D'Arsonval    instrument   with    plane 
mirror,  is  mounted  on  a  wall  shelf  with  its 
mirror.  A,  about  0.4  meter  above  the  lens  and 
about  0.1  meter  nearer  the  wall.     A  second 
and  larger  plane  mirror,  B,  is  mounted  with 
universal  adjustments  at  the  edge  of  the  gal- 
vanometer shelf.    It  is  fixed  vertically  above 
the  lens  in  a  horizontal  plane  a  little  below  A. 
A   scale    with   2-inch    divisions    is    mounted 
horizontally  near  the  top  of  the  wall  opposite 
the  galvanometer  about  9.5  meters  away.    The 
galvanometer  terminals  are  permanently  con- 
nected with  binding  posts  on  the  lecture  table. 

When  the  optical  adjustments  have  been 
made,  light  from  the  tip  of  the  positive  car- 
bon, converged  by  the  lens,  falls  upon  the 
mirror  B  and  then  upon  the  mirror  A,  which 
reflects  it  to  the  scale.  At  the  center  of 
the  scale  a  round  and  brilliant  image  of  the 
luminous  carbon  tip  is  formed.  Focal  ad- 
justments can  be  made  by  movin^^  the  lens 
vertically  on  its  bracket,  or  the  lamp  vertically 
on  its  rod;  and  the  position  of  the  image  on 
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the  scale  can  be  adjusted  with  ease  and  pre- 
cision by  moving  the  tripod  on  its  shelf.  With 
the  lens  used  in  my  apparatus,  which  is  8  cm. 
in  diameter,  the  range  of  the  latter  adjustment 
is  very  great. 

The  galvanometer  mirror  used  here  is  f 
inch  in  diameter.  The  lamp  can  be  operated 
with  either  direct  or  alternating  current,  and 
the  image  is  so  bright  that  it  has  never  been 
necessary  to  darken  the  room.  The  inexpen- 
sive lamp  of  the  tsrpe  used  here  is  provided 
with  a  metallic  hood,  and  with  a  pin  hole  and 
mica  screen  for  adjusting  the  arc,  which  is 
controlled  by  hand.  As  used  in  this  arrange- 
ment the  edge  of  the  hood  is  horizontal. 
While  the  round  image  of  the  carbon  tip  is 
sharp  enough  for  all  ordinary  purposes,  read- 
ings being  taken  to  tenths  of  scale  divisions, 
yet  if  it  is  desired  to  make  one  edge  of  the 
image  straight  and  perfectly  steady,  this  can 
be  done  simply  by  laying  a  bar  of  metal  on  the 
hood  and  moving  it  partly  over  the  carbon 
until  the  adjustment  is  correct.  By  using  a 
larger  mirror  on  the  galvanometer  a  more 
brilliant  image  could  of  course  be  obtained. 

The  arrangement  described  above  has  been 
in  use  here  for  over  a  year.  During  the  pre- 
ceding three  years  an  automatic  lamp  with 
vertical  carbons  and  an  extra  mirror  were 
used  instead  of  the  hand  regulated  90°  lamp. 
The  second  arrangement  has  proved  to  be 
more  satisfactory  than  the  first.  An  auto- 
matic 90°  lamp  would  of  course  be  still  more 
satisfactory. 

S.  J.  Barnett 
The  TuLAi^E  University  of  Louisiana 

THE   AMPHIBIA   OF   THE    MAZOK   CREEK    SHALES 

There  have  been  but  two  species  of  Am- 
phibia recognized  from  the  shales  which  are 
exposed  along  Mazon  Creek,  Illinois.  These 
two  species  are  the  remarkable  reptile-like 
microsaurian  Amphihamua  grandiceps  de- 
scribed in  1865  by  Professor  Cope  and  the 
salamander-like  branchiosaurian  described  the 
past  year  by  the  writer  under  the  name  Mi- 
ererpeton  caudatum.  It  is  thus  with  consid- 
erable interest  that  the  writer  is  able  to  an- 
noimce  the  discovery  of  seven  additional  species 


distributed  in  six  additional  genera.  This 
new  and  considerable  addition  to  the  knowl- 
edge of  the  Mazon  Creek  fauna  is  made  pos- 
sible through  the  courtesy  of  Drs.  Schuchert 
and  Eaton,  of  Yale  University,  who  very 
kindly  placed  at  the  writer's  disposal  the 
entire  collection  of  Mazon  Creek  Amphibia 
belonging  to  that  institution. 

The  material  is  represented  by  ten  speci- 
mens, including  the  most  perfect  example  of 
Amphibamus  grandiceps  so  far  seen.  This 
specimen  makes  possible  the  verification  of  the 
author's  restoration  of  that  form  and  the  addi- 
tion of  the  ischia.  The  other  specimens  are 
undescribed  and  represent  a  diverse  fauna. 
An  additional  species  of  the  family  Amphib- 
amidsB  is  represented  by  a  well-preserved  an- 
terior half  of  a  skeleton.  Three  additional 
branchiosaurian  species  are  preserved.  One 
of  these  species,  represented  by  two  specimens, 
is  most  remarkable  for  the  preservation  of  the 
entire  alimentary  canal  and  a  portion  of  the 
oviducts  in  both  specimens.  This  on  com- 
parison with  living  Amphibia  proves  to  show 
close  resemblances  to  the  alimentary  canal  of 
an  immature  branchiate  individual  of  Die- 
myctylus  torosus  Eschscholtz  from  a  fresh- 
water pond  on  Orcas  Island  in  Puget  Sound. 
The  other  two  species  are  remarkably  like 
Branchiosaurus  of  Saxony,  but  differ  in  hav- 
ing an  extremely  elongate  tail. 

Perhaps  the  most  interesting  discovery  in 
this  new  material  is  that  of  a  primitive  em- 
bolomerous  amphibian  of  the  order  Temno- 
spondylia.  It  is  related  to  Cricotus  and  may 
be  placed  in  the  family  Cricotidse.  It  differs 
from  Cricotus,  however,  in  the  form  of  the 
centrum  and  the  relatively  greater  length  of 
the  component  elements.  The  notochordal 
canal  is  widely  ox)en.  A  sixth  si>ecies  is 
founded  on  a  fore  limb  which  shows  relation- 
ships to  the  family  Molgophidse,  which  has, 
so  far,  been  knovm  only  from  the  Coal  Meas- 
ures of  Linton,  Ohio. 

Our  knowledge  of  the  amphibian  fauna  of 
the  Pennsylvanian  up  to  the  present  time 
would  indicate  that  the  forms  had  already 
developed  into  local  groups  which  had  few 
connecting  types.      We  may  regard  the  new 
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member  of  the  MolgopbidsB  as  one  of  these 
connecting  types.  This  localized  specializa- 
tion means  that  we  must  look  into  the  Missis- 
sippian  and  the  Devonian  for  the  earliest  of 
the  Amphibia  in  North  America,  as  the  foot 
prints  which  have  been  discovered  in  these 
dex>osits  would  indicate. 

The  discovery  of  the  new  temnosix)ndylous 
form  with  other  facts  of  the  distribution  of 
the  Temnospondylia  indicates  that  the  order 
originated  in  North  America.  At  least  the 
earliest  known  forms  occur  in  this  continent. 

The  amphibian  fauna  of  Mazon  Creek  at 
the  present  time  may  be  regarded  as  repre- 
sented by  nine  species  which  are  members  of 
four  orders  and  five  families.  The  orders 
are:  Branchiosauria,  Microsauria  and  Temno- 
spondylia. An  additional  fact  of  interest  is 
the  discovery  of  osseous  branchial  arches  in  an 
imperfectly  preserved  specimen;  the  second 
species  from  the  Pennsylvanian  in  which  these 
structures  have  been  seen.  This  means  the 
presence  of  a  fourth  order  of  Amphibia  in  the 
Mazon  Creek  shales. 

Hot  L.  Moodie 

The  UmvEBSiTY  of  Kansas, 
January  14,  1910 

A    FlXmO   FLUID   FOR   PLANT    TISSUES 

Mt  experience  with  Bouin's  fluid  as  a  fixing 
material  for  certain  plant  tissues  for  cyto- 
logical  work  has  been  so  satisfactory  that  I 
take  this  opportunity  of  recommending  it  to 
plant  cytologists  as  one  which  combines  a 
number  of  admirable  features.  It  has,  of 
course,  been  used  for  a  number  of  years  in 
connection  with  animal  tissues,  and  especially 
for  studies  of  spermatogenesis,  in  which  it 
gives  notably  clear  preparations.  I  first  tried 
it,  along  with  a  number  of  other  solutions,  for 
fixing  anthers  of  (Enothera,  in  1908.  The 
formula  used  was  as  follows: 

PuU 
Picric  acid,  saturated  aqueous  solutioB  . .  75 

Glacial  acetic  acid   5 

Formaline    20 

Of  course,  various  modifications  of  this  may 
be  found  advantageous  for  different  plant 
forms. 


The  time  of  fixation  must  be  short,  other- 
wise maceration  results.  It  should  probably 
not  exceed  four  to  six  hours.  The  time  of 
washing  must  also  be  comparatively  brief,  as 
long  washing  causes  deterioration  and  frag- 
mentation of  the  material.  (Enothera  an- 
thers, after  a  few  hours'  immersion  in  this, 
fluid,  frequently  acquire  a  slight  pinkish  tint, 
which  remains  indefinitely  after  the  material' 
has  been  dehydrated  and  placed  in  70  per  cent 
alcohol. 

This  solution  seems  to  be  a  favorite  one  for 
studies  on  animal  spermatogenesis,  and  I  see- 
no  reason  why  it  should  not  become  popular 
also  for  various  purposes  in  plant  cytology. 
Its  obvious  advantages  are  (1)  that,  unlike 
osmic  solutions,  it  leaves  the  tissues  clear  and 
transparent,  (2)  its  x)enetration  seems  to  be 
very  rapid,  giving  an  even  and  almost  perfect 
fixation  of  the  material,  (3)  it  leaves  the  cyto- 
plasm and  nuclei  perfectly  colorless,  giving 
particularly  clear  and  brilliant  results  in 
staining  chromatin  and  spindles  when  fol- 
lowed by  Heidenhain's  iron-hsematoxylin 
stain. 

R  R.  Gates 

MissotTBi  Botanical  Gabden 


THE  AMERICAN  SOCIETY  OF  NATURALISTS 

The  American  Society  of  Naturalists  met  at 
the  Harvard  Medical  School,  Boston,  Mass.,  on 
Wednesday,  December  29,  1909.  There  were  both 
morning  and  afternoon  sessions.  The  program' 
consisted  of  original  papers  and  demonstrations 
of  studies  on  evolution,  and  the  meeting  proved 
to  be  one  of  the  most  successful  in  the  history  or 
the  society.  The  variety  and  importance  of  tfae 
papers  read  are  well  shown  by  the  following  list 
of  titles: 

PAFEBB 

U.  Dahlgren:   "Origin  of  the  Electric  Tissues 
in  Teleost  Fishes"  (lantern). 

D.  T.  MacDougal:  ''Origination  of  Parasitism 
in  Higher  Plants." 

F.  Boas:    "The  Influence  of  Heredity  and   or 
the  Environment  on  Man." 

E.  Brainard:  "The  Evolution  of  New  Forma  in* 
Viola  through  Hybridism." 

R.  R.  Gates:  "  The  Material  Bans  of  Mendelian. 
Phenomena"  (lantern). 
A.   M.   Lutz:    "The  Belation   of   Chromosome- 
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Number  to  Vegetative  Characters  in  the  QSnoth- 
era"  (lantern). 
G.    H.    Shull:    ''The    Inheritance    of    Sex    in 

F.  E.  Lutz:  ''Experiments  concerning  the  Re- 
Tersion  of  Domesticated  Races  to  the  Wild  T7pe<" 

W.  J.  Spillman:  "Mendelian  Phenomena  Inde- 
pendent of  de  Vriesian  Hypotheses." 

C.  B.  Davenport :  "  Some  Consequences  of  Im- 
perfect Dominance." 

J.  Reighard:  "The  Biological  Meaning  of  Con- 
gpicuousness  in  Animals"  (lantern). 

T.  H.  Montgomery:  "Secondary  Sexual  Char- 
acters in  Spiders." 

C.  W.  Beebe:  "Racket  Formation  in  the  Tail 
Feathers  of  the  Mot-Mot." 

E.  M.  East:  "A  Mendelian  Interpretation  of 
Variation  that  is  Apparently  Continuous." 

W.  L.  Tower:  "Causes  and  Consequences  of 
Variability  in  Alternative  (Mendelian)  Inherit- 
ance in  Experiment  and  in  Evolution"  (lantern). 

W.  E.  Castle:  "On  the  Nature  of  Mendelian 
Factors." 

A.  F.  Shull:  "The  Artificial  Production  of  the 
Parthenogenetic  and  Sexual  Phases  in  the  Life 
Cyde  of  Hydatina  senia"  (read  by  Professor  T. 
H.  Morgan). 

H.  S.  Jennings:  "Experimental  Evidence  on 
the  Effectiveness  of  Selection." 

There  were  interesting  discussions  of  some  of 
the  papers;  but  the  program  this  year,  unfortu- 
nately, proved  to  be  too  crowded  to  permit  of  the 
proper  time  allowance  for  this  very  desirable 
feature. 

DEHON8TBATI0178 

A  new  departure  was  the  demonstration  of 
specimens,  etc  This  list  also  surely  indicates 
that  the  naturalists  have  selected  a  most  prom- 
ising field  of  interest  to  all  biologists. 

U.  Dahlgren:  Gross  and  microscopic  prepara- 
tions of  electric  tissues;  also  lantern  slides. 

D.  T.  MacDougal:  Parasitism  in  plants. 
R.  R.  Gates:  Lantern  slides. 

A.  M.  Luts:  Paintings,  lantern  slides  and  micro- 
scopic preparations  of  (Enothera. 

F.  E.  Lutz:  Specimens. 

W.  J.  Spillman:  Specimens. 

C.  B.  Davenport:  Illustrations  of  inheritance  of 
plumage  color. 

J.  Reighard:  Colored  photographs  and  trans- 
parencies. 

C.  W.  Beebe:  Bird  skins. 

£.  M.  East:  Specimens  and  lantern  slides. 


W.  L.  Tower:  General  demonstration  arranged 
to  illustrate  phases  of  investigation  now  in  prog- 
ress. (1)  photographs;  (2)  specimens  showing 
results. 

W.  E.  Castle:  Specimens. 

H.  S.  Jennings:  Diverse  genotypes  in  Para- 
moBcium. 

COOFEBATION 

The  Botanical  Society  of  America  left  most  of 
Wednesday  morning  free  to  the  Naturalists,  and 
the  American  Society  of  Zoologists  adjourned 
early  in  the  day.  Thus  good  audiences  were 
possible.  It  seems  probable  that  interest  in  the 
society  will  continue  and  grow,  if  the  program  is, 
in  future,  kept  closely  in  touch  with  modern  work 
of  such  general  importance  to  all  biologists.  This 
was,  after  all,  the  essential  principle  of  the  society 
in  its  early  years. 

FUBUOATION    OF   PAPEBB 

The  papers  presented  before  the  society  will  be 
published  in  The  American  Naturalist,  in  a  series, 
as  supplied  by  the  authors. 

The  president's  address,  on  "  Chance  or  Purpose 
in  the  Evolution  of  Adaptations,"  was  delivered 
at  the  dinner  in  the  Hotel  Somerset,  on  the 
evening  of  the  same  day.  This  address  is  pub- 
lished in  the  present  number  of  Science. 

NEW   KEMBEBS 

The  following  new  members  were  elected:  F. 
N.  Balch,  Boston,  Mass.;  R.  S.  Breed,  Allegheny 
College;  R.  Chambers,  University  of  Toronto;  H. 
Colton,  University  of  Pennsylvania;  W.  W. 
Ford,  Johns  Hopkins  Medical  School;  A.  J.  Gold- 
farb.  New  York;  H.  G.  Kribs,  University  of  Penn- 
sylvania; A.  Petrunkevitch,  American  Museum 
of  Natural  History;  Q.  J.  Simpson,  Palmer,  HI.; 
F.  M.  Surface,  University  of  Maine;  C.  B.  Thomp- 
son,  Wellesley   College. 

The  officers  elected  for  the  year  1010  are: 

President — Dr.  D.  T.  MacDougal,  Carnegie  In- 
stitution. 

Vice-President  and  chairman  of  the  Eastern 
Section — Dr.  H.  S.  Jennings,  Johns  Hopkins  Uni- 
versity. 

Treasurer — Dr.  E.  M.  East,  Bussey  Institution, 
Boston,  Mass. 

Secretary — Dr.  C.  R.  Stockard,  Cornell  Univer- 
sity Medical  School. 

Members  of  Executive  Council — Dr.  Raymond 
Pearl,  University  of  Maine,  and  Dr.  F.  Boas, 
Columbia  University.  H.  McE.  Kkoweb, 

Secretary  for  1909 
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THE    AMERICAN    SOCIETY   FOB    PHARMA- 
COLOGY AND    EXPERIMENTAL 
THERAPEUTICS 

This  society,  which  was  organized  at  Baltimore, 
December,  1908,  held  its  first  annual  meeting  in 
Boston  during  convocation  week.  The  object  of 
the  society  is  to  promote  pharmacology  and  ex- 
perimental therapeutics  and  to  "facilitate  per- 
sonal intercourse  between  investigators  who  are 
actively  engaged  in  research  in  these  fields."  The 
membership  is  now  fifty-two. 

At  the  business  meeting  on  December  29  a 
constitution  was  adopted  and  the  following  offi- 
cers elected: 

President — J.  J.  Abel. 

Secretary — ^Reid  Hunt. 

Treasurer — ^A.  S.  Loevenhart. 

Additional  Members  of  the  Council — ^A.  C.  Craw- 
ford and  G.  B.  Wallace. 

Membership  Committee — C.  W.  Edmunds,  S.  J. 
Meltzer  and  Torald  Sollmann. 

On  December  30  a  scientific  session  was  held 
at  which  the  following  demonstrations  and  papers 
were  presented  and  discussed: 

DEMONBTBATIONS 

D.  R.  Joseph  and  S.  J.  Meltzer:  The  mutual 
antagonism  between  magnesium  and  barium. 

J.  Auer  (with  P.  Lewis) :  Demonstration  of 
anaphylactic  immobilization  of  the  lungs  in 
guinea-pigs. 

W.  H.  Schultz:  A  simple  respiration  apparatus. 

S.  J.  Meltzer:  A  demonstration  of  the  method 
of  respiration  by  continuous  intratracheal  insruf- 
fiation. 

PAPEBS 

Central  Vasomotor  Effects:  T.  Sollmann    (with 

J.  D.  PiLOHEB). 

An  organ  is  left  in  connection  with  the  vaso- 
motor center,  but  separated  from  the  circulation, 
and  perfused  artificially.  Cardiac  effects,  and 
direct  actions  on  the  vessels,  are  thus  excluded, 
thereby  permitting  the  study  of  the  activity  of 
the  vasomotor  center.  The  response  of  this  center 
to  physiological  and  pharmacological  conditions 
is  under  investigation;  a  number  of  the  results 
were  reported. 

Studies 'upon  the  Action  of  Certain  Salts  on  the 

Isolated  Intestines:  M.  V.  Ttbode. 

Strips  of  rabbit's  small  and  large  intestines 
kept  alive  in  the  author's  nutritive  medium  and 
tested  by  different  methods  showed  an  increased 
motor  activity  when  magnesium  sulphate,  sodium 
sulphate  and  sodium  phosphate  were  applied  in- 


ternally but  decreased  activity  when  these  salts 
were  applied  externally,  particularly  well  marked 
after  magnesium  sulphate. 

On  the  Behavior  of  Certain  Arsenical  {and  other) 
Compounds  in  the  Treatment  of  Experimental 
Nagana:  J.  J.  Abel  (with  L.  G.  Rowntseb  and 
£.  A.  Slegle). 

The  authors  have  met  with  success  in  the  treat- 
ment of  experimental  nagana  in  using  certain 
arsenical  and  antimony  compounds,  whose  method 
of  preparation  together  with  results  obtained  will 
be  described  in  detail  in  the  near  future. 

The  Effect  of  Certain  Drugs  upon  the  Toxicity  of 
Acetphenetidin  and  Paramidophenol:  W.  Hals. 
A  control  series  of  mice  were  fed  plain  cakes 
or  upon  cakes  to  which  a  single  drug  had  been 
added,  and  the  time  until  their  death  was  noted. 
In  a  second  series  cakes  were  fed  which  contained 
a  mixture  of  two  of  the  above  drugs.  In  this  way 
it  was  shown  that  the  toxicity  of  acetphenetidin 
(phenacetin)  and  para-amidophenol  was  increased 
in  mixtures  with  small  amounts  of  caffein,  sodium 
bicarbonate  and  codeine. 

On   the  Pharmacological   Action   and   Antiseptic 
Value  of  Certain  Benzoic  Acid  Derivatives:  A. 
S.  LoEVENHABT  (with  A.  Abkin). 
The  following  products  were  studied: 

yl 

(1)  Sodium  ortho-iodbenzoate,         C«H4^ 

\cOONa 

/I=aO 

(2)  Sodium  ortho-iodosobenzoate,    C«Hi^ 

\cOONa 

(3)  Sodium  ortho-iodoxybenzoate,  CgH*/^    ^O 

\cOOXa 

The  first  has  very  little  antiseptic  action,  while 
the  second  and  third  are  antiseptics  of  consider- 
able strength  for  the  organisms  studied.  Evidence 
was  presented  to  show  that  the  germicidal  proper- 
ties of  these  substances  is  dependent  upon  the 
active  oxygen  combined  with  the  iodine.  The 
presence  of  protein  did  not  diminish  the  antiseptic 
action  of  these  substances.  Work  is  under  way  to 
establish  their  therapeutic  value. 

The  Effects  of  Urea  and  Hypertonic  Solutions  on 
the  Circulation:  J.  A.  £.  Eysteb.  (Read  by 
title.) 

Urea  causes  an  increase  in  the  size  of  contrac- 
tion of  the  frog's  and  terrapin's  heart.  Hyper- 
tonic solutions  of  sodium  chloride  and  glucose 
exert  a  similar  effect,  but  the  effect  with  urea 
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oecnrs  also  in  isotonic  solution.  Isotonic  solutions 
of  urea  cause  a  slight  constriction  of  the  blood 
Tcssels  of  the  frog,  hypertonic  solutions  of  urea 
and  sodium  chloride  a  dilation.  Hypertonic  solu- 
tions of  urea,  sodium  chloride  and  glucose  in- 
jected intravenously  in  cats  and  rabbits  cause  an 
increase  in  cardiac  output  and  a  vasodilatation  of 
the  intestinal  and  renal  vessels. 

The  Biological  and  Chemioal  Assay  of  Ergot:  H. 

C.  Wood,  Jr. 

The  method  used  for  determining  the  activity 
of  ergot  physiologically  was  based  on  the  rise  of 
blood  pressure,  the  average  rise  for  ten  minutes 
after  the  injection  being  taken  as  the  physiolog- 
ical figures.  Comparative  tests  having  shown  that 
the  amount  of  benzol  soluble  matter  in  the  fluid- 
extract  of  ergot  bears  a  close  relation  to  the 
pnysiolpgical  activity  of  the  specimen,  a  method 
of  chemical  assay  based  on  this  fact  was  sug- 
gested. The  body  obtained  by  extracting  the  fluid- 
extract  with  benzole  yields  a  nitrogenous  body  on 
prolonged  shaking  with  dilute  acids,  which  is 
highly  active. 

Inhibition  of  the  Pancreas:  C.  W.  Edmunds. 

The  pancreatic  secretion  produced  by  secretin 
is  inhibited  by  the  vaso-constricting  action  of 
adrenalin,  nicotine,  pituitary  extract  and  strych- 
nine. When  these  drugs  do  not  cause  vaso-con- 
striction  they  do  not  inhibit  the  pancreas.  After 
the  injection  of  adrenalin  the  pancreas  may  not 
regain  the  normal  volume  for  five  minutes  and 
with  pituitary  extract  it  may  be  eight  minutesi 
which  facts  explain  why  the  inhibition  persists 
after  the  blood-pressure  has  returned  to  the  nor- 
mal height. 

If  the  high  blood-pressure  produced  by  adrenalin 
is  lowered  by  secretin  to  the  normal  height,  or 
below,  the  inhibiting  action  of  adrenalin  is  not 
ienx>ved  because  the  lowering  of  the  blood-pressure 
IB  due  to  weakening  of  the  heart  and  not  to  vaso- 
dilation. 

Barium  chloride  may  inhibit  or  accelerate  the 
ptncreatic  flow  depending  upon  whether  it  con- 
fltricts  the  pancreatic  vessels  or  dilates  them  and 
thus  increases  the  blood  supply  to  the  organ. 

When  the  pancreas  is  stimulated  by  pilocarpine 
its  activity  is  inhibited  not  only  by  adrenalin  but 
also  by  fresh  injections  of  pilocarpine  provided 
the  blood  supply  of  the  organ  is  lessened  in 
amount  by  the  slowing  of  the  heart  produced  by 
the  pflocarpine. 

Stropkanthin  Absorption  from  tJie  Oastro-intes- 
final  Tract:  R.  A.  Hatches. 


Strophanthin  is  not  absorbed  from  the  alimen- 
tary canal  of  the  rat,  and  the  absorption  is 
extremely  irregular  in  the  cat  and  the  dog,  and 
apparently  so  in  man. 

Fwriher  Studies  on  the  Influence  of  Alcohol  on 
the  Composition  of  Urine:  W.  Salant    (with 

C.  H.  HlNKUS). 

3  to  4  c.c  of  ethyl  alcohol,  diluted  to  50  per 
cent.,  fed  to  dogs  by  mouth  caused  diminished 
excretion  of  total  nitrogen,  phosphates,  chlorides, 
total  sulphur,  total  and  inorganic  sulphates.  Con- 
jugated sulphates  and  neutral  sulphur  were,  on 
the  contrary,  increased. 

The  Toxicity  of  Caffein:  W.  Sai*ant  (with  J.  B. 

Rdsgxb). 

Resistance  to  caffein  varies  in  different  species 
of  animals.  Rabbits  and  guinea-pigs  can  stand 
much  larger  doses  than  cats,  dogs  or  pigeons. 
The  toxic  dose  of  caffein  by  mouth  in  the  rabbit 
is  much  greater  than  that  given  subcutaneously. 
Toxicity  of  caffein  is  greater  when  injected  into 
the  muscles,  still  greater  when  given  intravenously. 
Chronic  intoxication  with  caffein  was  induced  by 
the  administration  of  doses  insufficient  to  induce 
acute  symptoms  and  caused  emaciation  and  loss 
of  strength.  Starvation  diminished  the  resistance 
to  caffein. 

Tolerance  for  Caffein:  W.  Salant    (with  J.  B. 

RiEGEB). 

By  the  subcutaneous  administration  of  gradu- 
ally increasing  doses  at  intervals  of  two  to  five 
days,  cats  survived  quantities  of  caffein  which 
were  60  to  70  per  cent,  greater  than  the  fatal 
dose.  Rabbits  and  dogs  similarly  treated  stood 
smaller  doses. 

On  the  Use  of  PhenolsulpJumephthalein  in  Esti- 
mating  the  Function  of  the  Kidneys:   L.   G. 
RowiTTBEE  and  J.  T.  Geraohtt. 
Phenolsulphonephthalein     administered     subcu- 
taneously is  excreted  quantitatively  in  the  urine; 
in  health  over  00  per  cent,  of  a  3  to  12  mg.  dose 
being  recovered  in  two  hours  as  estimated  by  the 
Duboscq  colorimeter.     In  disease  of  one  or  both 
kidneys,  the  degree  to  which  the  function  is  im- 
paired can  be  estimated  by  a  decrease   in   the 
amount  of  drug  excreted.    The  drug  is  non-toxic, 
non-irritant,  and  first  appears  inside  of  ten  min- 
utes and  these  small  doses  are  entirely  excreted 
in  from  two  to  two  and  a  half  hours. 

On  Insufflation  of  the  Lungs  with  Hydrogen,  Car- 
hon  Diosride  and  Air:  C.  C.  Guthbie.  (Read 
by  title.)  Reid  Huirr, 

Secretary 
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SOCIETIES   AND    ACADEMIES 


THE  BIOLOGICAL  SOODCTT  OF  WASHINGTON 

The  464th  meeting  of  the  society  was  held  Jan- 
uary 8,  1910,  in  the  west  hall  of  George  Wash- 
ington University,  with  President  T.  S.  Palmer 
in  the  chair  and  a  large  attendance  of  mem- 
bers. Vernon  Bailey  exhibited  a  skull  and  beak 
of  the  water  turkey  {Anhinga  <mhinga),  calling 
attention  to  the  peculiar  adaptation  of  the  barb- 
lets  on  the  sides  of  the  beak. 

The  following  communications  were  presented: 

The  Muskrat  Industry  of  Maryland:  D.  E.  Lantz. 

The  muskrat,  because  of  its  abundance  and  the 
adaptability  of  its  fur  to  a  variety  of  uses,  has 
lately  become  the  most  important  fur  animal  of 
North  America.  The  tide-water  region  of  Mary- 
land, Delaware  and  New  Jersey  furnishes  a  large 
percentage  of  the  entire  catch  of  this  fur,  which 
last  year  amoimted  to  five  and  a  half  million 
skins,  bringing  nearly  $1,700,000  to  the  trappers 
of  America.  Last  March  the  speaker  visited  Dor- 
chester County  on  the  eastern  shore  of  Maryland 
and  studied  the  methods  by  which  trappers  and 
marsh  owners  carry  on  the  muskrat  industry 
there. 

The  marshes  of  that  region  are  usually  leased 
to  trappers  for  half  the  catch  of  fur.  Measured 
by  the  returns  of  last  year,  the  marshes  are 
worth  nearly  as  much  as  ordinary  agricultural 
lands  adjoining  them.  About  250,000  skins  were 
taken  in  the  county.  These  and  the  muskrat 
meat  sold  brought  into  Dorchester  County  an  in- 
come of  over  $100,000,  or  more  than  was  netted 
from  the  vast  oyster  industry  of  the  county. 

Muskrat  meat  is  common  on  the  tables  of  the 
inhabitants  of  that  region,  and  the  surplus  is 
shipped  to  Baltimore,  Wilmington  and  other 
cities,  where  it  commands  a  ready  sale  and  is 
eaten  by  all  classes. 

The  eastern  shore  is  noted  for  the  large  pro- 
portion of  black,  or  melanistic,  muskrats,  the 
pelts  of  which  command  a  higher  price  than  those 
of  the  common  color.  Some  of  the  Dorchester 
Coimty  marshes  yield  fully  half  of  this  variety. 

The  importance  of  wise  laws  for  the  protection 
of  muskrats  in  sections  where  it  is  not  destruc- 
tive to  dams  and  embankments  was  pointed  out 
and  the  common  practise  of  trapping  this  animal 
before  its  pelt  is  prime  was  condemned.  The  pro- 
tective law  for  Dorchester  County  limits  trap- 
ping to  the  period  from  January  1  to  March  16, 
experience  having  shown  that  with  this  restric- 
tion the  supply  of  this  fur  is  reasonably  constant 
from  year  to  year.    The  animals  breed  three  or 


four  times  during  a  season,  producing  from  three 
to  twelve  young  at  a  litter. 

From  Nairobi  to  Washington  toith  a  Collection  of 

Living  Animals:  A.  B.  Bakes. 

While  the  Smithsonian  African  Expedition  was 
at  Nairobi,  Mr.  W.  N.  McMillan  offered  to  the 
National  Zoological  Park  through  Lieutenant 
Colonel  E.  A.  Meams,  chief  of  the  expedition,  a 
small  collection  of  wild  animals  which  he  had  at 
his  ranch,  ''Juja  Farm,"  about  25  miles  from 
Nairobi.  These  animals,  which  included  five 
lions,  a  leopard,  two  cheetahs,  a  warthog  and  sev* 
eral  other  animals  and  birds,  had  been  in  captiv- 
ity for  some  time,  most  of  them  having  been 
caught  when  very  yoimg.  The  offer  was  referred 
to  Washington  and  an  acceptance  of  the  gift  was 
cabled  back  at  once. 

Mr.  Baker  sailed  from  New  York  on  July  24 
and  after  stopping  at  London  and  Hamburg  to 
arrange  for  transportation,  and  visiting  soma  of 
the  European  zoological  gardens,  reached  Mom- 
basa, September  16  and  Nairobi  two  days  later. 

La  addition  to  the  McMillan  animals  several 
antelopes,  a  zebra  and  a  few  other  animals  were 
secured  by  purchase  and  as  gifts.  Shipping 
boxes  were  made  at  Nairobi,  much  of  the  material 
used  for  them  having  been  sent  out  with  the  outfit 
of  the  Smithsonian  party. 

Much  difficulty  was  experienced  in  obtaining 
suitable  forage,  as  it  was  not  in  the  market  at 
Mombasa,  and  a  two-years'  drought  about  Nai- 
robi had  made  forage  extremely  scarce  there.  A 
supply  was  finally  obtained  from  farther  up  the 
country,  where  the  rains  had  been  less  scanty. 
The  animals  were  shipped  from  Nairobi  October 
26,  and  after  some  delay,  owing  to  a  washout  aa 
the  railway,  they  left  Mombasa,  October  2B,  by 
the  steamer  Melbourne,  of  the  Compagnie  dee 
Messageries  Maritimes. 

Reaching  Port  Said  on  the  night  of  November 
8,  the  animals  were  kept  on  a  lighter  there  until 
the  twenty-first,  one  of  the  conditions  imposed  by 
the  U.  S.  Department  of  Agriculture  in  granting 
the  permit  for  entry  being  that  the  animals 
should  not  be  landed  at  any  place  en  route,  un- 
less it  might  be  in  England.  Through  the  kind- 
ness of  Captain  S.  S.  Flower,  director  of  the  Giza 
Zoological  Gardens,  near  Cairo,  the  assistance  of 
a  trained  animal  keeper  was  had  during  the  stay 
at  Port  Said.  The  animals  were  forwarded  from 
there  by  a  German  freight  steamer,  and  reached 
Philadelphia,  December  17.  Favorable  weather 
was  experienced  throughout  the  journey.  A  pair 
of  gnus,  and  an  impala  died  during  the  first  four 
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dftys  of  the  journey.  Th^  had  been  caiight  only 
ft  few  days  before  ehipping.  Two  young  bottle- 
fed  gazelles  and  a  lophiomys  also  died,  and  one 
dand  (a  gift)  which  was  very  thin  and  weak  at 
the  start  Both  of  the  McMillan  cheetahs  died 
before  the  shipment  was  made.  The  other  animals 
ftrrived  in  excellent  condition  and  were  as  fol- 
lows: five  lions^  a  leopard,  .Mian's  warthog, 
Giant's  zebra,  pair  Livingstone's  eland,  pair 
Coke's  hartebeest,  female  waterbuck,  Thomson's 
gazelle,  baboon  (species  not  yet  determined), 
lophiomys,  crested  eagle,  Bateleur  eagle,  two  vul- 
tures and  a  hawk. 

The  ruminants  and  warthog  were  subject  to 
fifteen  days  quarantine,  and  Mr.  A.  E.  Brown, 
director  of  the  Philadelphia  Zoological  Gkirden, 
kindly  received  them  there  for  that  period.  The 
others  were  brought  to  Washington  at  once,  and 
reached  the  park  December  19.  All  of  the  ani- 
mals have  done  well  thus  far,  except  the  male 
eland,  which  died  suddenly  at  the  Philadelphia 
garden.  The  autopsy  did  not  show  any  condition 
which  would  account  for  the  death.  Babbits  have 
been  inoculated  with  the  blood  of  the  quaran- 
tined animals,  and  the  animals  will  be  kept  at 
Philadelphia  until  the  results  of  this  are  known. 

The  collection  includes  fifteen  species,  of  which 
eleven  are  new  to  the  park. 

Tke  Present  Status  of  the  Bark  Disease  of  the 
Chestnut:  Haven  Metoalf.  (Illustrated  with 
lantern  slides.) 

A  disastrous  chestnut  disease  was  first  re- 
ported in  1904,  in  the  vicinity  of  New  York  city, 
and  in  1906  was  stated  by  Murrill  to  be  caused 
by  a  new  fungus,  which  he  named  Diaporthe 
parasitica.  It  is  probable  that  this  disease  had 
existed  for  a  number  of  years  previously  about 
New  York  and  on  Long  Island.  At  the  present 
time  it  has  spread  from  Saratoga  County,  N.  Y., 
and  Suffolk  County,  Mass.,  on  the  north  and 
east,  to  Bedford  County,  Va.,  on  the  south,  and 
Greenbriar  and  Preston  counties,  W.  Va.  and 
Westmoreland  (Ik>unty,  Pa.,  on  the  west.  The 
fimgns  attacks  the  tree  at  any  point  above  the 
gromid,  producing  cankers  of  the  bark,  which 
spread  until  th^  meet  in  the  bark  on  the  oppo- 
site side,  thus  girdling  the  tnmk  or  limb  upon 
which  they  are  situated,  thus  death  may  result 
veiy  quickly  by  girdling.  Sprouts  are  regularly 
formed  below  girdled  points,  and  are  quite  char- 
acteristic of  this  disease.  Boots  and  first-year 
wood  are  rarely,  if  ever,  attacked.  The  most 
common  places  for  the  occurrence  of  cankers  are 


the  large  crotches,  the  base  of  the  trunk  and  the 
ultimate  twigs.  Progress  of  the  disease  is  most 
rapid  during  the  spring  months;  but  south  of 
New  York,  at  least,  inoculations  may  take  effect 
at  any  time  of  the  year.  A  debilitated  tree  is  no 
more  subject  to  attack  than  a  healthy  one.  So 
far  as  known,  all  species  and  varieties  of  the 
genus  Castanea  are  subject  to  the  disease,  except 
the  Japanese  chestnut  which  is  almost  completely 
immune.  It  has  so  far  been  found  impossible  to 
produce  the  disease  in  any  related  genera.  The 
fungus  ordinarily  gains  entrance  through  wounds, 
of  which  the  conmionest  are  the  timnels  produced 
by  various  bark  borers.  Such  wounds  as  these 
are  always  moist,  and  hence  favorable  to  the 
growth  of  any  spore.  Lesions  resulting  from 
winter  injury  afford  entrance  to  the  fungus,  but 
winter  injury  bears  no  other  relation  to  the  dis- 
ease. The  presence  of  the  characteristic  fungus 
forms  a  certain  basis  for  distinguishing  whether 
any  given  case  is  the  bark  disease  or  winter  in- 
jury alone,  but  recourse  must  be  had,  even  by  the 
expert,  to  the  damp-chamber  and  the  compound 
microscope,  since  in  dry  weather  the  fimgus  may 
produce  no  spores.  The  bark  disease  shows  no 
definite  relation  to  the  points  of  the  compass,  as 
the  location  of  lesions  is  determined  by  the  posi- 
tion of  the  wounds  through  which  th^  fungus 
gained  entrance.  In  small,  smooth-barked  trees, 
death  may  be  prevented  by  a  system  of  inspection 
and  cutting  out  of  diseased  tissue,  somewhat 
similar  to  that  practised  with  pear-blight.  On 
large,  thick-barked  trees  this  is  impracticable,  as 
it  is  impossible  to  distinguish  disease  lesions 
under  the  thick  bark.  It  is  impossible  to  prog- 
nosticate what  the  disease  will  or  will  not  do  in 
the  future,  as  there  are  very  few  historical  data 
from  which  to  judge  the  course  of  this  or  any 
other  plant  disease.  The  dry  summers  of  the 
past  two  years  have  slightly  checked  the  progress 
of  the  disease,  but  it  remains  to  be  seen  what  a 
damp  summer  may  do. 

D.  E.  Laittz, 
Recording  Secretary 

THE  AirrHBOPOLOGIGAL  SOCIETY  OF  WASHINGTON 

At  the  440th  regular  meeting,  January  18,  1910, 
Dr.  C.  Hart  Merriam  addressed  the  society  on 
''Myths  of  California  Indians."  The  speaker  con- 
fined himself  to  the  three  great  groups  of  central 
California.  Their  myths,  though  they  are  obvi- 
ously not  homogenous,  have  the  same  personages 
and  characters,  viz.,  the  pre-Indian  inhabitants 
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who  disappeared  at  the  advent  of  the  Indians  and 
the  coyote  man.  The  myths  quoted  referred  to  the 
acquisition  of  fire. 

In  the  discussion  Drs.  Fewkes,  Swanton  and 
Hewitt  quoted  parallels  from  the  Casa  Grande,  the 
Northern  Pacific  and  the  Iroquois,  respectively. 

Dr.  Walter  Hough  followed  with  a  paper  on 
"Incense  and  Incense  Bumero."  The  use  of  in- 
cense in  America  for  religious  ceremonies  has 
never  been  very  thoroughly  studied.  The  paper 
treated  in  a  general  way  of  the  diffusion  of  the 
materials  employed  and  especially  of  the  appa- 
ratus in  which  incense  is  burned.  The  discussion 
was  therefore  confined  largely  to  the  apparatus 
found  among  the  cultured  tribes  of  Central  Amer- 
ica, Mexico  and  the  southwest  United  States.  In 
the  latter  area  occur  forms  which  are  possibly 
connected  with  those  in  Mexico.  The  paper  also 
discussed  the  pipe  as  an  inoensario. 

In  the  discussion  Dr.  Gasanowicz  dwelt  on  the 
use  of  incense,  in  domestic  and  social  life  as  well 
as  in  the  cult  and  magic,  among  the  ancient 
nations  and  quoted  passages  which  hint  at  a 
dnmonifuge  background  of  its  use.  Mr.  Hewitt 
pointed  out  that  among  the  Iroquois  incense  is 
sometimes  employed  to  emphasize  a  petition.  Dr. 
Fewkes  referred  to  the  fact  that  among  the  Hopi 
Indians  all  ceremonies  opened  and  closed  with  a 
smoke.  Its  object  is  to  obtain  rain;  the  smoke  is 
to  make  a  cloud,  and  the  rain-god  seeing  the 
cloud  would  s^id  rain. 

I.  M.  Gasanowicz, 
Secretary 

National  Museum 

the  american  chemical  bociett 
nobtheastesn  section 

The  ninety-sixth  regular  meeting  of  the  section 
was  held  on  January  21,  1910,  at  the  Twentieth 
Century  Club,  Boston. 

A  motion  was  passed  in  favor  of  holding  alter- 
nated bi-monthly  meetings  jointly  with  the  New 
England  Section  of  the  Society  of  Chemical  In- 
dustry. 

Professor  Louis  Derr,  of  the  Massachusetts 
Institute  of  Technology,  presented  a  paper  en- 
titled "Color  Photography  at  the  Present  Time." 
After  a  brief  statement  of  the  underlying  prin- 
ciples of  color  photography,  the  speaker  pointed 
out  the  adivantages  of  the  process  depending  upon 
the  use  of  finely  ruled  screens,  and  showed  why 
it  had  failed  commercially.  He  then  described  the 
French  single  plate  process  involving  the  use  of 


dyed  starch  grains,  and  he  showed  how  some  of 
the  very  recent  English  single  plates  were  pre- 
pared and  used.  The  lecture  was  profusely  illus- 
trated with  very  beautiful  and  striking  examples 
of  color  photography,  including  some  most  remark- 
able results  with  brilliant  micro-photqgraphs. 

There  were  about  one  hundred  members  and 
guests  present. 

K.  L.  Mask, 
Beoretary 

bhode  island  sbotion 

The  reg^ular  meeting  of  the  section  was  held 
January  20,  1910,  at  the  University  Club,  pre- 
ceded by  the  usual  informal  dinner. 

The  paper  for  the  evening  was  given  by  Dr. 
John  E.  Bucher,  of  Brown  University,  on  the  sub- 
ject "The  Structure  of  Betene  and  its  Relation 
to  some  Natural  Resins."  The  presentation  of 
Dr.  Bucher's  work,  which  was  illustrated  by 
charts,  showed  conclusively  that  the  correct  struc- 
ture of  retene  is  8-methyl-2-i£K>propylphenanthrene 
and  not  the  formula  ordinarily  published  in  the 
literature. 

Several  new  and  valuable  methods  of  oxidaticm 
were  developed  during  the  work,  notably  the  use 
of  pyridine  as  a  solvent  for  the  potassium  per- 
manganate oxidation  of  substances  insoluble  in 
water;  and  also,  oxidation  by  nitric  acid  in  the 
presence  of  manganese  nitrate  as  a  catalytic  agent. 

As  a  continuation  of  the  work  the  relation  of 
retene  to  common  rosin  and  abiotic  acid  is  now 
being  studied. 

The  paper  will  soon  be  published  in  the  Journal 
of  the  American  Chemical  Society. 

Albert  W.  Claflin, 

Beoretary 

Pbovidence,  R.  I. 

CLEVELAND  SECTION 

The  third  regular  meeting  of  the  session  of 
1909-10  was  held  in  the  Main  Building  of  Case 
School  of  Applied  Science,  December  13. 

The  following  papers  were  presented:  Charles 
F.  Brush,  "The  Commercial  Manufacture  of  Oxy- 
gen from  the  Atmosphere";  F.  R.  Van  Horn, 
"The  Brick  Industry  of  Cleveland." 

This  meeting  marked  the  end  of  the  first  year 
of  the  existence  of  the  Cleveland  Section  and  was 
certainly  the  most  interesting  and  successful  mee1>- 
ing  since  the  section  was  organized. 

N.  A.  Dubois, 

Secretary' 
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THE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT    OF   SCIENCE 

PRINCIPLES    OF  PALEOGEOGRAPHY^ 
INTRODUCTION 

The  science  of  the  geography  of  past 
geologic  periods,  which  is  sometimes  known 
as  paleogeography,  is  a  young  science  that 
has  all  its  future  before  it.  It  springs 
from  several  older  sciences:  geography, 
geology,  meteorology  and  paleontology; 
and  in  its  development  it  must  rest  upon 
their  general  principles. 

Paleogeography  may  be  defined  as  the 
science  of  geography  of  all  periods  of  the 
globe's  history  since  earth,  air,  and  water 
assumed  those  states  in  which  they  now  ex- 
ist. The  science  does  not  extend  to  any 
earlier  state  of  the  world.  But  from  the 
time  of  the  earliest  lands,  seas,  and  at- 
mosphere to  the  present,  the  sequence  of 
geographic  conditions  comprises  the  facts 
of  paleography. 

The  science  is  very  comprehensive.  It 
includes  not  only  the  arrangement  of  con- 
tinents and  oceans  and  their  individual 
features,  but  also  the  topography  of  lands, 
the  circulation  of  oceanic  waters  and  of  the 
atmosphere,  the  climate,  and  the  distribu- 
tion of  life,  which  were  characteristic  of 
the  earth's  surface  during  any  particular 
epoch.  It  must  trace  the  changes  in  these 
features  from  epoch  to  epoch,  and  with  the 
aid  of  all  allied  physical  and  biological 
sciences,  paleogeography  should  search  out 
the  ultimate  causes  which  actuate  the  de- 

^  Address  of  the  vice-president  and  chairman  of 
Section  E — Geology  and  Geography.  American 
Association  for  the  Advancement  of  Science,  Bos- 
ton, December  28,  1909. 
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yelopment  of  the  earth's  superficial  forms 
and  of  the  earth's  inhabitants. 

The  science  of  geography,  as  it  is  com- 
monly understood,  relates  to  a  single  geo- 
graphic condition,  that  of  the  present. 
There  have  been  many  others  in  the  past. 

The  present  geographic  condition  or 
geography  is  peculiarly  distinguished  by 
large  continents  and  high  mountains,  by 
extremes  of  polar  cold ;  by  great  humidity 
of  some  regions  and  excessive  aridity  of 
others,  and  by  corresponding  diversities 
of  faunas  and  floras.  The  geography  of 
Quaternary  time  has  been  and  is  abnor- 
mally developed. 

The  geographies  of  the  past  have  been 
individual  also;  sometimes,  though  rarely, 
they  have  exhibited  extreme  characters^ 
equal  in  diversity  of  conditions  to  the  Qua- 
ternary period ;  but  aa  a  rule  extremes  have 
been  less  pronounced  and  a  nearer  ap- 
proach to  simplicity  of  features  has  pre- 
vailed. 

Could  we  at  any  past  time  have  viewed 
the  earth  from  without  with  an  all- 
seeing  eye,  during  any  one  epoch,  we 
should  have  seen  a  single  geography,  a 
panorama.  If  we  might  have  maintained 
our  vigil  from  age  to  age  during  all  her 
history  as  the  globe,  we  would  have  ob- 
served the  succession  of  geographies,  a 
long  procession. 

In  that  procession  we  would  have  seen 
moving  forward  the  great  lines  of  evolu- 
tion in  the  animate  and  inanimate  world. 

Slowly  rising  in  response  to  the  work- 
ing of  internal  terrestrial  forces,  conti- 
nents have  emerged  from  the  waters. 
Wasted  by  erosion  they  have  in  part  been 
submerged  again.  Again  they  have  risen 
and  again  sunk.  The  rhythm  of  their 
movement,  the  grand  rhythm  of  the  sphere, 
is  timed  to  millions  of  years. 

In  comparison  transient  as  the  passing 
seasons  of  the  year,  mountain  chains  have 


grown  under  temporary  though  titanic 
stresses  of  the  crust,  and  have  wasted  under 
the  rays  of  the  sun  and  drops  of  rain. 
Generation  after  generation  of  ranges  has 
appeared,  paused,  and  passed;  incidents 
of  the  geographic  procession,  but  integral 
features  of  it,  obe3dng  in  time  and  place 
the  law  of  its  progress. 

Atmosphere  and  ocean,  those  fluent  en- 
velopes of  the  sphere,  have  to  outward  ap- 
pearance been  least  changeable,  but  they 
also  have  changed.  Their  currents  cir- 
cling westward  against  the  revolving  sphere 
and  returning  eastward,  have  adjusted 
their  courses  to  the  seas  and  lands. 
Subtly  too  the  air  and  waters  have  been 
modified  chemically  as  the  critical  constit- 
uents of  the  air  and  the  soluble  salts  in 
the  waters  ran  their  changes  in  the  labora- 
tory of  land  and  sea. 

All  of  the  changes  suggested  are  linked 
in  a  chain  of  cause  and  effect,  from  conti- 
nental movements  to  atmospheric  circula- 
tion. Finally  the  evolution  of  living 
organisms  is  conditioned  by  them  all.  The 
life  impulse,  tending  to  develop  new  forms, 
has  been  helped  or  hindered  by  environ- 
ment. Favored  by  congenial  and  widening 
habitats,  faunas  have  diversified,  become 
enriched,  have  spread,  and  attained  cosmo- 
politan range.  Or  restricted  to  narrowing 
uncongenial  districts,  they  have  lost  by  ex- 
tinction of  the  unadaptable  elements  and 
become  limited  to  the  surviving  fittest. 
Had  environment  been  unchanging,  evolu- 
tion would  have  run  its  course  chiefiy  ac- 
cording to  the  intrinsic  influence  of  the 
life-principle,  but  since  environment  has 
ever  been  changing,  adaptation  to  modified 
external  infiuences  has  played  a  dominant 
role. 

The  great  procession  of  geographies, 
which  has  moved  down  the  ages,  has  obeyed 
those  laws  of  inorganic  and  organic  change, 
which  we  recognize  as  the  principles  of 
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geography,  geology,  oceanography,  climat- 
ology>  paleontology  and  evolution.  The 
principles  of  astronomy,  physics,  chemis- 
try and  biology  are  also  involved  to  the  ex- 
tent that  they  enter  into  the  development 
of  geographic  conditions. 

Because  paleogeography  is  thus  compre- 
hensive, no  one  investigator  can  adequately 
solve  its  problems.  A  group  of  students 
only  can  do  the  science  justice.  In  at- 
tempting this  statement  of  its  general  prin- 
ciples, I  do  not  fail  to  recognize  the  fact 
that  it  must  be  incomplete  and  qualified  by 
inadequate  understanding  of  many  of  the 
branches  of  knowledge  involved. 

PEBKANENCE   OF   OCEAN    BASINS 

Oceanography  is  a  science  which  as  yet 
scarcely  ventures  over  the  threshold  of  the 
present  upon  the  long  vista  of  the  past,  but 
the  guidance  of  paleogeography  leads  that 
way.  From  the  study  of  ancient  lands  and 
epicontinental  seas  we  are  led  directly  to 
the  recognition  of  ancient  ocean  basins ;  it 
is,  however,  particularly  among  European 
geologists,  still  a  mooted  question  whether 
the  hollows,  which  the  waters  occupy,  have 
constantly  existed  as  hollows  or  may  have 
been  sites  of  continents  which  have  now 
sunken  in.  The  evidence  that  the  hollows 
have  constantly  existed  is  strong.  Upon 
it  rests  an  assumption,  which  must  be 
either  affirmed  or  denied,  there  being  no 
third  condition,  and  which  may  be  stated 
in  the  afSrmative  form  as  a  principle : 

The  greai  ocea/n  basins  are  pertMment 
features  of  the  earth's  surface  a/nd  they 
^ave  existed,  where  they  now  are,  with 
moderate  changes  of  outline,  since  the 
waters  first  gathered. 

This  conclusion  rests  upon  three  princi- 
pal facts : 

The  continents  have  never  been  sub- 
merged to  oceanic  depths  and  consequently 


can  not  have  been  replaced  by  deep  hol- 
lows. 

The  oceanic  basins  have  always  been  of 
such  capacity  that  they  contained  by  far 
the  larger  part  of  the  waters,  which  have 
overflowed  on  the  continents  only  as  rela- 
tively shallow  epicontinental  seas;  hence 
no  considerable  part  of  the  existing  basins 
can  ever  have  been  occupied  by  land. 

There  is  a  relation  between  the  intensity 
of  gravity  and  the  relative  altitude  of  a 
continental  or  oceanic  plateau,  which 
proves  that  the  plateaus  have  assumed 
different  altitudes  according  to  the  densi- 
ties of  the  subjacent  material.  The  trans- 
formation of  a  continent  into  an  ocean 
basin,  or  vice  versa,  would  require,  there- 
fore, a  change  in  density  of  an  enormous 
volume  of  material,  and  there  is  neither 
evidence  nor  explanation  of  such  a  change. 

A  few  wordis  may  be  said  in  support  of 
these  propositions,  but  before  doing  so  a 
distinction  should  be  made  between  the 
great  ocean  basins  and  those  deep  troughs 
which  have  from  time  to  time  developed 
within  continental  plateaus  and  which 
Dana  called  geosynclines. 

In  their  genesis  ocean  basins  and  geo- 
synclines may  have  been  similar;  but  in 
their  dimensions,  histories  and  structural 
relations  they  are  radically  different. 

I  will  not  dwell  on  the  great  magnitude 
of  the  Atlantic  or  Pacific  basins  in  compar- 
ison with  the  Appalachian  or  Cordilleran 
geosynclines.    They  need  but  be  named. 

The  history  of  a  geosyncline  comprises 
a  prolonged  stage  of  subsidence  accom- 
panied by  more  or  less  constant  deposit  of 
terrigenous  or  marine  sediment,  and  often 
a  further  stage  of  compression,  folding  of 
strata  and  elevation  as  a  mountain  range. 

The  history  of  ocean  basins  does  not  ex- 
hibit a  similar  stage  of  subsidence  within 
the  eras  of  the  geologic  record,  although 
the    hollows   have   sometimes    apparently 


244 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  7M 


deepened  enough  to  affect  the  extent  of 
epicontinental  seas.  And  no  ocean  basin 
has  been  compressed,  crumpled  and  raised, 
after  the  manner  of  the  Appalachians  or 
Alps. 

The  structural  relations  of  geosynclines 
are  intra-continental,  those  of  oceans  are 
extra-continental.  The  geosjnicline  occu- 
pies a  position  among  the  positive  conti- 
nental elements.  The  oceanic  basins  sepa- 
rate and  surround  continents. 

The  distinction  between  geosynclines 
and  ocean  basins  is  thus  fundamental,  and 
to  reason  from  the  history  of  the  one  to 
that  of  the  other,  as  has  sometimes  been 
done,  is  necessarily  misleading. 

This  distinction  noted,  we  may  return  to 
the  proposition  that  the  ocean  basins  have 
always  been  permanent  since  ocean  waters 
gathered. 

The  evidence  is  clear  and  unquestioned 
that  marine  waters  have  circulated  and 
marine  faunas  have  migrated  from  epi- 
continental seas  of  the  eastern  or  western 
hemisphere  to  those  of  the  other  hemi- 
sphere, and  they  could  only  have  done  so 
across  or  around  bodies  of  water  occupying 
the  sites  of  the  present  oceans. 

We  have  good  reason  to  assume  that  the 
volume  of  oceanic  waters  has  not  changed 
materially  from  what  it  was  at  the  incep- 
tion of  existing  conditions,  it  being  appar- 
ently true  that  contributions  from  within 
the  earth  have  been  relatively  small  dur- 
ing geographic  eras,  and  none  being  known 
from  without. 

The  ocean  basins  are  now  somewhat 
overfull ;  they  are  not  large  enough  to  hold 
all  the  waters,  which  therefore  extend 
over  the  margins  of  the  continents.  Dur- 
ing certain  epochs  of  the  past  the  waters 
have  spread  farther,  the  basins  having 
then  been  less  capacious ;  again  during  cer- 
tain other  epochs  the  waters  have  with- 
drawn into  deeper  or  wider  basins.    These 


variations  have  lain  within  narrow  limits 
as  compared  with  the  total  volume  of  the 
oceans,  and  they  have  occurred  repeatedly, 
in  alternation.  Had  a  continent  ever  ex- 
isted in  place  of  one  of  the  ocean  basins, 
it  must  on  sinking  to  oceanic  depths  have 
produced  a  disturbance  of  these  nicely  ad- 
justed relations,  of  which  the  geologic 
record  shows  no  trace;  which  must,  how- 
ever, have  been  of  such  magnitude  that  it 
would  have  marked  off  an  older  era  of 
small  lands  from  a  later  one  of  great  con- 
tinents. No  such  event  has  taken  place, 
and  no  continent  of  oceanic  extent  has 
sunk  to  oceanic  depths. 

This  conclusion  bears  on  the  reconstruc- 
tion of  former  continental  extensions.  If 
we  accept  the  evidence  that  Appalachia 
formerly  extended  southeastward  into  the 
Atlantic,  we  must  consider  reasonable 
limits.  If  we  erect  a  transatlantic  land  to 
connect  Africa  and  South  America,  or 
postulate  a  Gondwana  land  from  Africa 
to  Australia,  we  must  provide  for  the 
waters  which  such  lands  displace.  The 
ocean  basins  and  possible  epicontinental 
seas  are  the  only  refuge  for  the  waters 
which  are  thus  hypothetically  evicted,  and 
their  capacity  may  be  overtaxed. 

The  capacity  of  a  basin  being  affected 
by  changes  in  depth  or  width,  it  is  obvi- 
ously possible  to  argue  that  narrower  but 
deeper  basins  may  formerly  have  contained 
the  waters  that  are  now  held  in  wider  and 
possibly  shallower  ones.  To  a  certain  ex- 
tent this  view  may  be  entertained,  but  it 
has  limits  and  they  are  close  to  present 
conditions.  The  average  depth  of  nearly 
two  thirds  of  the  ocean's  basins  below  the 
continental  plateaus  is  4,000  meters  or 
more.  At  this  difference  of  altitude  the 
weight  of  the  continental  column  crushes 
its  base  and  creep  ensues.  The  depth  can 
not  be  materially  increased  without  occa- 
sioning corresponding  spreading  and  low- 
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ering  of  the  contmental  plateau,  till  the 
proBent  condition  of  approximate  isostatic 
balance  ivere  reached. 

The  postulate  of  isostatic  equilibrium 
among  masses  of  unlike  densities  in  the 
earth's  crust  has  recently  been  strongly 
supported  by  the  work  of  Putnam^  and 
Gilbert'  on  gravity  in  the  United  States, 
of  Hayf ord*  on  the  deflection  of  the  plumb 
line  in  the  United  States  and  of  Hecker'  on 
the  attraction  of  gravity  on  the  oceana 

Hecker  puts  the  general  conclusion 
thus: 

It  follows  that  not  only  the  superficial  masses 
of  the  continents  must  be  compensated  by  a  defect 
of  mass,  a  less  density  in  the  earth's  crust  under 
the  continents,  but  also  that  there  is  compensa- 
tion beneath  the  deep  seas  through  the  greater 
dosity  of  the  ooean  bottom. 

Inasmuch  as  it  has  been  shown  that  Pratt's 
[Datton's]  hypothesis  of  the  isostatic  relations  of 
masaes  holds  not  only  for  the  continents,  but  also 
for  the  three  oceans  (Atlantic,  Pacific  and  In- 
dian), we  may  regard  it  as  a  law  which,  apart 
from  certain  disturbances,  is  a  general  one  for  the 
earth's  crust. 

This  conclusion  appears  to  place  the 
permanence  of  ocean  basins  outside  the 
category  of  debatable  questions. 

A  conclusion  which  follows  closely  from 
that  of  the  permanence  of  oceans,  is  the 
constancy  of  the  major  oceanic  drifts  or 
currents  from  an  early  date  in  each  of  the 
great  oceans. 

Movements  of  ocean  waters  result  from 
winds  and  differences  of  density  of  the 

*  Putnam,  6.  R.,  "Results  of  a  Transcontinental 
Series  of  Gravity  Measurements,"  Phil,  Boo,  Wash, 
BuO.,  Vol.  Xin.,  pp.  31-60,  1896. 

'Gilbert,  G.  K.,  "Notes  on  Gravity  Determina- 
tions  by  Mr.  Putnam,"  ibid,,  pp.  61-76,  1895. 

^Hayford,  J.  R.,  "  The  Figure  of  the  Earth  and 
laostasy,"  U.  S.  Coast  and  Geodetic  Survey,  1909. 

'Hedcer,  0.,  ''Die  Schweresbestimmung  an  der 
&doberflaehe  und  ihre  Bedeutung  fUr  die  Ermit- 
tdnng  der  Massenverteilung  in  der  Erdkruste," 
lemt^r.  der  Qesell.  fUr  Erdkunde,  Berlin,  No.  6, 
1909. 


waters.  The  trade-winds  and  their  comple- 
ments, the  westerly  winds  of  higher  lati- 
tudes, are  due  to  causes  which  have  existed 
since  the  atmosphere  and  oceans  formed ;  to 
rotation  of  the  earth  and  to  the  distribution 
of  the  sun's  heat.  These  causes  operating 
through  the  winds  on  water  bodies  of 
oceanic  dimensions  must  have  always  pro- 
duced an  east^to-west  equatorial  current, 
which  being  diverted  by  continents,  de- 
veloped great  circulatory  movements  in  the 
several  ocean  basins,  flowing  clockwise  in 
the  northern  hemisphere  and  anti-clock- 
wise in  the  southern.  On  the  basis  of  the 
arguments  just  presented,  the  ocean  basins 
are  permanent,  and  hence  the  great  super- 
ficial oceanic  currents  which  characterize 
them  must  be  regarded  as  equally  ancient 
in  their  main  features. 

This  conclusion  regarding  superficial 
currents  does  not  necessarily  apply  to  the 
deeper  circulation,  and  there  are  reasons 
for  believing  that  the  latter  is  now  abnor- 
mal. The  deep-seated  circulation  is  occa- 
sioned by  diflferences  of  density  or  head, 
dependent  upon  temperature,  salinity,  pre- 
cipitation and  heaping  of  the  waters  by 
wind.  Chamberlin^  has  suggested  the 
analysis  of  these  factors  and  has  brought 
out  the  possibility  of  a  change  in  the  equi- 
librium of  the  waters,  which  may  have 
resulted  in  warm  highly  saline  currents 
flouring  poleward  from  the  equator,  he- 
neath  cool  relatively  less  saline  currents 
flowing  toward  the  equator;  the  reverse  of 
the  present  condition. 

The  density  of  polar  waters  is  attributed 
primarily  to  cold,  and,  as  Chamberlin 
points  out,  may  be  increased  in  those  re- 
gions where  ice  forms  and  where  there  are 
no  large  rivers  by  the  salts  forced  out  of 

•  Chamberlin,  T.  C,  "  On  a  Possible  Reversal  of 
Deep-sea  Circulation  and  its  Influence  on  Geologic 
Climates,"  Jour,  of  Geology,  Chicago,  Vol.  14, 
1906,  p.  363. 
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the  superficial  layers  in  freezing.  Were 
the  more  profound  causes  of  the  climatic 
state  so  modified  as  to  ameliorate  the  sever- 
ity of  polar  cold,  both  of  these  influences 
would  be  moderated,  and  the  effects  of 
freshening  by  rivers  and  precipitation 
would  not  be  offset  to  the  extent  that  they 
now  are. 

On  the  other  hand,  equatorial  waters  are 
warmed  and  evaporated,  and  they  are  thus 
rendered  light  because  warm,  yet  heavy 
because  saline.  The  actual  density,  as 
compared  with  that  of  polar  waters,  is  now 
less  than  the  latter,  but  both  observation 
in  the  oceans  and  calculation  show  that  the 
balance  is  small.  "Were  the  polar  waters 
less  chilled  or  more  freshened  or  both,  the 
equatorial  waters  would  be  heavier,  and 
the  reversed  circulation  suggested  by 
Chamberlin  must  result. 

The  cold  of  the  present  polar  climates  is 
extreme  and  unusual.  To  whatever  funda- 
mental causes  we  may  attribute  it,  we  know 
that  it  did  not  exist  during  the  Miocene, 
Eocene,  Cretaceous,  later  Jurassic,  Carbon- 
iferous, Devonian,  Silurian,  Ordovician,  or 
later  Cambrian.  Frigid  conditions  may 
have  occurred  with  severity  in  the  earlier 
Jurassic  or  Triassic  and  in  the  early  Cam- 
brian or  late  pre-Cambrian.  That  is  to 
say  at  periods  which,  like  the  present,  were 
periods  of  exceptional  continental  expan- 
sion and  elevation.  It  seems  to  follow 
cogently  that  the  condition  of  oceanic  cir- 
culation which  depends  upon  polar  cold  is 
also  exceptional.  Under  more  genial  condi- 
tions, the  waters  in  high  latitudes  woi:^ld  be 
lighter  than  now  because  warmer.  They 
would  also  be  more  generally  freshened  by 
precipitation,  and  nowhere  rendered  more 
saline  by  freezing.  The  conditions  which 
now  occasion  the  greater  density  of  polar 
waters  would  thus  fail  and  the  balance 
would  sink  on  the  side  of  the  equatorial 
waters.     Heavier  equatorial,  lighter  polar 


waters  have  probably  been  the  normal  con- 
dition; the  reverse,  which  now  exists,  the 
abnormal. 

This  conclusion  follows  entirely  apart 
from  the  consideration  that  the  extraordi- 
narily mild  climates  of  some  ages  are 
rendered  less  difficult  to  understand  if  the 
deep-seated  circulation  of  the  ocean  were 
thus  reversed,  if  it  had  normally  been  a 
movement  of  warm  waters  in  the  depths, 
instead  of  at  the  surface,  toward  the  pole. 
But  the  facts,  which  it  explains,  strengthen 
the  hypothesis  and  place  it  in  the  front 
rank  of  important  suggestions  ia  the  study 
of  paleogeography. 

PEBI0DICIT7  OF  DIASTBOPHISM 

Diastrophism,  the  process  which  com- 
prises all  movements  of  the  earth's  crust 
that  modify  continents  or  give  rise  to 
mountain  ranges,  has  been  characterized 
by  periods  of  activity  in  alternation  with 
periods  of  quiescence,  throughout  all  geo- 
logic history. 

This  principle  of  the  periodicity  of  earth 
movements  rests  upon  the  observation  that 
periods  when  continents  emerged  from  the 
sea  and  became  mountainous  have  alter- 
nated with  periods  when  continents  had 
become  low  and  were  extensively  sub- 
merged. 

The  emergence  of  continents  and  the 
growth  of  mountains  are  due  to  activity  of 
the  internal  terrestrial  forces;  the  reduc- 
tion by  erosion  to  low  lands  and  the  resub- 
mergence  mark  the  period  of  inactivity. 
The  Quaternary  is  a  time  of  decided  ac- 
tivity, resulting  in  large  continents  and 
great  mountain  chains.  It  has  been  pre- 
ceded by  times  of  relative  quiescence  and 
by  others  of  greater  movement,  in  altema^ 
tion,  as  far  back  in  the  past  as  the  record 
goes. 

While  geologists  in  general  will  agree 
that  this  is  a  true  principle,  they  find  it 
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>  (fi+1)  cycle. 


•  more   difficult    to    define    the    respective 
periods. 

It  is  possible  to  recognize  at  least  three 
grand  cycles  from  late  pre-Cambrian  time 
to  the  close  of  the  Mesozoic,  each  grand 

.  cyde  consisting  of  a  long  period  of  activ- 
ity and  a  stiU  longer  time  of  relative  quiet, 
thus: 

Late  pre-Cambrian   activity    (ap-l 

parently  somewhat  general),       I    .,         , 
«...  jA^j-.        •         f  ***h  cycle. 

Gvnbnan    and    Ordovician    mac- 1 

tivity   (general),  ^ 

Silurian    and    Devonian    activity' 
(qualified  by  circumpolar  quiet 
in  the  north). 

Late  Devonian  and  early  Carbon- 
iferous inactivity   (general), 

Later    Carboniferous     and     early 
Hesozoic   activity    (non-contem- 
poraneous in  different  dynamic  I  .    4.o\       ig 
provinces). 

Later  Mesozoic  and  early  Tertiary 
inactivity   (general ) , 

Later  Tertiary  and  Quaternary  then  con- 
stitute the  initial,  P'^tive  period  of  the 
(n-f3)  cycle. 

While  these  grand  cycles  may  be  recog- 
nized for  the  whole  world  as  far  as  we 
know  the  facts,  it  is  found  that  each  one 
may  be  divided  into  epicycles  consisting  of 
shorter  periods  of  emergence  and  sub- 
mergence especially  if  attention  be  fixed 
upon  a  single  ocean  iasin  and  the  conti- 
nents adjacent  to  it.  The  North  Atlantic, 
for  instance,  is  bounded  on  the  east  and 
west  by  lands,  which  have  been  disturbed 
or  have  been  at  rest  during  the  same 
epochs,  and  the  several  cycles  have  been  of 
much  shorter  duration  than  those  enumer- 
ated above  for  the  whole  world.  These 
cycles  are  indeed  those  on  which  the  time- 
scale  of  geologic  history  is  based,  and  each 
one  corresponds  in  general  with  a  standard 
period,  Carboniferous,  for  example. 

Lands  about  the  Arctic  Ocean  did  not 
share  in  the  Atlantic  movements  of  Silur- 
ian,  Devonian   or  late  Paleozoic   epochs. 


On  the  contrary,  the  great  epicontinental 
seas  of  those  periods  were  circumpolar. 
Nor  do  lands  about  the  North  Pacific,  from 
California  to  China,  record  a  history  par* 
allel  with  that  of  eastern  North  America 
and  northwestern  Europe,  with  the  At- 
lantic history.  In  the  Atlantic  provinces, 
the  Paleozoic  era  closed  with  marked  dias- 
trophism,  while  comparative  tranquillity 
reigned  around  the  Pacific ;  but  the  Pacific 
provinces  were  greatly  disturbed  in  the 
middle  Mesozoic  when  quiet  had  super- 
vened about  the  Atlantic.  Again,  a  dis- 
tinct series  of  movements  is  recorded  in  the 
great  geosyncline  of  Eurasia,  that  which 
stretches  from  India  to  Spain  and  is  now 
marked  by  the  system  of  mountain  chains 
of  which  the  Himalaya  and  the  Pyrenees 
are  the  extremities.  Similar  movements 
appear  to  characterize  the  West  Indies 
and  northern  South  America.  If,  as  I 
believe,  these  parallel  movements  in  Eu- 
rasia, South  America  and  the  Indies  origi- 
nated in  a  common  dynamic  region,  then 
that  region  is  the  great  ocean  of  the  south- 
ern hemisphere,  including  the  South  At- 
lantic, the  South  Pacific  and  the  Indian 
oceans. 

The  principle  of  periodicity  is  necessar- 
ily qualified  by  these  facts  and  the  general 
law  should  be  supplemented  by  one  which 
recognizes  unlike  dynamic  histories  of  dif- 
ferent oceanic  regions.  It  may  be  stated 
thus: 

The  phenomena  of  diastrophism  are 
grouped  according  to  several  distinct  dy- 
namic  regions.  Each  region  has  experi- 
enced an  individual  history  of  diastro- 
phism, in  which  the  law  of  periodicity  is 
expressed  in  cycles  of  movement  and 
quiescence  peculiar  to  the  region.  The 
cycles  of  one  region  have  been,  however, 
to  some  extent  parallel,  though  not  conter- 
minous, with  the  cycles  of  other  regions, 
and  thus  major  cycles  of  world-wide  condi- 
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iions  are  constituted  by  coincidence  of  re- 
gional conditions. 

The  periodicity  of  diastrophism  is  the 
fundamental  fact  of  geographic  history. 
It  carries  with  it  corresfponding  periodic 
effects,  both  direct  and  indirect,  in  erosion, 
sedimentation,  climatic  changes,  and  even 
in  organic  evolution.  All  of  these  proc- 
esses depend  upon  the  initiative  action  of 
the  earth's  internal  energy  and  they  all  are 
rhythmic  because  its  action  is  rhythmic. 
Thus  this  general  principle  gives  rise  to 
correlative  principles,  which  may  be  stated 
independently  for  each  of  the  processes. 

PERIODICITY     OP    EROSION    AND    SEDIMENTA- 
TION 

American  geologists  need  no  restatement 
of  the  phenomena  of  cycles  of  deposition 
and  erosion  which  Newberry^  emphasized 
and  which  have  led  through  the  work  of 
Powell,  Gilbert  and  Davis  to  recognition  of 
the  principle  that  epochs  of  marked  relief 
and  vigorous  erosion  have  alternated  with 
periods  of  base-leveling,  and  that  sedi- 
ments have  alternated  correspondingly  in 
character  and  volume.  I  may  pass  the 
subject  of  base-level  periods  and  erogenic 
epochs  as  related  to  erosion  and  sedimen- 
tation with  this  reference  to  it,  mentioning 
only  that  it  is  the  essential  principle  in 
Chamberlin's^  latest  contribution  to  the 
philosophy  of  correlation;  but  though  the 
principle  is  accepted  there  is  still  occasion 
to  dwell  upon  the  constancy  of  erosion  and 
the  inconstancy  of  sedimentation,  espe- 
cially since  the  facts  may  be  the  reverse  of 
what  is  sometimes  assumed  and  since  they 
lie  at  the  foundation  of  our  interpretations 
of  the  geographic  record. 

*  Newberry,  J.  S.,  "Circles  of  Deposition," 
Amer.  Assoc.  Adv.  Sci.,  Proceedings,  Vol.  22,  pt. 
2,  1874,  pp.  185-196. 

•  Chamberlin,  T.  C,  "  Diastrophism  as  the  Ulti- 
mate Basis  of  Correlation,"  Jour,  of  Oeol.,  Chi- 
cago, Vol.  17,  1909,  pp.  685-693. 


It  is  assumed  in  some  instances  that 
erosion  on  supposed  subaerial  surfaces  has 
either  not  occurred  or  has  left  no  traces, 
whereas  on  the  other  hand  the  surfaces,  if 
they  had  been  submarine,  must  invariably 
have  been  covered  with  sediment,  which 
would  constitute  a  record.  And  the  con- 
clusion is  drawn  that  sections  which  ex- 
hibit an  incomplete  sequence  of  strata  must 
have  been  land  areas  at  certain  times.  It 
is  a  hazardous  conclusion  in  the  absence  of 
definite  evidence  of  erosion,  for  subaerial 
processes  never  fail  to  leave  some  kind  of 
mark,  and  submarine  processes  are  con- 
sistent with  non-deposition. 

Constancy  of  Erosion.—The  atmosphere 
is  never  at  rest.  Wind,  rain  and  snow; 
heat  and  cold ;  moisture,  carbonic  acid  and 
other  chemical  agents;  all  these  have  ever 
worked  unceasingly,  according  to  the  cir- 
cumstances that  condition  them,  upon  ex- 
posed land  surfaces.  No  land  has  ever 
been  exempt  from  their  attack,  which  re- 
sults in  decay,  denudation  or  aggradation, 
as  the  case  may  be. 

Decay,  denudation  and  aggradation  are 
processes  of  erosion  which  invariably  leave 
chemical  or  mechanical  evidences  of  their 
activity.    There  is  to-day  no  surface  of  any 
land,   however   high   or  low,   under    any 
climate  whatever,  which  does  not  bear  in- 
dubitable marks  of  one  or  the  other   of 
these  processes.     There  is  abundant  evi- 
dence that  they  have  been  at  least  equally 
active  and  effective  during  past  ages  and 
that  they  have  marked  ancient  lands  as 
they  do  those  of  to-day. 

We  frequently  recognize  ancient  land 
surfaces  on  evidence  of  soils,  wear  or  sub- 
aerial deposits.  Or,  if  they  have  passed 
through  processes,  such  as  marine  trans- 
gression, that  destroy  the  earlier  effects,  we 
observe  the  sequence  of  changes  and  reason 
back  to  the  corresponding  conditions.  But 
there   are  seemingly   continuous   sections 
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which  are  nevertheless  apparently  less 
eomplete  than  others  in  adjacent  basins 
and  which  seem  therefore  to  have  been 
areas  of  non-deposition.  Even  if  the  hiatus 
be  real,  and  not  merely  supposititious,  it 
does  not  f oUow  that  non-deposition  han 
been  a  subaerial  condition.  Such  anoma^ 
lies  of  non-deposition  occur  characteristic- 
ally between  strata  laid  down  during 
periods  of  wide-spread  marine  transgres- 
sion when  lands  were  low  and  covered  with 
residual  or  alluvial  deposits.  If  any  area 
was  raised  higher  during  the  interval,  it 
must  have  been  correspondingly  corraded. 
And  if  the  evidences  of  decay  or  corrosion 
are  wanting  the  postulate  of  a  land  area 
corresponding  to  the  region  of  non-deposi- 
tion should  be  regarded  with  much  doubt. 

Inconstancy  of  Marine  Sedimentation. — 
It  is  commonly  assumed  that  sediment  of 
some  sort  necessarily  accumulates  over  the 
bottom  of  a  marine  basin  and  that  this  has 
always  been  the  case  in  epicontinental  seas 
of  aU  ages.  Consequently  non-deposition 
is  not  considered  and  special  hypotheses  of 
uplift  and  subaerial  erosion  are  devised  to 
account  for  the  absence  of  strata  which 
might  or  should  have  been  deposited.  Yet 
non-deposition  and  even  the  scouring  of 
bottoms  so  that  hard  rock  is  exposed  are 
conditions  of  modem  sea  bottoms  where 
they  are  swept  by  currents  whose  load  is 
less  than  their  efficiency. 

Verrill  has  described  the  coarse  shifting 
sands  of  the  New  England  coast,  which  are 
kept  in  such  constant  motion  by  tidal  cur- 
rents that  no  life  finds  lodgment  on  them. 
The  whole  continental  platform  from  Long 
Island  to  Hatteras  is  so  swept  that  sand 
alone  comes  to  rest,  all  finer  sediment  being 
carried  on  to  the  zone  of  oceanic  ooze. 

Agassiz  found  hard  limestone  bared  of 
any  d^osit  except  serpularia  and  similar 
clinging  organisms  beneath  the  silt-laden 
Gulf  Stream,  where  it  fiows  across  the  epi- 


continental platform,  between  Florida  and 
Cuba.  Among  existing  seas  and  straits 
this  instance  is  one  which,  in  the  conditions 
for  marine  scour,  most  nearly  resembles  the 
epicontinental  seas  of  past  times. 

Between  Scotland  and  the  Faroe  Islands 
stretches  the  Faroe  Island  ridge,  a  wide 
stony  bar  between  the  North  Atlantic  and 
the  Arctic  basins.  Its  crest  lies  300  fath- 
oms below  the  surface  of  the  ocean ;  yet  it 
is  swept  clean,  while  banks  of  ooze  accumu- 
late on  the  slopes  north  and  south  of  it. 

The  present  distribution  of  lands  and 
oceans  is  unfavorable  to  marine  scour  and 
favorable  to  deposition.  Epicontinental 
seas  are  confined  to  the  margins  of  conti- 
nental platforms,  to  which  high  lands 
contribute  abundant  sediment,  or  they  are 
deeply  embayed  and  shut  off,  as  Hudson 
Bay  is.  Non-deposition  is  therefore  an  ex- 
ceptional condition.  We  may  grant  that  it 
has  always  been  restricted  to  comparatively 
shallow  waters,  in  the  path  of  a  relatively 
strong  marine  current.  But  the  epicon- 
tinental seas  of  the  periods  of  great  marine 
transgressions  (Cambrian,  Ordovician,  Si- 
lurian, Devonian,  Mississippian  and  Cre- 
taceous of  North  America  for  instance) 
opened  channels  across  the  continent, 
through  which  oceanic  currents  circulated 
as  the  Gulf  Stream  flows  from  the  Carib- 
bean to  the  Atlantic.  Low  lands  bordered 
these  seas  and  the  deposits  which  accumu- 
lated in  the  deeper  basins  consisted  in 
great  part  of  fine  calcareous  ooze.  Under 
these  conditions  non-deposition  and  ma- 
rine scour  have  been  favored  on  shallows 
along  shores  and  in  straits,  and  in  any 
such  places  a  corresponding  hiatus  mtist 
occur  in  the  stratigraphic  sequence. 

In  paleogeographic  study  it  is  important, 
therefore,  to  consider  the  principle  that 
marine  waters  may  not  only  deposit  sedi- 
ment, but  may  also  prevent  deposition,  or 
even  remove  a  deposit  previously  made. 
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PRINCIPLES  RELATING  TO  CLIMATE 

The  history  of  past  climates  affords 
problems  which  are  among  the  most  ob- 
scure of  paleogeography. 

On  the  one  hand  climate  at  any  particu- 
lar epoch  has  been  determined  by  the  dis- 
tribution of  land  and  sea  and  the  corre- 
sponding movements  of  the  winds  and 
positions  of  the  great  cyclonic  and  anti- 
cyclonic  centers.  Given  a  map  showing  the 
oceans  and  lands  of  the  northern  or  south- 
ern hemisphere,  the  climatologist  may 
apply  the  principles  deduced  from  the 
present  relations  of  atmospheric  activity 
to  surfaces  that  affect  the  temperature  of 
the  atmosphere  in  different  degrees  and  he 
may  arrive  at  a  reasonable  conclusion  in 
regard  to  the  distribution  of  temperatures 
and  precipitation. 

Such  a  conclusion  is  based,  however, 
upon  existing  climatic  conditions  and  can 
be  only  a  rough  qualitative  approximation 
to  the  very  different  conditions  of  earlier 
ages.  The  geologic  record  yields  abundant 
evidence  to  show  that  our  present  climates 
are  unusual  in  the  extreme  differentiation 
of  climatic  zones.  No  previous  age  offers 
evidence  of  equal  polar  refrigeration,  and 
none  has  as  yet  shown  proof  of  deserts  of 
equal  extent  and  general  distribution.  On 
the  contrary,  it  would  seem  that  climate  in 
the  past  has  been  generally  more  uniform 
from  pole  to  pole  and  around  the  earth 
than  it  is  now. 

We  may  attempt  to  explain  this  result 
of  observation  by  recognizing  that  the 
present  diversity  of  climates  is  connected 
with  extreme  conditions  of  mountain 
growth.  Mountain  ranges  are  to-day  more 
general  and  of  greater  altitude  than  they 
have  commonly  been  in  the  past  and  the 
condition  of  the  low  lands,  which  has  at 
times  prevailed  over  the  greater  part  of  the 
continent,  has  been  favorable  to  uniformity 
just  as  the  converse  is  favorable  to  diver- 


sity of  climate.  But  this  explanation  falls 
far  short  of  satisfying  the  requirements  of 
the  problem. 

We  may  supplement  the  reasoning  by 
appeal  to  the  reversal  of  oceanic  circula- 
tion suggested  by  Chamberlin  as  a  possi- 
bility in  view  of  the  fact  that  equatorial 
saline  waters,  even  though  warm,  might 
under  certain  conditions  become  denser 
than  fresher  polar  waters,  even  thot^h. 
these  be  cold,  and  thus  warm  waters  sink- 
ing in  the  equatorial  regions  and  flowing 
toward  the  pole  would  carry  with  them  the 
higher  temperatures  of  the  tropics  and 
produce  more  genial  climates  in  the  polar 
regions.  This  suggestion  is  extremely  at- 
tractive, and  has  a  high  degree  of  proba- 
bility, particularly  when  we  consider  that 
the  present  cireulation  of  deep-lying  cold 
waters  is  largely  due  to  the  polar  ice-caps, 
which  are  themselves  extraordinary  fea- 
tures. There  is  reason  to  believe  that  the 
present  oceanic  circulation  is  abnormal  and 
the  reversed  circulation  suggested  by 
Chamberlin  has  in  past  ages  been  the 
normal  condition. 

In  recognizing  the  effectiveness  of  low 
lands  and  reversed  ocean  currents  to  pro- 
duce uniformity  of  climate  such  as  the 
geologic  record  requires,  we  arrive  at  a 
working  hypothesis  which  satisfies  the  im- 
mediate condition  of  certain  climates  that 
characterized  great  periods  of  the  earth's 
history ;  but  we  are  yet  far  f rem  an  under- 
standing of  the  precesses  which  underlie 
the  change  from  one  condition  of  climates 
to  another.  There  is  some  general  cause, 
so  subtle  that  it  has  as  yet  eluded  distinct 
recognition,  which  affects  the  conditions  of 
climate  more  deeply  than  the  local  phe- 
nomena suggest.  It  has  been  approached 
by  theories  along  astronomical  lines  and  by 
a  single  theory  which  connects  climate  with 
the  earth's  internal  forces. 

The  astronomical  causes  may  be  shown 
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to  have  an  essential  relation  to  climate,  but 
at  present  I  believe  we  can  not  fairly  say 
that  that  relation  has  been  shown  to  have 
eziBted.    On  the  other  hand,  there  appears 
to  be  a  definite  connection  between  the 
physical  geography  of  the  earth's  surface 
and  the    climate    of    any    corresponding 
epoch.     Large  continents  and  high  lands 
have  been    associated   with   diversity   of 
climate;  small  continents  or  archipelagoes 
a^d  low  lands  have  been  associated  with 
uniformly  genial  climates.    Moreover,  the 
chemical  reactions  between  rock  masses  ex- 
posed to  weathering  and  the  critical  eon- 
stitnents  of  the  atmosphere  and  the  seas, 
such  as  carbonic  acid  and  moisture,  appear 
to  establish  a  chain  of  phenomena,  which 
involve  temx>eratare   and  humidity,   and 
which  affect  the  intensity  of   provincial 
climatic  differences.    In  a  broad  and  gen- 
eral sense  we  may  refer  to  the  periodicity 
of  climatic  change  in  the  same  way  that  we 
recognize   x)eriodicity  of   general   diastro- 
phism,  and  the  cycles  of  the  one  appear  to 
coincide   with   the    cycles    of    the    other. 
Chamberlin    has   recognized   the   relation 
and  has  endeavored  to  trace  it  through  the 
critical  influence  of  the  small  percentage  of 
carbonic  acid  in  the  atmosphere.     In  fol- 
lowing the  course  of  that  critical  element 
from  the  air  through  the  laboratory  of  the 
lands  and  seas  back  to  the  atmosphere,  he 
established  a  chain  of  phenomena  which  is 
imqnestionably  a  vera  causa  of  the  common 
periodicity  of  the  phenomena. 

We  may  conclude  then  that  the  study  of 
ancient  climates  involves  two  connected 
problems.  The  first  relates  to  the  distribu- 
tion of  provincial  climates  according  to  the 
distribution  of  lands,  seas  and  permanent 
oceans.  It  may  be  approached  by  applying 
the  laws  of  modem  meteorology  to  a  pre- 
liminary solution.  That  solution  must, 
however,  be  tested  against  the  geologic  and 
paleontologic  evidence  of  the  corresponding 


time,  and  must  be  qualified  by  conclusions 
based  upon  broader  principles  which  in- 
volve the  physics  and  chemistry  of  the  at- 
mosphere in  its  relations  to  land  and  sea. 
Through  these  the  second  problem,  which 
involves  the  periodicity  of  climates,  is  to 
be  approached. 

EVOLUTION  AND  ENVIEONMENT 

In  the  long  chain  of  causes  and  effects 
initiated  by  terrestrial  and  solar  energy, 
the  development  of  life  is  the  latest  link.  AU 
that  precedes  life  is  characterized  by 
change  which  moves  in  a  series  of  cycles. 
Life,  on  the  other  hand,  is  characterized 
by  change  which  has  moved  forward  in 
progressive  evolution.  Upon  this  funda- 
mental distinction  we  separate  the  inor- 
ganic from  the  organic  and  recognize  the 
latter  as  pertaining  to  a  higher  phase  of 
development. 

Evolution  is  not,  however,  the  only  attri- 
bute which  distinguishes  life  from  the 
lifeless,  for  life  is  qualified  by  the  further 
attribute  of  death.  The  individual,  the 
species,  the  genus,  the  family  and  race, 
everything  which  lives,  ultimately  comes  to 
the  final  end,  and  there  is  in  the  evolution 
of  the  organic  no  return  of  that  which  has 
thus  died.  While  the  inorganic  world  re- 
peats, the  organic  world  never  does. 

Profound  as  these  distinctions  are,  they 
nevertheless  do  not  emancipate  the  organic 
from  the  control  of  the  inorganic.  Life  is 
inexorably  conditioned  by  its  environment. 
Through  ages  of  evolution  and  adaptation, 
each  individual  is  fitted  to  exist  under  a 
special  set  of  circumstances  which  consti- 
tute his  environment.  Narrow  limits  are 
set  to  the  capacity  of  the  organism  to  ad- 
just itself  to  sudden  changes,  and  only 
within  those  limits  can  it  continue  to  exist. 
Beyond  them  on  all  hands  stands  the  in- 
evitable death.  In  the  history  of  the  in- 
dividual   there    are    special    periods    of 
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development,  such  as  infancy,  youth  and 
old  age,  when  these  limits  are  narrower 
than  they  are  for  the  epoch  of  full  vigor- 
ous development  of  the  adult;  and  these 
sensitive  periods  are  those  which  are 
critical  for  the  history  of  the  species. 

The  influences  which  govern  evolution 
have  recently  been  stated  by  two  of  our 
great  biologists,  Jordan  and  Osbom.  They 
both  recognize  that  in  the  development  of 
organic  life  the  grip  of  environment  holds. 

Jordan,^  dwelling  on  the  importance  of 
isolation  as  a  factor  in  evolution,  recently 
wrote: 

Among  the  factors  everywhere  and  inevitably 
connected  with  the  course  of  descent  of  any  spe- 
cies, variation,  heredity,  selection  and  isolation 
must  appear;  the  first  two  innate,  part  of  the 
definition  of  organic  life,  the  last  two  extrinsic, 
arising  from  the  necesenties  of  environment,  and 
not  one  of  these  can  find  leverage  without  the 
presence  of  each  of  the  others. 

Osborn  has  put  the  same  principle  as  f  ol- 
lows:^^ 

The  life  and  evolution  of  organisms  continu- 
ously center  around  the  processes  which  we  term 
heredity,  ontogeny,  environment  and  selection; 
these  have  been  inseparable  and  interacting  from 
the  beginning;  a  change  introduced  or  initiated 
through  any  one  of  these  factors  causes  a  change 
in  all.  Firsts  that  while  inseparable  from  all  the 
others  each  process  may  in  certain  conditions  be- 
come an  initiative  or  leading  factor;  second,  that 
in  complex  organisms,  one  factor  may  at  the  same 
time  be  initiative  to  another  group  of  characters, 
the  inseparable  action  bringing  about  a  continu- 
ously harmonious  result. 

These  modern  statements  of  the  law  of 
natural  selection  find  application  immedi- 
ately as  we  contemplate  the  procession  of 
geographies.  Change  of  environment  is 
inherent  in  the  movement  of  the  procession 
down  the  ages  and,  cooperating  with  in- 

*  Jordan,  David  Starr,  Isolation  as  a  Factor  in 
Organic  Evolution,  in  "  Fifty  Years  of  Darwin- 
ism," 1909,  pp.  90-91. 

"Osbom,  Henry  Fairfield,  Darwin  and  Paleon- 
tology, in  "  Fifty  Years  of  Darwinism,"  1909,  pp. 
238-239. 


trinsic  biotic  forces,  has  caused  modifica- 
tion  of  organisms  as  a  necessary  conse- 
quence. 

Environment  as  related  to  any  species  or 
to  any  flora  or  fauna  may  be  said  to  be  that 
combination  of  conditions  to  which  the 
fauna  is  adapted  and  beyond  which  it  can 
not  range  into  other  environments.  From 
this  follows  the  principle:  Except  through 
renewed  adaptation,  an  adapted  fauTia  can 
migrate  only  as  the  limits  of  its  habitat  re- 
cede,  as  the  area  of  its  emnronment  hroad- 
ens. 

To  apply  this  principle  to  the  distribu- 
tion and  migration  of  species  or  groups  of 
species  under  the  general  law  of  periodic- 
ity, we  may  follow  the  course  of  a  cycle  of 
changes,  from  an  epoch  of  diverse  condi- 
tions through  a  cosmopolitan  state  to  di- 
versity again. 

Diverse  conditions  of  any  one  geographic 
state  may  have  been  grouped  simultane- 
ously to  form  many  environments  or 
f  aunal  provinces,  and  each  of  these  has  then 
been  occupied  by  its  peculiar  fauna  con- 
temporaneously with  more  or  less  unlike 
faunas  in  other  provinces.  Each  of  these 
faunas  represented  an  adaptation  to  the 
conditions  of  its  peculiar  environment. 
The  peculiarities  of  other  faunal  provinces 
surrounding  it  constituted  barriers  beyond 
which  the  species  could  not  live,  or  could 
not  rear  their  young,  even  if  the  adults 
could  exist  under  the  adverse  conditions. 
Only  within  those  barriers  could  those 
specially  adapted  species  long  continue  to 
exist.  If  their  habitat  became  contracted 
they  also  must  contract  their  range;  if  it 
shifted  or  expanded,  they  might  migrate 
accordingly.  And  there  would  be  corre- 
sponding migration  or  restriction  of  faunas 
which  were  diversely  adapted.  Any  cause 
which  shifted  the  conditions  of  light,  heat 
or  food,  brought  opportunity  to  some, 
death  to  others. 
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In  the  circling  changes  of  geography 
such  an  epoch  of  diversity  has  been  fol- 
lowed by  the  development  of  more  or  less 
extensive  uniformity,  according  to  the 
periodicity  of  diastrophism.  Let  it  be  as- 
sumed that  in  the  course  of  a  long  period 
of  quiet,  barriers  yielded  to  the  monotony 
of  low  lands,  freely  communicating  seas, 
and  genial  cosmopolitan  climates.  The 
factors  of  evolution  were  then  profoundly 
generalized.  Isolation  was  replaced  by 
intercourse,  adaptation  by  competitive  de- 
velopment and  variation,  restriction  by  op- 
portunity. Success  lay  with  him  who  had 
the  intrinsic  capacity  to  occupy  and  to 
hold  the  widening  realm  of  life.  Out  of 
such  conditions  came  cosmopolitan  faunas, 
which  exhibit  closely  similar  or  identical 
associations  of  species  even  though  inhab- 
iting widely  separated  regions.  The 
identity  may  be  due  to  perpetuation  of 
ancestral  species,  which  have  followed  up 
the  movement  of  a  favoring  habitat ;  or  it 
may  result  from  evolution  of  a  successful 
fauna,  competent  to  spread  throughout  the 
wide  kingdom  to  which  it  is  bom.  In  the 
one  case  the  migrants  may  have  lived  sim- 
ultaneously with  descendants  of  the  com- 
mon ancestors  in  the  home  province,  or  the 
ancestral  stock  may  have  died  out  there  be- 
fore the  migration  was  complete.  The 
time  equivalent  or  coefficient  of  migration 
is  indeterminate.  In  the  second  case,  that 
of  indigenous  evolution,  the  time  elapsed 
while  the  species  spread  over  an  area  which 
was  everywhere  geographically  favorable 
depended  only  ui)on  the  ability  of  the  mi- 
grant and  may  be  assumed  to  have  been 
brief  as  compared  with  geologic  epochs. 
This  is  the  usual  assumption.  It  may  be 
true  for  appropriate  species  and  periods, 
but  is  by  no  means  always  true. 

(cosmopolitan  conditions  have  been  truly 
world-wide  only  in  exceptional  cases. 
Very  extaided  f aunal  provinces  have  been 


less  rarely  developed.  The  Arctic  Ocean 
has  been  one  which  repeatedly  expanded 
to  include  much  of  Eurasia  and  America. 
The  girdle  of  ocean  currents  which  en- 
circled the  world,  in  the  northern,  tem- 
perate and  tropical  zones  during  Paleozoic, 
Mesozoic  and  Eocene  times  was  another 
such  province.  Both  of  these  became  from 
time  to  time  the  homes  of  cosmopolitan 
faunas  that  existed  simultaneously  over 
surprisingly  wide  realms.  At  other  times 
they  were  restricted  or  divided  and  faunas 
became  provincial. 

If  we  consider  the  course  of  evolution 
during  an  epoch  when  general  conditions 
yielded  to  provincial  environments  (ex- 
cluding the  case  in  which  the  change  is  too 
drastic)  the  law  which  applies  is  Jordan's 
law  of  isolation.  He  uses  that  term  to 
signify  the  separation  of  one  or  many  in- 
dividuals from  others  of  their  kind.  The 
separation  implies  more  or  less  diversity 
of  environment  and  consequently  more  or 
less  unequal  or  unlike  variation  along  the 
many  possible  paths  open  to  the  living  or- 
ganism. We  conceive  a  broad  life  realm, 
marine  or  terrestrial,  which  through  subtle 
changes  in  the  flow  of  currents  of  the  sea, 
or  of  climates  of  the  land,  or  of  depth  of 
waters,  or  of  altitudes  above  the  seas,  or  of 
any  other  condition  affecting  sensitive  or- 
ganisms, is  divided  into  provinces  which 
offer  unlike  environments  to  the  descend- 
ants of  the  ancestral  cosmopolitan  fauna. 
Adaptation  becomes  again  the  dominant 
process.  Being  variously  conditioned,  it 
leads  to  variation  and  the  development  of 
different  species. 

North  America  represents  the  facts  upon 
which  Jordan*^  founded  the  law  of  twin 
species,  which  is  that: 

'^Jordan,  David  Starr,  Isolation  as  a  Factor  in 
Organic  Evolution,  in  "Fifty  Years  of  Darwin- 
ism," 1909,  p.  73. 
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Given  any  species  (or  kind)  in  any  region,  the 
nearest  related  species  (or  kind)  is  not  to  be 
found  in  the  sanie  region,  nor  in  a  remote  region, 
but  in  a  neighboring  district  separated  from  the 
first  by  a  barrier  of  some  sort. 

This  law,  worked  out  by  observation  of 
existing  faunas  and  based  on  their  distri- 
bution in  our  highly  diversified  lands,  owes 
its  recognition  to  the  fact  that  topography 
and  climate  have  undergone  great  changes, 
and  provincial  environments  have  been 
individualized  during  the  latest  geologic 
periods. 

The  latest  period  to  which  we  can  as- 
sign fairly  uniform  conditions  of  climate 
and  moderate  relief  in  North  America  is 
the  Miocene,  and  the  diversity  of  environ- 
ments developed  since  then  is  so  great  that 
there  is  reason  for  surprise  at  the  persist- 
ence of  geminate  species.  One  might  ex- 
pect differentiation  to  a  degree  which 
would  have  obscured  or  obliterated  twin- 
ship.  But  it  appears  that  there  are  prov- 
inces in  which  variations  of  some  ancestral 
species  have  not  diverged  greatly,  presum- 
ably because  conditions  within  these  par- 
ticular provinces  have  not  undergone  any 
very  stimulating  or  very  restrictive  change, 
as  regards  thos'e  species.  Such  surviving 
varieties  must  indeed  have  existed  to  a 
greater  or  less  extent  during  any  such 
period  of  changing  environments,  and  the 
persistence  of  geminate  species  must  have 
been  a  feature  of  many  epochs  of  dias- 
trophic  activity  in  the  past.  How  long 
they  may  have  persisted,  how  slowly  or 
rapidly  or  impulsively  they  may  have 
varied,  we  do  not  know.  The  time  rela- 
tions of  geminate  species  are  therefore  inr 
determinate. 

COBBELATION 

Definition.—By  correlation  in  paleogeog- 
raphy  or  geology,  I  understand  that  proc- 
ess of  reasoning  which  seeks  to  demonstrate 
that  certain  events  of  past  history  occurred 
simultaneously. 


Contemporaneity.— In  dealing  with  the 
enormous  time  intervals  of  the  earth's  his^ 
tory  the  concept  of  simultaneous  or  con- 
temporary events  must  be  liberally  grasped. 
A  fair  statement  is  that  the  phenomena  de- 
scribed as  contemporaneous  shall  have 
existed  at  the  same  time  within  limits  of 
error  which  do  not  equal  a  large  fraction 
of  the  life  of  either.  Thus  we  call  two  men 
contemporaries  when  the  periods  of  their 
active  lives  coincide,  though  one  may  have 
been  bom  notably  later  and  live  longer 
than  the  other.  But  we  do  not  so  term  a 
youth  and  a  graybeard,  whose  living  occu- 
pies but  a  few  years  in  common. 

It  is  evident  that  two  long-lived  events 
may  differ  from  near  coincidence  in  time 
by  a  larger  margin  than  two  short-lived 
events,  and  yet  be  reasonably  regarded  as 
contemporaneous.  The  marine  transgres- 
sion which  submerged  most  of  North  Amer- 
ica during  the  Cambrian  was  in  a  broad 
sense  contemporaneously  paralleled  by  sub- 
mergence of  much  of  Eurasia;  but  the 
moment  of  arrival  of  the  earliest  Cambrian 
fauna,,  the  Olenellus,  which  followed  the 
spreading  shores  over  each  continent,  can 
not  be  regarded  as  contemporaneous  at 
points  reached  earlier  and  later  in  course 
of  the  submergence. 

The  evidences  of  contemporaneity  are 
both  inorganic  and  organic,  but,  though  we 
are  wont  to  classify  them  thus  in  two  dis- 
tinct categories,  they  are  most  intimately 
related  through  that  principle  of  periodic- 
ity, which  is  at  the  bottom  of  all  terrestrial 
phenomena.  Diastrophism  is  periodic,  all 
changes  in  the  inorganic  as  in  the  organic 
are  conditioned  by  that  x>eriodicity,  and  all 
such  changes  are  therefore  themselves 
periodic.  Moreover,  the  physical  and  bio- 
logical phenomena  are  linked  in  a  continu- 
ous chain  of  cause  and  effect,  which 
stretches  from  gravity  and  internal  heat 
at  one  end  to  life  at  the  other,  and  whicli 
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tends  ever  to  vibrate  in  harmony.  What- 
ever disturbs  the  equilibrium  of  any  part, 
affects  the  whole.  Diastrophism  initiates 
change.  The  sun's  energy  modifies  the  re- 
sulting surface  features,  and  physical, 
chemical  and  biotic  reactions  carry  the  ef- 
fects into  all  the  phenomena  of  nature. 
Were  nature  unchanging,  time  would  pass 
unrecorded.  It  is  through  the  sequence  of 
unlike  effects  that  we  may  establish  a 
chronology,  and  that  sequence  begins  with 
diastrophism  as  the  initial  cause  and  ends 
with  evolution  as  the  final  effect. 

DIASTROPHISM    THE    BASIS    OF    CORRELATION 

It  follows  logically  from  the  preceding 
that  the  initial  cause  of  change,  diastro- 
phism, is  necessarily  the  ultimate  basis  of 
all  correlation.  Chamberlin^*  has  very  re- 
cently put  this  conclusion  strongly  and 
clearly. 

On  a  preceding  page  the  law  of  perio- 
dicity of  diastrophism  is  stated  as  deduced 
from  the  observed  occurrences  of  dia»- 
trophic  movements  in  different  dynamic 
provinces.  According  to  that  law  it  is  in- 
wMviiy,  rather  than  activity,  of  earth 
movements,  which  has  contemporaneously 
characterized  the  whole  earth.  That  is  to 
say,  the  normal  condition  of  the  stresses 
and  resistances  in  the  earth's  crust  is  a 
doae  approach  to  equilibrium,  and  dis- 
turbances of  that  equilibrium  have  in  gen- 
eral been  manifested  at  the  surface  by 
dight  movements  only.  More  emphatic 
movements  have  been  relatively  occasional 
and  provincial  (circum-oceanic),  and  we 
may  add  that  they  have  been  more  re- 
stricted and  less  prolonged  as  they  have 
been  more  vigorous. 

This  law  governs  the  relation  of  dias- 
trophism to  correlation. 

The  long  eras  of  inactivity^  the  base- 

"Chamberlin,  T.  C,  "  Diaaftrophism  the  Ulti- 
mate Bans  of  Ck>rTelaiion,"  Jour,  of  Oeol. 


level  eras  for  the  whole  world,  have  been 
essentially  contemporaneous,  though  not 
conterminous  or  even  approximately  con- 
terminous. But  their  very  great  duration, 
from  which  their  essential  contemporane- 
ity results,  unfits  these  eras  for  any  except 
the  broadest  outline  of  classification,  so  far 
as  they  themselves  are  concerned.  Yet  the 
topographic,  climatic  and  environmental 
uniformity  which  developed  during  these 
eras  of  inactivity  affords  the  best  condi- 
tions for  correlation  by  other  criteria. 
Thus  the  base-level  eras  are  to  the  history 
of  paleogeography  what  the  broad  and 
deep  foundations  of  a  great  building  are  to 
the  many  rooms  of  the  superstructure. 

Thus  for  inactivity.  The  periods  of  ac- 
tivity present  different  phenomena,  differ- 
ently distributed  in  place  and  time.  We 
may  define  a  period  of  activity  as  com- 
prising that  time  which  is  marked  initially 
by  decided  continental  movements  and  cul- 
minates in  notable  orogenic  uplifts.  Penn- 
i^lvanian  and  Permian  constituted  such  a 
period  about  the  North  Atlantic,  as  witness 
the  development  of  lands,  mountains  and 
sediments  in  western  Europe  and  eastern 
North  America.  The  recognized  active 
periods  appear  to  characterize  distinct 
dynamic  provinces  which  are  ocean  basins, 
as  already  described.  Thus  vrith  regard 
to  their  value  in  correlation  we  may  say: 
Periods  of  active  diastrophic  movement 
have  been  shorter  than  eras  of  base-leveU 
ing,  and  consequently  define  tims  divisions, 
which  are  more  nearly  commensurate  with 
those  of  current  geologic  standards.  They 
are,  however,  still  long,  and  their  value  is 
in  broad  fundamental  classification. 

Diastrophic  activity  is,  moreover,  con- 
temporaneously manifested  only  in  and 
around  the  dynamic  province  in  which  it 
originates.  During  any  particular  period 
it  has  been  peculiar  to  a  particular  oceanie 
basin  or  group  of  basins  and  has  disturbed 
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only  the  continental  masses  adjacent  to 
that  basin  or  basins.  The  value  of  periodic 
activity  in  correlation  is  thus  conditioned 
by  the  regional  distribution  of  diastro- 
phism. 

Continents  bordering  on  one  and  the 
same  dynamic  province  have  usually  been 
disturbed  during  one  and  the  same  period. 
Opposite  sides  of  one  and  the  same  con- 
tinent, however,  bordering  on  dififerent 
dynamic  provinces,  do  not  exhibit  similar 
conditions  of  disturbance  at  the  same  time. 

Western  Europe  and  eastern  North 
America,  for  instance,  exhibit  parallel  dias- 
trophic  histories,  peculiar  to  the  North  At- 
lantic basin,  but  the  diastrophic  histories  of 
the  Atlantic  and  Pacific  sides  of  North 
America  do  not  run  parallel. 

Any  great  period  of  diastrophic  activity, 
though  relatively  short  as  compared  with 
an  era  of  inactivity,  is  very  long  in  com- 
parison with  any  particular  movement 
incidental  to  its  own  development.  Thus 
Pennsylvanian  and  Permian  diastrophism 
had  a  long  history  before  the  folding  of 
strata  occurred  in  the  Appalachian  trough. 
Such  an  incident  of  folding,  or  of  any 
orogenic  growth  whatever,  is  locally  con- 
ditioned. It  results  from  local  structures 
and  localized  pressures.  The  time  of  dis- 
turbance depends  upon  the  local  position 
of  the  district  in  relation  to  the  source  of 
disturbing  stresses,  and  is  peculiar  to  the 
district.  The  phenomena  of  folding,  or  of 
orogenic  growth,  therefore,  do  not  afford 
criteria  for  correlation  beyond  the  area  of 
special  conditions.  We  may  not  safely 
correlate  the  displacement  of  the  Appa- 
lachian zone  with  the  disturbance  of  the 
Carboniferous  in  England,  for  instance, 
although  both  events  occurred  during  the 
same  diastrophic  period  and  belong  to  one 
and  the  same  dynamic  province. 

Within  any  orogenic  district,  the  epoch 
of  general  disturbance  is  a  principal  ele- 


ment of  classification.  It  is  set  apart,  it  is 
unavoidable.  It  must  be  recognized,  and  it 
commonly  separates  major  divisions. 

This  stated,  it  is  none  the  less  of  the  first 
importance  to  insist  on  the  local  character 
of  the  criteria.  A  district  of  orogenic  dis- 
turbance is  sharply  limited  by  mechanical 
conditions.  Across  the  line  exist  other 
conditions,  which  are  inconsistent  with 
orogeny  and  its  manifestations.  The  cri- 
teria of  correlation  by  orogeny  fail,  there- 
fore, beyond  the  line.  Disturbance  and 
quiet,  erosion  and  continuous  deposition, 
unconformity  and  conformity,  have  de- 
veloped simultaneously  in  immediately  ad- 
jacent districts  many  times. 

In  strong  contrast  to  continental  and 
orogenic  movements,  which  develop  snb- 
aerially,  are  those  subsidences  which  occur 
beneath  the  oceans.  Though  they  also  are 
more  or  less  local,  their  effects  are  prac- 
tically world-wide,  for  any  submarine 
movement  modifies  the  capacity  of  ocean 
basins  and  changes  the  position  of  sea 
level  on  all  coasts.  No  other  phenomenon 
is  so  nearly  simultaneous. 

If  any  one  of  the  confluent  ocean  basins 
be  deepened  the  sea  level  datum  about  all 
lands  must  be  lowered.  The  effect  may 
not  be  evident  in  the  exceptional  case  that 
any  land  subsides  by  a  due  amount;  bat 
the  exceptional  case  is  not  likely  to  mask 
the  general  effect  of  a  universal  ebb  tide- 
Shallowed  and  reduced  epicontinental  seaa, 
low  islands  and  low  coastal  plains  mantled 
with  the  latest  sediments,  slight  erosion 
and  unconformity  without  disturbance  of 
the  strata,  constituting  a  general  condition 
of  continents,  these  are  the  characteristic 
phenomena  of  such  an  ebb.  They  distin- 
guish the  middle  Ordovician  of  regions  as 
remote  as  eastern  North  America,  eastern 
China  and  western  Europe.  They  mark 
also  the  passage  from  Cretaceous  to  Eocene. 

Suboceanic   movements  have  no  doubt 
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oecnrred,  especially  during  periods  of  pro- 
nounced continental  deformation,  but  also 
during  eras  of  quiescence  on  lands.  Their 
effect  upon  sea  level  is,  however,  readily 
confused  or  masked  by  local  uplift  or  de- 
pression and  is,  therefore,  of  little  value 
when  these  become  decided.  During  base- 
level  eras  the  conditions  for  recognition  are 
most  favorable  and  the  occasional  occur- 
rence of  a  world-wide  ebb  constitutes  the 
most  exact  measure  of  contemporaneity  by 
which  we  may  correlate. 

The  several  groups  of  diastrophic  phe- 
nomena which  have  been  outlined  fumiah 
the  fundamental  basis  of  classification  and 
correlation.  They  are  obviously  very  un- 
equal in  scope,  character  and  value.  Their 
geographic  range  may  embrace  the  sphere, 
or  fall  within  the  realm  of  an  ocean,  or  be 
no  more  extensive  than  a  mountain  dis- 
trict. Their  duration  may  equal  a  vast 
era,  or  merely  a  period,  an  epoch  or  even 
only  an  episode.  But  aU  other  phenomena 
are  dependent  and  sequential.  Diastro- 
phism  sets  the  stage  and  marks  off  the  acts 
of  the  earth  drama. 

ORGANIC  GRITERU  OF  CORRELATION 

I  turn  now  to  those  criteria  of  correla- 
tion which  are  most  universally  employed, 
the  criteria  of  organic  evolution. 

All  paleontologists  and  geologists  who 
are  familiar  with  the  geologic  side  of  their 
seienee,  as  distinguished  from  the  biologic, 
are  convinced  of  the  influence  of  environ- 
ment on  evolution ;  and  they  consequently 
recognize  the  dependence  of  species  in  re- 
gard to  origin,  development  and  distribu- 
ticHi,  upon  the  geographic  conditions  of 
their  period  of  existence. 

These  extrinsic  conditions  have  been  by 
no  means  uniform  from  place  to  place  or 
from  time  to  time ;  they  have  varied  peri- 
odically, and  their  influence  upon  life  has 
differed  in  kind  and  degree  according  to 


the  period.  As  has  been  emphasized  by 
Chamberlin,  marine  life  has  at  certain 
times  been  favorably  conditioned  by  ad- 
mission to  broadening  epicontinental  seas, 
and  alternately  unfavorably  conditioned 
by  limitation  to  narrowed  habitats  on  the 
margins  of  continental  shelves.  With  sim- 
ilar effects  terrestrial  life  has  ranged  over 
wide  and  connected  continents  under 
genial  climates  or  has  been  confined  to 
provinces  of  sub-continental  or  even 
fflnaller  dimensions. 

Marine  life,  when  favored  by  extended 
domain,  has  also  enjoyed  genial  and  largely 
uniform  environment.  Shallow,  freely 
communicating  waters,  traversed  by  con- 
tinuous far-circling  currents,  offered  uni- 
formity. Barriers,  whether  of  lands,  or 
temperature,  or  sediment,  or  salinity,  did 
not  persist  in  marked  degree  at  such  times* 
Pressing  against  the  shifting  boundaries 
of  his  ancestral  habitat,  the  marine  mi- 
grant could  advance  as  the  limits  receded, 
no  faster,  and  thus  a  species  fitted  to  com- 
pete in  the  occupation  of  new  territory 
could  spread  from  the  provincial  to  the 
cosmopolitan  with  the  corresponding 
spread  of  that  environment  to  which  it  was 
adapted. 

Assuming  that  the  species  persists  dur- 
ing this  time  with  only  such  variation  as 
might  be  consistent  with  identification,  the 
distribution  will  correspond  to  the  spread 
of  environment.  The  obvious  fact  is  the 
presence  of  the  species,  or  of  the  fauna,  of 
one  locality  in  another  place  also.  The  in- 
conspicuous, but  all-important  fact  is  the 
control  by  the  geographic  factor,  which 
has  in  any  particular  case  determined  a 
shorter  or  longer  interval  of  migration. 
The  migrants  were  descendants,  who  wan- 
dered as  they  could.  That  they  could 
wander  farther  than  their  ancestors  was 
due  to  a  spreading  sea,  to  the  sweep  of  a 
marine  current  across  a  vanishing  isthmus 
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or  shallow,  to  a  chilling  or  warming  or 
other  physical  change,  often  as  fatal  to 
one  fanna  as  it  was  favoring  to  another. 
The  controlling  factor  was  geographic;  it 
set  the  hour  of  immigration;  and  through 
knowledge  of  it  alone  can  we  estimate  the 
time  elapsed  during  the  wandering. 

The  case  stated  is  that  of  passage  from 
diversified  to  unified  environments.  It 
has  repeatedly  characterized  geologic  peri- 
ods; and  it  has  repeatedly  culminated  in 
the  evolution  and  distribution  of  cosmo- 
politan faunas,  which  simultaneously  peo- 
pled remote  realms  with  like  species.  The 
ooeflBcient  of  uncertainty,  with  which  we 
must  qualify  any  correlation  that  depends 
solely  on  identity  of  species,  is  reduced  to 
a  minimum  at  the  time  of  culmination  of 
uniformity. 

Uniformity  has  in  turn  repeatedly 
yielded  to  diversity.  Large  marine  f aunal 
realms  have  been  divided  into  provinces 
by  emergence  of  continents,  by  diversion 
of  ocean  currents,  by  differentiation  of 
climates,  by  local  dilution  or  concentration 
of  ocean  waters  and  by  the  other  changes 
which  establish  physical  barriers.  Lands 
have  been  diversified  in  like  manner.  In 
each  such  province  evolution  re-began  by 
extinction  of  the  unadapted  and  survival 
of  the  fitter  forms.  Originating  in  a  com- 
mon ancestry,  the  faunas  of  two  neighbor- 
ing provinces  may  for  a  time  have  had 
much  in  common.  As  they  developed  dif- 
ferences, Jordan's  law  of  geographic  iso- 
lation came  into  play.  The  resulting 
gemiaate  species  may  have  been  closely 
contemporaneouB;  but  continued  contem- 
poraneity depends  upon  uniform  rates 
of  differentiation,  which  the  changing 
environments  do  not  favor.  Several  rela- 
tions, other  than  uniformity,  are  conceiv- 
able; isolate  a  fauna  under  static  condi- 
tions and  contrast  it  with  the  same  fauna 
under  changing  conditions.     Assume  the 


changes  to  be  favorable  or  unfavorable  to 
the  indigenous  fauna.  Contrast  isolation 
with  more  or  less  free  emigration  and  im- 
migration. Consider  the  many  factors 
of  environment  and  the  many  possibilities 
of  variation  in  sensitive,  highly  develoi)ed 
organisms. 

Must  we  not  conclude  that  diversity  of 
species  rather  than  likeness  will  be  the 
rule  at  such  a  time  among  contemporane- 
ous faunas  t 

But  it  is  upon  likenesses  that  we  rest  our 
faunal  correlations.  What  do  they  sig- 
nify? Simply  that  the  surviving  species 
of  a  fauna  have  remained  unchanged  dur- 
ing a  longer  or  a  shorter  period,  either  at 
home  or  during  migration,  or  that  varia- 
tions have  developed  similarly  in  two 
provinces  from  an  ancestral  stock  similarly 
conditioned. 

When  we  find  a  German  fauna  in  New 
York  or  a  Russian  fauna  in  western  North 
America,  the  occurrence  means  that  the 
particular  fauna  persisted  in  an  environ- 
ment which  offered  it  no  stimulus  to  varia- 
tion during  the  period  of  migration  from 
the  ancestral  home  to  the  new  domain. 
But  that  period  remains  indeterminate. 
It  was  the  shifting  of  the  habitat  that  made 
the  migration  possible  and  that  set  the  rate 
of  progress.  It  was  a  geographic  move- 
ment first  and  the  faunal  journey  was  a 
consequence. 

Or  in  case  of  similar  variations  from  an 
ancestral  stock,  can  we  assume  that  the 
stimuli  acted  in  different  provinces  at  the 
same  times  and  at  the  same  rates!  When 
they  did,  but  only  when  they  did,  were  the 
similar  variations  contemporaneous;  and 
the  cases  of  such  coincidence  may  reason- 
ably be  regarded  as  exceptional 

Hence  I  conclude  that : 

Correlation  by  identical  or  closely  re- 
lated  species,  faunvles  or  floras  is  subject 
to  a  coefficient  of  error,  which  is  a  function 
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of  ike  geographic  changes  of  the  particvlar 
period  and  of  the  geographic  conditions 
that  preceded. 

The  coefficient  may  be  placed  at  a  mini- 
mum, which  is  possibly  negligible,  at  times 
of  established  cosmopolitan  relatione;  btit 
it  rises  to  a  qttantity  which  we  can  not  neg- 
lect at  intervening  periods  of  physical 
change. 

The  emphasis  here  placed  on  the  geo- 
graphic factor  in  correlation  should  not 
obscure  the  initiative  part  played  by  the 
life  principle.  It  is  the  evolutionary  force ; 
its  energy  and  the  direction  of  its  action 
depend  upon  the  kind  of  organism.  But 
the  conditions  of  its  action,  its  rate  and  the 
result  depend  upon  environment  at  any 
instant  and  upon  environmental  change  in 
the  long  run. 

SUMMABY 

The  broad  general  principles  of  paleo- 
geography,  which  I  would  cite  as  most 
fundamental,  are  as  follows : 

1.  Ocean  basins  are  permanent  hollows 
of  the  earth's  surface  and  have  occupied 
their  present  sites  since  an  early  date  in 
the  development  of  geographic  features. 
This  principle  does  not  exclude  notable 
changes  in  the  positions  of  their  margins, 
which  on  the  whole  have  encroached  upon 
continental  areas. 

2.  Superficial  oceanic  circulation  within 
the  permanent  oceans  has  persisted  since 
an  early  stage  of  their  existence,  essentially 
in  the  great  drifts  which  it  now  follows 
under  the  trade  winds.  It  is  probable  that 
the  present  deep  circulation  of  oceanic 
waters,  poleward  at  the  surface  and 
eqnatorward  below  the  surface,  is  due  to 
exceptional  refrigeration  at  the  pole,  arid 
has  been  preceded  during  past  ages  by  a 
prevailing  reversed  movement  of  warm 
saline  waters  from  the  equator  in  the 
^pths  and  cool  less  saline  waters  from  the 
poles  on  the  surface. 


3.  Diastrophism  has  been  periodic. 
Viewed  according  to  the  periodicity  of 
diastrophism,  the  earth's  history  falls  into 
cycles,  and  each  cycle  into  two  periods,  one 
of  inactivity  and  another  of  activity.  The 
periods  of  inactivity  have  been  long,  and 
during  a  major  part  of  the  duration  of  any 
such  period  the  condition  of  inactivity  has 
been  common  to  the  entire  surface  of  the 
globe.  Inactivity  has  not  been  cotermin- 
ous, however,  in  different  regions. 

The  periods  of  diastrophic  activity  have 
been  relatively  short,  and  as  regards  the 
whole  surface  of  the  earth  in  general  not 
contemporaneous.  The  great  ocean  basics 
are  distinct  dynamic  provinces,  and  each 
has  experienced  periods  of  diastrophic  ac- 
tivity peculiar  to  its  individual  history. 
Orogenic  districts  are  sharply  limited  by 
local  mechanical  conditions.  The  epochs  of 
organic  deformation  are  relatively  brief. 
And  folding  and  unconformity,  therefore, 
are  frequently  not  contemporaneous  even 
in  one  and  the  same  dynamic  province. 

4.  The  processes  of  erosion,  sedimenta^ 
tion,  chemical  activity  and  organic  evolu- 
tion have  been  periodically  conditioned  ac- 
cording to  the  periodicity  of  diastrophism. 
The  corresponding  physical  phenomena 
(relief,  deposits  and  climate)  exhibit 
rhythmic  changes  which  repeat  similar 
conditions  in  like  associations.  Organic 
forms,  both,  faunas  and  floras,  evolving 
through  intrinsic  vital  energy  but  not  re- 
peating, have  been  rhythmically  condi- 
tioned by  changing  environments. 

5.  Erosion  has  been  constant  on  land 
surfaces  through  the  activity  of  some  of 
the  sub-processes,  decay,  denudation  or  ag- 
gradation,  which  have  never  failed  to  make 
a  record.  A  fossil  sub-aerial  surface  must 
always  show  the  record,  unless  it  has  been 
obliterated. 

6.  Marine  sedimentation  has  sometimes 
been  inconstant.    During  periods  of  dias- 
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trophic  activity,  when  lands  have  been 
high,  epicontinental  seas  small,  and  marine 
currents  largely  confined  within  deep 
ocean  basins,  sedimentation  has  been  domi- 
nant. But  during  periods  of  diastrophic 
inactivity,  when  lands  have  been  low,  epi- 
continental seas  extensive,  and  marine 
currents  active  on  shallows  and  straits, 
sedimentation  has  failed  in  consequence  of 
non-deposition  or  marine  scour  in  appro- 
priate situations. 

7.  The  criteria  of  correlation  are  both 
physical  and  organic.  The  physical  facts 
are  basal.  The  organic  forms,  though  en- 
dowed with  evolutionary  energy,  are  de- 
pendent and  sequential.  Any  ultimate 
classification  of  the  earth's  history  must  be 
founded  upon  all  the  phenomena,  inter- 
preted through  their  relations  in  the  chain 
of  cause  and  effect  from  diastrophism  to 
life.  Bailey  Willis 


A  NATIONAL  BUREAU  OF  SEISMOLOGY 

At  its  last  annual  meeting,  the  American 
Philosophical  Society  showed  its  interest  in 
the  scientific  investigation  of  earthquakes  by 
devoting  an  entire  session  to  their  considera- 
tion. At  the  close  of  the  session  the  following 
resolutions  were  unanimously  adopted: 

WmsBEAS,  Earthquakes  have  been  the  cause  of 
great  Iobb  of  Ufe  and  property  within  the  territory 
of  the  United  States  and  its  possessions,  as  well 
as  in  other  countries,  and 

WmsBBAS,  It  is  only  through  the  scientific  in- 
vestigation of  the  phenomena  that  there  is  hope 
of  discovering  the  laws  which  govern  them,  so  as 
to  predict  their  occurrence  and  to  reduce  the 
danger  to  life  and  property,  and 

Whereas,  Such  investigations  can  be  success- 
fully conducted  only  with  the  support  of  the  gen- 
eral government,  be  it,  therefore, 

Resolved,  That  this  society  urgo  upon  congress 
the  establishment  of  a  national  Bureau  of  Seis- 
mology, and  suggest  that  this  bureau  be  organized 
under  the  Smithsonian  Institution  with  the  active 
cooperation  of  the  other  scientific  departments  of 
the  government  and  that  this  bureau  be  charged 
with  the  following  duties: 


a.  The  collection  of  seismologioal  data. 

b.  The  establishment  of  observing  stations. 

0.  The  organization  of  an  expeditionary  corps  for 
the  investigation  of  special  earthquakes  and  vol- 
canic eruptions  in  any  part  of  the  world. 

d.  The  study  and  investigation  of  special  earth- 
quake regions  within  the  national  domain.     And 

Resolved,  That  copies  of  these  resolutions  be 
transmitted  to  the  President,  to  the  President  of 
the  Senate,  to  the  Speaker  of  the  House  of  Repre- 
sentatives and  to  the  Secretary  of  the  Smithsonian 
Institution. 

Through  the  active  interest  of  Dr.  W.  W. 
Keen,  the  president  of  the  society,  these  reso- 
lutions were  brought  favorably  to  the  atten- 
tion of  congress,  and  were  in  the  House  of 
Eepresentatives  referred  to  the  Conunittee  on 
Library,  of  which  Honorable  Samuel  W.  Mc- 
Call,  of  Massachusetts,  is  chairman.  The 
other  members  of  the  committee  are  E.  L. 
Hamilton,  of  Michigan;  Charles  H.  Burke,  of 
South  Dakota;  William  H.  Howard,  of 
Georgia,  and  Charles  E.  Thomas,  of  North 
Carolina. 

Mr.  McCall  has  already  shown  his  apprecia- 
tion of  the  importance  of  the  subject,  and  it 
is  hoped  that  readers  of  Soienoe  will  lose  no 
opportunity  to  urge  upon  their  senators  and 
representatives  in  congress  the  need  of  es- 
tablishing such  a  bureau  as  is  proposed,  and 
to  set  forth  the  backward  position  of  our 
government  in  this  important  matter  as  com- 
pared with  foreign  countries,  though  other- 
wise generously  disposed  towards  scientific 
investigation. 

There  is  already  some  danger  that  the  mat- 
ter may  be  disposed  of  through  a  small 
appropriation  to  some  existing  bureau,  where 
the  lack  of  special  interest  in  the  subject 
would  soon  result  in  the  investigations  being' 
crowded  out  to  make  way  for  others  which 
appeal  more  directly  to  the  administration  of 

the  bureau.  Wm.  H.  Hobbs 

Univebsity  of  Michigan 


SCIENTIFIC  NOTES  AND  NEWS 

The  national  testimonial  to  Commander 
Robert  Peary  at  the  Metropolitan  Opera 
House  on  February  8  was  most  enthusiastic, 
the  house  being  completely  filled.     Qovemor 
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Hughes  presided  and  a  telegram  was  read 
firom  President  Taf  t  which  expressed  the  hope 
that  congress  would  take  some  substantial 
notice  of  Commander  Peary's  great  achieye- 
ment  Governor  Hughes  presented  Com- 
mander Peary  with  a  purse  containing  $10,- 
000  which  he  immediately  contributed  toward 
fitting  out  an  Antarctic  expedition.  A  bill 
has  been  passed  by  the  senate  making  Com- 
mander Peary  a  rear-admiral  of  the  navy  and 
placing  him  on  the  retired  list. 

The  Langley  medal  of  the  Smithsonian  In- 
stitution, created  in  1908  in  commemoration 
of  Professor  Langley  and  his  work  in  aero- 
dromics,  was  presented  to  Messrs.  Orville  and 
Wilbur  Wright  on  February  10.  Dr.  Alex- 
ander Graham  Bell  and  Senator  Lodge  made 
addresses  and  Chief  Justice  Fuller  presented 
the  medals. 

The  French  Academy  of  Moral  and  Polit- 
ical Sciences  has  elected  Professor  William 
James,  of  Harvard  XJniversity,  a  foreign  mem- 
ber of  the  society,  in  the  room  of  the  late  M. 
de  Martens,  of  St.  Petersburg.  Professor 
James  has  been  a  corresponding  member  of 
the  academy  since  1898. 

The  University  of  Cambridge  has  conferred 
the  honorary  degree  of  ScD.  upon  Dr.  Mark 
Anrel  Stein,  explorer;  and  the  honorary  de- 
gree of  M.A«  upon  the  Eev.  John  Boscoe,  mis- 
fdonary  and  anthropologist. 

The  Academy  of  Natural  Sciences  of  Phil- 
adelphia has  appointed  Professor  Edwin 
Grant  Conklin  a  vice-president,  and  Professor 
Lndwig  von  Graff,  a  corresponding  member, 
as  delegates  to  represent  it  at  the  eighth  In- 
ternational Zoological  Congress. 

The  American  Institute  of  Electrical  Engi- 
neers has  appointed  Professor  A.  E.  Kennelly 
president  of  the  United  States  national  com- 
mittee of  the  International  Electrotechnical 
Commission. 

Mb.  Chas.  a.  Soott,  professor  of  forestry, 
Iowa  State  College,  has  been  elected  state 
forester  for  Kansas,  under  the  provisions  of  a 
law  enacted  by  the  legislature  of  1909.  Pre- 
viously he  was  for  several  years  in  the  Forest 
Service  of  the  United  States  Department  of 
Agriculture. 


Db.  Charles  B.  Davenport,  director  of  the 
Station  for  Experim^ital  Evolution  of  the 
Carnegie  Institution,  has  given  three  lectures 
on  '^  Heredity  in  its  Application  to  Animal 
and  Plant  Breeding  and  to  Man"  at  the 
Johns  Hopkins  University  as  follows: 

February  7—"  The  Material  Basis  of  Heredity." 
February   8 — "The    Method   of   Inheritance   of 
Characteristics." 
February  9 — ''  Heredity  in  Man." 

The  students  of  Professor  Spalding  have 
set  up  a  bronze  tablet  at  the  University  of 
Michigan,  bearing  the  following  inscription  i 

VOLNET  MOBOAN   SpALOINQ 

In  commemoration  of  twenty-eight  years 
of  faithful  service  as  teacher  of  botany  in 
this  university  (1876  to  1904)  and  as  a  token 
of  love  and  gratitude  this  tablet  is  erected  by 
100  of  his  former  students. 

Per  nature  opera  mentem  ad  humanitatem 
fingebat  atque  virtutem. 
Done  in  MCMIX. 

The  committee  having  the  memorial  in  charge 
consisted  of  Professor  L.  R.  Jones,  Professor 
F.  C.  Newcombe  and  Dr.  Erwin  F.  Smith. 

Db.  William  Bradley  Ribinq,  professor  of 
chemistry  in  the  University  of  California,, 
died  at  his  home  in  Berkeley  on  February  9 
at  the  age  of  seventy  years. 

The  German  Society  of  Scientific  Men  and 
Physicians  will  hold  its  eighty-second  annual 
congress  this  year  at  Konigsberg  from  Sep- 
tember 18  to  24. 

A  CONVENTION  of  American  Ceramic  Socie- 
ties was  held  in  Pittsburgh  on  February  7,  8 
and  9. 

Through  Dr.  S.  Weir  Mitohell  the  College 
of  Physicians  and  Surgeons  of  Philadelphia 
has  received  a  gift  of  $75,000  from  an  un- 
known donor.  The  gift  relieves  the  college 
from  debt. 

The  Tennessee  Geological  Survey  will  be 
established  as  a  bureau  of  the  state  govern- 
ment, independent  of  any  educational  institu- 
tion, with  offices  at  the  state  capitol  and  with 
a  director  who  will  give  his  entire  time  to  the 
work  of  the  survey.  Chancellor  Jas.  H.  Kirk- 
land,  of  Vanderbilt  University,  and  President 
Brown  Ayres,  of  the  University  of  Tennessee,. 
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are  a  committee  of  the  board  to  select  the 
state  geologist  and  arrange  other  matters 
requisite  for  the  inauguration  of  the  survey. 
The  annual  appropriation  is  $15,000. 

At  a  meeting  of  the  board  of  managers  of 
the  National  Geographic  Society  the  following 
resolutions  were  adopted: 

The  National  Geographic  Society  believes  that 
it  is  of  importance  to  science  that  tidal,  magnetic 
and  meteorological  observations  shall  be  obtained 
at  or  in  the  vicinity  of  Coats  Land  during  the 
same  period  that  the  British  expedition  under 
Captain  Robert  F.  Scott,  R.  N.,  is  making  similar 
observations  on  the  other  side  of  the  Antarctic 
area,  1,800  miles  distant,  and  at  the  same  time 
that  this  recently  discovered  land  shall  be  explored. 

That  the  society  is  ready  to  accept  Mr.  Peary's 
proposition  that  it  shall  undertake  jointly  with 
the  Peary  Arctic  Club  an  expedition  to  the  Ant- 
arctic regions  as  outlined  above,  provided  that  the 
board  of  managers,  after  consultation  with  the 
members  of  the  society,  finds  that  the  project  will 
receive  sufficient  financial  afisistance  to  warrant 
the  undertaking. 

AccoRDiNO  to  the  daily  papers,  a  delegation 
which  included  Dr.  Ira  Remsen,  president  of 
Johns  Hopkins  University;  Brigadier  General 
George  H.  Torney,  surgeon  general  of  the 
army;  Dr.  William  H.  Welch,  president  of  the 
American  Medical  Association,  and  several 
others,  have  called  on  President  Taft  and 
urged  the  necessity  for  the  cities  of  the  coun- 
try to  adopt  jnore  scientific  methods  of  sewage 
disposal.  They  asked  the  president  to  appoint 
a  temporary  commission  to  inquire  into  the 
matter.  Mr.  Taft  said  he  was  interested  in 
the  subject,  but  that  he  was  without  authority 
to  appoint  a  commission. 

During  the  summer  of  1910  the  University 
of  Michigan  Museum  will  be  connected  with 
three  expeditions.  As  the  depository  of  the 
state  collections  it  will  receive  the  specimens 
of  the  botanical  investigations  of  a  portion  of 
the  "peach  belt"  of  Michigan,  carried  on  by 
H.  C.  Kauffman  and  L.  H.  Pennington  for 
the  State  Geological  and  Natural  History 
Survey.  Under  a  gift  from  Mr.  Bryant 
Walker  and  an  appropriation  from  the  uni- 
versity the  curator,  Dr.  Alexander  G.  Ruth- 
▼en  and  Mr.  H.  B.  Baker  will  make  collec- 


tions in  southern  Vera  Cruz,  Mexico,  with 
the  principal  aim  of  enlarging  the  synoptic 
collection  of  molluscs  and  vertebrates.  A 
third  expedition  financed  by  W.  B.  Mershon, 
Saginaw,  Michigan,  and  to  be  known  as  the 
Mershon  expedition  will  be  sent  to  the  Char- 
ity Islands,  Saginaw  Bay,  Michigan,  to  con- 
tinue the  biological  survey  of  the  state  that 
has  been  going  forward  for  a  number  of 
years  on  appropriations  from  the  state,  uni- 
versity and  private  individuals. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

Mr.  Andrew  Carnegie  has  promised  to  give 
to  Cornell  University  the  $50,000  required  to 
enlarge  Morse  Hall,  housing  the  department 
of  chemistry. 

The  new  biology  building  of  the  University 
of  Wisconsin  is  to  be  placed  on  the  upper  cam- 
pus, at  the  south  end  of  the  court  of  honor, 
between  University  and  South  Halls,  facing 
the  Lincoln  statue.  Originally  plans  were 
drawn  to  suit  the  site  formerly  chosen  in  the 
ravine  between  University  and  Observatory 
Hills.  New  plans  appropriate  to  the  new  site 
will  be  prepared  at  once  by  the  architects. 

The  New  York  Evening  Post  states  that 
Mr.  S.  G.  Iverson,  state  auditor,  who  recently 
made  a  thorough  inspection  of  the  school  lands 
granted  to  Minnesota  by  congress  in  1851, 
many  years  before  the  state  government  was 
organized,  has  compiled  figures  which  show 
that  the  fund  now  amounts  to  more  than  $21,- 
500,000,  and  that  the  state  still  holds  approxi- 
mately 3,000,000  acres  of  unsold  land.  These 
remaining  lands  have  great  wealth,  fertile  soil, 
abundance  of  growing  timber,  and  the  value  of 
the  iron  ore  deposits  is  almost  beyond  com- 
prehension. "We  have  already  1,000  forty- 
acre  tracts  of  land  under  mineral  contracts  in 
the  iron-bearing  districts,"  Mr.  Iverson  re- 
ports, "  from  which  I  believe  we  shall  receive 
an  average  of  1,000,000  tons  per  forty,  or  a 
grand  total  of  1,000,000,000  tons,  which,  at  a 
royalty  of  twenty-five  cents  a  ton,  the  contract 
price,  will  produce  the  sum  of  $250,000,000. 
This  endowment  will  be  realized  within  fifty 
years,  or  before  the  state  is  a  hundred  years 
old.     Of  this  sum  I  estimate  that  the  school 
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fund  will  receive  $170,000,000,  the  university 
fund  $30,000,000,  and  the  remainder  will  go 
to  the  swamp-land  fund,  the  income  from  one 
half  of  which  goes  to  the  school  fund  and  the 
Temainder  to  assist  in  maintaining  our  state 
institutions.'' 

A  DEPARTMENT  of  experimental  breeding  has 
been  established  in  the  College  of  Agriculture 
of  the  University  of  Wisconsin  by  the  regents, 
who  have  appointed  Dr.  Leon  J.  Cole,  of  the 
Sheffield  Scientific  School  at  Yale,  an  associate 
professor  of  experimental  breeding.     Dr.  Cole 
will  take  up  his  new  work  with  the  oi)ening 
of  the  second  semester,  conducting  investiga- 
tions in  the  subject  of  experimental  breeding 
with  special  reference  to  the  laws  of  heredity 
and  improvement  of  animal  life.     He  will  also 
give  instruction  to  advanced  students.      Dr. 
Cole  graduated  from  the  Michigan  Agricul- 
tural College  and  the  University  of  Michigan 
in  1901.      He  continued  at  Michigan  as   a 
graduate  assistant  for  .two  years  before  enter- 
ing Harvard  University,  where  he  obtained  the 
degree  of  doctor  of  philosophy  in  1906,  and 
was  appointed  representative  of  the  United 
States  Bureau  of  Animal  Industry  in  breeding 
work  at  the  Bhode  Island  Agricultural  Col- 
lege, whence  he  removed  to  Yale  University 
inl908. 

The  Kansas  State  Agricultural  College  has 
established  a  new  department,  that  of  milling 
industry,  and  selected  to  head  this  department 
Hr.  Leslie  A.  Fitz,  now  in  the  office  of  grain 
standardization.  United  States  Department  of 
•^culture,  and  in  charge  of  cooperative  mill- 
uig  experiments  and  other  work  at  the  Fargo, 
N.  D.,  Station.  Mr.  Fitz  will  enter  upon  his 
^ew  field  March  1.  The  object  of  the  new 
department  is  to  take  cognizance  more  fully 
0^  the  great  importance  of  bringing  to  the 
market  a  more  perfect  gn^ain  and  to  investigate 
means  of  utilizing  this  to  the  greatest  advan- 
tage. It  will  concern  itself « with  all  questions 
touching  upon  the  wheat  crop,  flour  making 
and  bread  baking.  Mr.  Fitz  has  been  con- 
nected with  the  Department  of  Agriculture 
for  several  years  and  has  been  intimately  asso- 
ciated with  several  lines  of  wheat  investiga- 
tion.   He  was  also  engaged  in  the  same  work 


previously  at  the  Kansas  State  Agricultural 
College,  of  which  institution  he  is  a  graduate. 

E.  K.  SopER,  of  Cornell  University,  has  been 
appointed  instructor  in  economic  geology  in 
the  University  of  Minnesota. 

Mr.  W.  Aston,  M.A.,  demonstrator  in  phys- 
ics, Birmingham  University,  has  been  ap- 
pointed assistant  to  Sir  J.  J.  Thomson  in  the 
Cavendish  Laboratory,  Cambridge.  He  is 
succeeded  at  Birmingham  by  Mr.  E.  E.  Four- 
nier  d'Albe. 


DISCUSSION   AND   CORRESPONDENCE 
EARLIER  REFERENCES  TO  THE  RELATION  OF  FLIES 

TO   DISEASE 

In  the  last  number  of  Science  (January 
7)  there  is  an  interesting  note  by  Dr.  E.  W. 
Gudger  on  Edward  Bancroft's  reference,  in 
1769,  to  the  belief  that  flies  transmit  the  trop- 
ical disease  known  as  "  yaws."  It  is  not  gen- 
erally known  that  as  early  as  the  sixteenth 
century  there  was  definitely  promulgated  the 
theory  that  flies  play  a  role  in  the  transmis- 
sion of  the  plague. 

Dr.  Josiah  Nott,  1849,  lists  Athanasius 
Kircher  as  among  the  earlier  writers  who  be- 
lieved that  insects  served  as  transmitters  of 
disease.  Dr.  Kelly,  in  his  fascinating  volume 
"Walter  Heed  and  Yellow  Fever,"  goes 
further  and  quotes  from  Kircher's  "  Scru- 
tinium  Physico-medicum,"  published  at  Bome 
in  1658,  the  remarkable  statement: 

There  can  be  no  doubt  that  flies  feed  on  the 
internal  secretions  of  the  diseased  and  dying,  then 
flying  away,  they  deposit  their  excretions  on  the 
food  in  neighboring  dwellings,  and  persons  who 
eat  it  are  thus  infected.^ 

Unfortunately,  Dr.  Kelly's  translation  stops 
^'Apropos  of  the  present-day  belief  that  blood- 
sucking and  stinging  insects  may  occasionally  be 
direct  inoculators  of  disease  germs,  the  following 
statement  from  the  same  work  is  of  interest: 
"In  a  recent  plague  at  Naples,  while  a  certain 
nobleman  was  looking  out  a  window  a  hornet  flew 
in  and  lighted  on  his  nose  and  stinging  him  with 
the  sharp  point  of  its  proboscis,  caused  a  swelling. 
And  when  the  poison  had  gradually  spread  and 
crept  into  the  vital  organs,  within  a  space  of  two 
days  (without  doubt  from  the  contagious  humours 
which  the  insect  had  sucked  up  from  a  corpse), 
he  contracted  the  disease  and  died." 
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just  short  of  Kircher's  clause  in  which  he  at- 
tributes this  theory  to  Mercurialis. 

Mercurialis,  a  celebrated  Italian  physician, 
who  lived  from  1530  to  1607,  was  one  of  the 
encyclopffidic  writers  typical  of  the  period.  I 
have  searched  the  available  volumes  of  his 
works,  including  several  editions  of  his  ex- 
tended treatise  on  the  cause  and  nature  of  the 
plague."  So  far  I  have  failed  to  locate  the 
reference  in  question,  but  it  is  evident  that 
Kircher  was  indebted  to  Mercurialis  for  the 
suggestion. 

The  statement  of  Mercurialis  can  be  re- 
garded as  no  more  than  a  lucky  guess,  but  to 
Kircher  we  must  give  more  credit.  This  as- 
tute Jesuit,  bom  in  1601,  was  an  indefatigable 
worker,  and  his  writings  are  much  more  than 
mere  compilations.  There  is  no  doubt  that 
long  before  Leeuwenhoek's  discovery  Kircher 
had  seen  the  larger  species  of  bacteria,  which 
he  described  in  the  following  words: 

It  ia  known  to  all  that  decaying  bodies  abound 
in  worms,  but  not  until  after  the  wonderful  in- 
vention of  the  microscope  was  it  found  that  all 
putrid  substances  swarm  with  an  innumerable 
brood  of  worms  which  are  imperceptible  to  the 
naked  eye,  and  I  would  never  have  believed  it  if 
I  had  not  proved  it  by  frequent  experiments, 
during  many  years.* 

Among  the  substances  in  which  he  found 
these  "worms"  he  mentions  spoiling  meat, 
cheese,  milk,  vinegar  and  decaying  serpents. 
He  does  not  stop  with  the  mere  discovery,  but 
he  attributes  the  production  of  disease  to  the 
organisms,  and  formulates  a  theory  of  the 
animate  nature  of  contagion.  Interpreted  in 
this  light,  the  statement  of  Mercurialis  as- 
sumes a  new  dignity.  The  germ  theory  of 
disease,  which  became  dominant  so  soon  after 
this  period,  fell  into  disrepute,  to  be  revivified 
in  the  latter  part  of  the  nineteenth  century. 
Only  now  are  we  putting  to  the  test  the  theory 

• "  De  pestelentia  in  universum,  prsBsertim  vero 
de  Veneta  et  Patavina,"  Venice,  1577. 

■ "  Scrutinium  Physico-medicum,"  1658  ed.,  p. 
42.  This  is  one  of  many  references  which  might 
be  cited.  In  his  book  "  Ars  magna  lucis  et  umbrae," 
published  twelve  years  earlier,  there  is  to  be  found 
mention  of  these  "  worms,"  showing  that  Kircher's 
observations  really  had  extended  over  "many 
years." 


of  Kircher  relative  to  the  role  which  flies  play 
in  the  dissemination  of  disease. 

Wm.  a.  Kilet 

COBNELL   UXIVEBSITY 


80IENTIFI0  BOOKS 
A  Treatise  on  Zoology.     Part  IX.   (Oxford 

Zoological    Series).      Vertebrata    Craniata. 

First  Fascicle — Cyclostomes  and  Fishes.    By 

£.  S.  Goodrich.    London,  Adam  &  Charles 

Black.    1909.    Pp.  618,  515  figs. 

This  is  an  advanced  hand-book,  scholarly  in 
treatment  and  brimful  of  facts,  bringing  up 
to  date  the  knowledge  of  a  growing  subject. 
It  embodies  also  a  number  of  original  results 
which  for  the  most  part  are  based  upon  ana- 
tomical data:  its  facts  are  marshalled  con- 
vincingly: many  of  its  sections  are  admirably 
treated,  especially  those  on  the  theme  of  bone, 
paired-fins  and  urogenital  system.  It  consid- 
ers fishes  fossil  as  well  as  recent:  its  weakest 
side  is  its  treatment  of  the  results  of  embry- 
ology. The  illustrations  are  numerous,  usually 
well  selected,  scores  of  them  original  and  im- 
portant. From  the  book-making  standx>oint, 
the  work  is  the  equal  of  those  which  have  pre- 
ceded it  in  the  Oxford  series:  among  details 
one  may  be  mentioned  which  may  seem  trivial 
to  a  strong-wristed  reader — the  paper,  though 
apparently  heavy,  does  not  weigh  x>ound8  as 
in  the  case  of  several  hand-books  newly  pub- 
lished in  the  United  States. 

Goodrich's  book,  in  a  word,  is  a  very  val- 
uable contribution,  and  its  preparation  must 
have  proved  a  formidable  task.  Weak  spots 
it  has,  however,  and  reviewers  will  not  fail  to 
discover  them.  The  fact  is  one  should  hardly 
expect  that  a  single  writer  could  follow  the 
literature  of  so  broad  a  subject  without  an 
occasional  slip.  As  it  is  we  may  safely  say 
that  Goodrich  has  accomplished  a  conspicu- 
ously better  task  than  any  of  his  predecessors. 
We  may  pass  over  proof  errors,  which  are  not 
rare  but  of  the  usual  type,  and  as  we  thumb 
over  the  pages  point  out  such  defects  as  these : 
"Myxinoids  are  normally  hermaphrodite,^ 
the  author  not  knowing,  apparently,  that  the 
early  findings  in  this  matter  are  discredited. 
Lcemargus,  the  great  Greenland  shark,  does 
not  "  fertilize  the  eggs  externally  "  as  Turner 
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and  Liitken  believed.  Jungersen  has  shown 
conclusively  that  these  early  findings  were 
based  upon  immature  specimens.  I  know  of 
no  trustworthy  evidence  that  the  whale-shark 
"  realizes  the  length  of  some  seventy  feet  '* :  it 
probably  does  not  exceed  fifty  feet  or  there- 
abouts. There  is,  as  far  as  I  am  aware,  no 
^^  embiyological  evidence  that  the  hyomandib- 
ular  element  in  Holocephala  has  fused  with 
the  skull.*'  The  early  forms  like  Pterichihys 
are  not,  I  am  convinced,  separated  from 
Coccosteids  on  the  grounds  which  are  in- 
stanced, pp.  260-261,  though  this  is  a  mat- 
ter upon  which  opinions  of  specialists  may 
differ.  "  PalcBOspondylus  can  not  be  a  larva 
on  account  of  the  centra  present,"  but  it 
is  none  the  less  a  fact  that  larval  forms,  fish 
or  amphibian,  are  not  uncommon  in  which 
well-grown  centra  are  present.  Goodrich 
again  assumes  a  "pineal  eye"  in  petromy- 
zonts,  though  it  is  only  fair  to  admit  that  this 
oigan  may  not  sensu  stricto  be  an  eye  at  all, 
perhaps  it  is  a  temperature-appreciating  or- 
;an,  for  one  can  hardly  call  an  organ  an 
"eye"  in  which  a  dense  screen  of  pigment 
separates  the  image — ^if  there  be  an  image — 
from  the  sensory  cells.  On  page  125  we  read 
that  "  the  main  lateral  line  of  the  trunk  runs 
forward  on  to  the  head  " :  a  better  reading  per- 
haps would  have  been  that  the  main  lateral 
line  runs  backward  from  the  head,  in  view  of 
the  development  of  this  organ.  It  is  stated 
that  the  "  yolk-sac  of  the  Selachian  protrudes 
from  the  ventral  surface  of  the  embryo  often 
after  birth,"  a  condition  which,  I  believe,  does 
not  normally  occur.  At  least  I  have  observed 
that  in  six  species  (in  three  different  families) 
the  young  show  at  birth  nothing  more  con- 
spicuous than  a  scar  to  mark  the  disappear- 
ance of  the  sac. 

In  several  details  of  terminology  I  am  not 
sore  that  Goodrich  has  lessened  our  troubles. 
In  certain  cases  he  has  created  a  series  of 
popular  names  for  groups  whose  technical 
names  are  already  widely  accepted,  in  some 
cases  classic.  Thus  why  should  we  adopt 
"Petromyzontia"  and  "Myxinoidea"  for 
the  well-known  Mullerian  names  Hyper- 
oartia   and   Hyperotreta!      Nor   is   he   con- 


sistent in  his  effort  toward  popularization, 
when  he  devises  complicated  technical  names 
where  simpler  ones  seem  adequate.  Thus 
in  the  matter  of  the  fin  supports  of  fishes 
he  usually  discards  the  well-known  "  radials," 
"  basals "  and  "  actinotriches "  (or  plain 
"dermal  rays,"  to  distinguish  them  from 
obvious  skeletal  rays),  for  such  new  names 
as  "  dermoptrichia,"  "  somactidia,"  "lepido- 
trichia."  Indeed  it  is  not  quite  clear  that 
these  terms  are  as  specific  as  the  author  im- 
plies. We  query  whether  the  criterion  of 
their  homology  is  to  be  based  upon  the  details 
of  structure  instanced,  for  we  recall  that  the 
homology  of  the  bones  of  teleosts  can  not  be 
determined  on  such  finely-spun  histological 
distinctions.  Indeed,  Goodrich  himself  reverts 
to  the  homely  "  radials  "  and  "  basals  "  when 
he  is  not  on  his  guard  (p.  302).  He  occasion- 
ally uses  names  for  various  structures  which 
are  far  more  questionable  in  point  of  homology 
than  the  fin  supports  noted  above.  Thus  he 
refers  throughout  to  "clavicle,"  "coracoid" 
and  "scapula"  in  fishes,  although  specialists 
by  no  means  agree  as  to  their  homologies  in 
the  cheiropterygian  girdle. 

His  treatment  of  the  teleosts  will  not  escape 
criticism.  Certain  it  is  that  he  has  cut  sev- 
eral of  the  Gordian  knots  in  which  the  despair- 
ing phylogenist  has  been  entangled.  Thus, 
undaunted  by  convergence,  he  adopts  numer- 
ous (about  twenty)  group-names  ending  in 
"  formes  " — ^Notacanthif  ormes,  Perciformes, 
Beryciformes — and  from  this  point  of  view 
gives  us  a  very  useful  summary  of  the  groups, 
perhaps  the  best  of  its  kind.  This  mode  of 
treatment  has  clearly  the  merit  of  conve- 
nience— ^too  great  convenience,  perhaps,  for 
we  doubt  whether  it  expresses  adequately  our 
present  knowledge  of  teleostean  interrelation- 
ships. Bashford  Dean 

A  Hand-list  of  the  Genera  and  Species  of 
Birds,  (Nomenclator  Avium  tum  Fossilium 
tum  Viventium.)  By  R.  Bowdler  Sharpe, 
LL.D.,  Assistant  Keeper,  Department  of 
Zoology,  British  Museum.  Volume  V.  Lon- 
don, printed  by  order  of  the  trustees.  Sold 
by  Longmans  &  Co.,  39  Paternoster  Row, 


266 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  790 


E.  0.;  B.  Quaritch,  11  Grafton  Street,  New 
Bond  Street,  W.;  Dulau  &  Co.,  37  Soho 
Square,  W.,  and  at  the  British  Museum 
(Natural  History),  Cromwell  Eoad,  S.  W. 
1909.  All  rights  reserved.  8vo,  pp.  xx  + 
694. 

The  issue  of  Volume  V.  of  this  great  work, 
late  in  1909,  brings  to  a  conclusion  an  under- 
taking of  the  greatest  importance  to  system- 
atic ornithologists.  The  first  volume  ap- 
peared in  1899,  the  second  in  1900,  the  third 
in  1901  and  the  fourth  in  1903,  the  whole  com- 
prising about  1,700  pages.  The  work  is  simi- 
lar in  plan  to  the  late  C.  R.  Gray's  "  Hand- 
list of  Birds  "  (3  vols.,  Svo,  1869-71,  British 
Museum),  being  a  list  of  not  only  the  genera 
and  species,  but  of  the  higher  groups,  in  sys- 
tematic sequence.  The  classification  followed 
is  that  proposed  by  Dr.  Sharpe  in  1891.  No 
one  could  have  had  a  better  equipment  for  the 
preparation  of  such  a  work  than  its  lamented 
author,*  who  wrote  the  greater  part  of  the 
British  Museum  "Catalogue  of  Birds,"  and 
under  whose  supervision  the  whole  (27  vols., 
1874-98)  was  prepared  and  published,  and 
whose  knowledge  of  the  external  characters  of 
birds  and  the  literature  of  ornithology  was 
doubtless  unequaled  by  that  of  any  ornitholo- 
gist the  world  has  yet  seen.  His  "Hand- 
list "  is  thus  superior,  in  both  method  and  de- 
tail, to  any  of  its  predecessors  in  the  same 
field. 

Under  the  genera  references  are  given  to 
preceding  works  where  the  group  is  mono- 
graphically  treated,  and  under  the  species  to 
the  British  Museum  "Catalogue  of  Birds," 
where  full  descriptions  and  citations  of  the 
principal  references  are  given,  or,  in  the  case 
of  species  published  since  the  appearance  of 
the  "  Catalogue  of  Birds,"  to  the  original 
place  of  description;  there  are  also  often  ref- 
erences in  footnotes  to  authorities  who  have 
recently  expressed  opinions  regarding  the 
status  or  proper  nomenclature  of  certain  forms 
different  from  those  adopted  in  the  text.  In 
order  to  secure  the  greatest  degree  of  com- 

^  Dr.  Sharpe  died  on  Christmas  Day,  1909,  after 
a  short  illness,  from  pneumonia,  at  the  age  of 
sixty-two  years. 


pleteness  and  accuracy  attainable,  Dr.  Sharpe 
sought  the  cooperation  of  leading  authorities 
throughout  the  world,  to  whom  he  sent  proof 
sheets  of  the  work  for  revision.  These  cor- 
respondents numbered  nearly  thirty,  of  whom 
more  than  a  fourth  are  residents  of  the 
United  States.  The  work  thus  carries  a  de- 
gree of  authoritativeness  that  could  have  been 
obtained  in  no  other  way,  in  respect  at  least 
to  its  minor  details. 

In  judging  a  work  of  this  character,  it  is 
important  to  know  the  view  point  of  the  au- 
thor, especially  with  reference  to  the  nomen- 
clatorial  standpoint  and  the  species  question. 
Unfortunately  Dr.  Sharpe  was  one  of  the  few 
ornithologists  of  the  older  school  who  were  un- 
able to  accept  the  modem  idea  of  subspecies, 
and  hence  all  the  forms  he  has  seen  fit  to 
recognize  are  catalogued  as  full  species,  the 
binomial  form  of  names  being  strictly  adhered 
to  throughout  the  work.     Hence  many  forms 
originally  proposed  as  subsi>ecies,  and  so  rec- 
ognized  by  later   authorities,   together    with 
many  discarded  even  by  their  proposers,  are 
here  catalogued  as  full  species  and  stand  on 
an  even   footing  with  forms   of  far   higher 
taxonomic  value.     Their  real  status  and  re- 
lationships, or  even  the  real  worthlessness  of 
many,  are  thus  concealed  from  all  but  experts 
on  the  particular  groups  to  which  such  forms 
respectively  belong.     While  Dr.  Sharpe  thus 
catalogues  "18,939  species,"  this  number,  it 
should  be  remembered,  includes  all  currently 
recognized  "forms"  of  birds,  but  many   of 
them  are  not  "species"  in  the  commonly  ac- 
cepted sense,  which  probably  do  not  exceed 
13,000. 

The  nomenclature  adopted  is  also,  unfor- 
tunately, not  in  accord  with  the  requirements 
of  now  commonly  accepted  rules.  At  the  time 
when  the  early  volumes  of  the  British  Mu- 
seum Catalogue  of  Birds  was  prepared,  the 
British  Association  Rules  of  Nomenclature, 
promulgated  in  1842,  were  the  only  rules  then 
in  vogue,  so  far  as  rules  of  nomenclature 
were  then  respected.  These  rules  provided  that 
zoologicaL  nomenclature  should  date  from  1766, 
or  from  LinnsBus's  twelfth  edition  of  his  "  Sys- 
tema  Natur»."    Later  the  tenth,  or  1758,  edi- 
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tion  of  this  work  gradually  became  the  gener- 
ally recognized  starting-point,  and  of  late  years 
has  become  officially  so  recognized  in  all  mod- 
em codes  of  nomenclature.  In  the  meantime 
the  British  Museum  Catalogue  had  reached 
completion  on  the  old  basis,  and  a  strongly 
gromided  spirit  of  conservatism  compelled 
adherence  to  the  practises  of  earlier  days. 
Hence  we  have  in  the  "  Hand-list "  a  work 
that,  while  of  the  highest  utility  as  a  cata- 
logue of  the  genera  and  "  species  "  of  birds,  is 
out  of  touch  at  many  points  with  modem 
ways;  but,  with  this  fact  in  mind,  the  special- 
ist can  easily  avoid  the  pitfalls.  It  should  . 
hence  be  remembered  (1)  that  names,  generic 
or  specific,  founded  before  1766  (except  Bris- 
sonian  names)  are  here  ignored;  and  (2)  that 
emended  forms  of  names  are  employed  where 
a  name  as  originally  propounded  is  believed 
to  have  been  incorrectly  constructed. 

It  is  with  the  greatest  regret  that,  in  re- 
viewing the  "Hand-list"  from  the  present 
generally  accepted  standiwint  of  nomencla- 
ture, these  criticisms  seem  necessary.  No  one 
can  have  a  greater  admiration  for  Dr. 
Sharpe's  work  in  systematic  ornithology  than 
the  present  reviewer,  who  regards  him  as 
without  a  x>eer  in  his  special  field  of  activity, 
and  his  "Hand-list"  as  a  fitting  close  to  a 
long  series  of  monumental  works  in  ornithol- 
ogy. 

J.  A.  Allen 

Anfangsgrunde  der  MaxwelUchen  Theorie 
verhnupft  mii  der  EleJctronentheorie.  By 
Fbakz  Eichabz.  8vo,  pp.  ix  +  246.  Leip- 
zig, Teubner.    1909. 

This  book,  developed  from  a  course  of  lec- 
tures to  teachers,  assumes  on  the  part  of  the 
reader  a  knowledge  of  elementary  experi- 
mental and  theoretical  electricity,  as  well  as 
some  acquaintance  with  analytical  mechan- 
ics, potential  theory  and  differential  equa- 
tions. It  is  not  intended  as  in  any  way  a 
complete  exposition  of  electrical  theory,  but 
aims,  and  with  success,  to  treat  clearly  and 
with  precision  a  number  of  fundamental  sub- 
jects, ranging  from  simple  problems  in  elec- 
trostatics  to   the  electromagnetic   theory   of 


light  in  media  at  rest.  The  treatment,  while 
exact  and  of  necessity  involving  many  equa- 
tions, is  physical  rather  than  mathematical. 
In  the  opinion  of  the  reviewer  it  would  be 
improved  by  making  less  use  of  potentials. 
Considerable  use  is  made  of  dynamical  and 
thermal  analogies,  and  the  electron  theory  is 
in  evidence  throughout,  contributing  much  to 
the  interest  of  the  work.  But  few  statements 
in  the  text  are  in  need  of  correction.  Ac- 
cording to  one  of  these  true  magnetism  (div 
/jlH)  corresponds  to  the  magnetic  pole  strength 
of  experimental  physics,  although  a  virtual 
modification  of  this  statement  occurs  a  little 
later.  Also  the  electromotive  force  of  a  gen- 
erator supplying  power  is  referred  to  as  the 
potential  difference  between  its  terminals  on 
open  circuit — an  old  error  of  remarkable 
vitality.  The  reviewer  often  wonders  what 
one  who  defines  the  electromotive  force  of  a 
generator  in  this  way  thinks  about  a  series 
dynamo,  for  example,  whose  electromotive 
force  for  normal  current  may  be  thousands  of 
volts,  while  its  terminal  potential  difference  on 
open  circuit  is  practically  nothing.  Accord- 
ing to  another  statement  of  the  author,  no 
direct  experimental  proof  had  been  given, 
when  the  book  was  written,  of  the  development 
of  an  electric  intensity  in  an  insulator  by  a 
changing  magnetic  field — ^the  converse  of  the 
Rowland  effect.  It  will  be  remembered,  how- 
ever, that  such  a  proof  was  given  some  years 
ago  by  the  experiments  of  Cr6mieu,  as  cor- 
rectly interpreted  by  Larmor  and  H,  A.  Wil- 
son. With  only  a  few  oversights  in  need  of 
attention,  the  work  as  a  whole  is  very  free 
from  errors.    The  printing  is  excellent. 

S.  J.  Babnett 


BOIENTIFIO   JOURNALS   AND    ARTICLES 

The  opening  (January)  number  of  Volume 
11  of  the  Transactions  of  the  American  Math- 
ematical Society  contains  the  following 
papers: 

H.  F.  Blichfeldt :  "  Theorems  on  simple  groups." 
Virgil  Snyder:   "Infinite  discontinuous  groups 

of  birational  transformations  which  leave  certain 

surfaces  invariant." 
E.  B.  Lytle:   "Proper  multiple  integrals  over 

iterable  fields." 
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C.  F.  Craig:  "  On  a  class  of  hyperfuchsian  func- 
tions." 

W.  D.  Macmillan:  "Periodic  orbits  about  an 
oblate  spheroid." 

The  December  number  (Volume  16,  num- 
ber 3)  of  the  Bulletin  of  the  American  Mathe- 
tnatical  Society  contains:  Report  of  the 
Princeton  Colloquium  of  the  society,  by  Virgil 
Snyder;  Report  of  the  September  meeting  of 
the  San  Francisco  Section,  by  C.  A.  Noble; 
Report  of  the  Winnipeg  meeting  of  the  Brit- 
ish Association,  by  J.  C.  Fields ;  Report  of  the 
Salzburg  meeting  of  the  Deutsche  Mathe- 
matiker-Vereinigung,  by  E.  Dintzl;  "Ger- 
gonne's  pile  problem,"  by  H.  Onnen;  "The 
integral  equation  of  the  second  kind,  of  Vol- 
terra,  with  singular  kernel,"  by  G.  C.  Evans; 
^'Descriptive  geometry"  (review  of  recent 
works  by  Miiller,  Loria-Schiitte  and  Wilson), 
by  Virgil  Snyder;  Review  of  Jackson  and 
Milne's  First  Statics  and  Martin's  Text-book 
of  Mechanics,  by  F.  L.  Griflin ;  "  Shorter 
notices  " :  Beltrami's  works,  by  Eduard  Study, 
Laplanche's  Etudes  sur  les  angles  imagin- 
aires  and  Thomae's  Bestimmte  Integrale  und 
die  Fourierschen  Reihen,  by  J.  B.  Shaw; 
"Notes"  and  "New  Publications." 

The  January  number  of  the  Bulletin  con- 
tains: Report  of  the  October  meeting  of  the 
society,  by  F.  N.  Cole ;  "  Note  on  the  groups 
generated  by  two  operators  whose  squares  are 
invariant,"  by  G.  A.  Miller ;  "  The  solution 
of  the  equation  in  two  real  variables  at  a 
point  where  both  partial  derivatives  vanish," 
by  L.  S.  Dederick;  "Tables  of  Galois  fields  of 
order  less  than  1,000,"  by  W.  H.  Bussey; 
^'Bocher's  Integral  Equations,"  by  G.  A. 
Bliss ;  "  Shorter  notices " :  Pasch's  Grund- 
lagen  der  Analysis,  by  F.  W.  Owens;  Ben- 
necke's  Zweidimensionale  Logarithmentafel, 
by  E.  J.  Townsend;  Young  and  Jackson's 
Elementary  Algebra,  by  E.  B.  Lytle;  "  Notes," 
*'  New  Publications." 

The  February  number  contains:  Report  of 
the  meeting  of  the  Southwestern  Section,  by 
O.  D.  Kellogg;  "Note  on  a  new  number 
theory  function,"  by  R.  D.  Carmichael; 
"Baire's  Lecons  d'Analyse,"  by  E.  R.  Hed- 
rick;  "Infinite  series"   (review  of  Nielsen's 


Unendliche  Reihen),  by  J.  B.  Shaw;  "The 
collineations  of  space"  (review  of  Sturm's 
Geometrische  Verwandtschaften,  Volume 
in.),  by  Virgil  Snyder;  "A  synoptic  course 
for  teachers"  (review  of  Elein's  Elemen* 
tarmathematik,  Volumes  I.  and  11.),  by  J.  W. 
Young;  "Correction";  "Notes";  "New Pub- 
lications." 


THE  FORTY-FIRST  GENERAL  MEETING  OP 
THE  AMERICAN  CHEMICAL  SOCIETY 

The  forty-first  general  meeting  of  the  Ameri- 
can Chemical  Society  was  held  in  Boston  in  con- 
nection with  the  annual  winter  meeting  of  the 
American  Association  for  the  Advancement  of 
Science,  December  28-31,  1909.  Nearly  600  chem- 
ists were  present,  making  this  the  largest  meet- 
ing ever  held  by  the  society. 

On  Tuesday,  December  28,  excursions  were 
made  to  the  breweries  of  Massachusetts  Brewer- 
ies Company  and  to  the  factories  of  Walter 
Baker  &.  Co.,  chocolate  and  cocoa  preparations,  the 
New  England  Gas  &  Coke  Co.  and  the  Forbes 
Lithograph  Manufacturing  Co.  In  the  evening 
the  members  enjoyed  a  complimentary  smoker 
given  by  the  members  of  the  local  section  at  the 
Hotel  Brunswick. 

On  Wednesday  the  members  of  the  society  went 
to  Cambridge,  where  a  general  meeting  was  held 
in  the  New  Lecture  Hall  of  Harvard  University. 
They  were  the  guests  of  the  university  at  lunch 
at  the  Harvard  Union.  The  following  papers 
were  read: 
Report    for    the    International    Committee     on 

Atomic  Weights:  F.  W.  Clabee. 
Methods  Employed  in  Precise  Chemical  Investi^ 

gations:  T.  W.  Richabds. 
On  the  Constitution  of  Curcumine — the  Coloring 

Matter  of  Tumeric:  C.  Lorino  Jackson   and 

Latham  Clarke. 
The  Application   of  Physical   Chemistry   to    the 

Study  of  Oleoresins:  Charles  H.  Hebtt. 
The  Function  of  Chemistry  in  College  Education: 

Lyman  C.  Newell. 
The    Cause    of    Color    in    Organic    Compounds: 

KiCHARD  S.  CUBTISS. 

The  United  States  Pharm^jLcopoBta  and  the  Atneri- 
can  Chemical  Society:  Joseph  P.  Reminotok. 

J.  A,  R.  Newlands:  Chas.  E.  Munbob. 

The  Past  and  Future  of  the  Study  of  Solutione: 
Louis  E^ahlenbebg. 

The  Chemist's  Place  in  Industry:  A.  D.  Ltttlx. 
In  the  evening  the  president  of  the  society.  Dr. 
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W.  R.  Whitney,  gave  an  address  on  "  Some  Chem- 
ktry  of  Artificial  Light." 

Thursday  and  Friday  the  different  divisions  and 
sections  met  in  the  Lowell  Building  of  the  Massa- 
chusetts Institute  of  Technology.  Two  special 
features  were  a  symposium  on  the  Chemistry  of 
Faint  in  the  Diyision  of  Lidustrial  Chemists  and 
Chemical  Engineers  and  a  meeting  of  a  special 
section  to  consider  the  Chemistry  of  India  Rubber. 
Hie  regular  subscription  banquet  was  held  Thurs- 
day evening  at  the  Hotel  Somerset. 

On  Friday  excursions  were  made  to  Lawrence, 
Mass.,  where  the  Wood  Worsted  Mills,  the  Water 
Supply  and  Sewage  Experiment  Station  of  the 
State  Board  of  Health,  and  the  New  Water  Fil- 
tration Plant  were  examined  and  the  Fore  Hiver 
Ship  Building  Co.  and  the  Distillery  of  Felton  & 
Son,  Inc. 

DIVISION  OF   INDUSTBIAL  CHEMISTS   AND  CHEMICAL 

ENGINEERS 

A.  D.  Little,  Chairman 
B.  T.  B.  Hyde,  Secretary 

Losses  in  the  Storage  of  Coal:  Hobage  C.  Pobter 

and  F.  K.  Ovnz. 

The  organic  matter  of  coal  readily  takes  up 
oxygen  from  the  air  at  ordinary  temperatures 
and  the  coal  thus  deteriorates  during  storage  in 
the  air.  The  amount  of  this  deterioration  as  de- 
termined by  a  laboratory  study  was  foimd  to  be 
small  (1.0  per  cent,  or  less)  when  the  coal  was 
confined  in  bottles  and  a  current  of  air  passed 
through.  It  proved  to  be  somewhat  larger  (over 
2.0  per  cent.)  in  the  case  of  Illinois  coal  exposed 
to  the  outdoor  weather.  Deterioration  was  shown 
to  be  practically  nothing  during  under- water  stor- 
age for  one  year  in  the  laboratory. 

Immediately  after  mining  coal  absorbs  oxygen 
rapidly.  In  one  case  10  kilos  exhausted  the  oxy- 
gen from  10  liters  of  air  in  four  days.  Only  a 
very  slight  amount  of  COs  was  formed  during  this 
oxidation.  Methane,  however,  is  exuded  from 
freshly  mined  coal  in  considerable  quantities  and 
continues  to  be  produced  in  some  cases  during 
long  periods.  The  quantities  of  methane  evolved 
are  not  sufficient  to  lower  appreciably  the  heat 
value  of  the  coal,  but  are  of  importance  in  pro- 
ducing explosive  mine  gas.  The  relative  amount 
evolved  by  each  coal  conforms  to  the  known 
gaseous  character  of  the  mine  from  which  the  coal 
was  taken. 

Outdoor  teats  are  now  being  carried  on  by  the 
U.  S.  Geological  Survey  in  cooperation  with  the 
V.  8.  Navy  and  at  the  Isthmus  of  Panama  to 


determine  loss  of  heat  value  in  coal  stored  in  the 
open  air  as  compared  to  that  in  under-water  stor- 
age. Outdoor  tests  on  Wyoming  sub-bituminous 
coal  showed  a  loss  of  five  per  cent,  of  the  heat 
value  in  eight  months  open-air  storage. 

The  True  Melting  Point  of  Trinitrotoluene:  A.  M. 

Comet. 

The  accepted  melting  point  of  a-2-4-6  trinitroto- 
luene is  82**,  but  previous  determinations  vary 
from  that  figure  down  to  78.8**. 

Careful  melting  point  determinations  were  made 
on  samples  of  C.P.  trinitrotoluol  obtained  from 
various  sources,  and  preparations  of  this  substance 
were  made  in  the  laboratory  from  purified  C.P. 
toluol,  with  the  result  that  80.5  to  80.6**  was  ob- 
tained as  the  corrected  melting  point  in  every 
case. 

Bacterial  Activity  as  a  Corrosive  Influence  in  the 

Soil:  RiCHABD  H.  Gaines. 

Casting  about  for  a  theory  to  account  for  cor- 
rosion of  iron  and  steel  structures  which  are  em- 
bedded in  the  soil,  scientists  are  now  giving  con- 
sideration to  the  rCle  played  by  bacteria.  Recent 
work  has  shown  that  decompositions  hitherto  un- 
suspected and  chemical  changes  in  the  soil  are 
especially  destructive  to  the  iron.  It  has  been 
found  that  acid  contributions  of  the  soil  which 
have  formed  in  abundance  as  a  result  of  bacterial 
activity  contribute  to  a  large  degree  to  the  cor- 
rosive influences  present.  This  corrosion  is  now 
known  as  shell  rust  and  is  often  seen  on  steel  or 
iron  conveying  pipes  running  through  marshes  or 
under  water.  Microscopic  inspection  of  this  rust 
shows  that  bacterial  organisms  have  done  the 
work.  The  following  remedy  for  the  evil  was 
proposed :  ( 1 )  Free  drainage  carrying  off  the  acid 
solutions,  (2)  in  localities  where  drainage  is  im- 
possible slack  lime  should  be  packed  about  the 
metal,  to  neutralize  acids  formed  as  a  result  of 
bacterial  activity. 

Paint  Films  as  Accelerators  to  Corrosion  of  Iron: 

W.  H.  Walker. 

Although  the  tendency  to  corrosion  in  iron  or 
steel  varies  greatly  with  the  condition  of  its  man- 
ufacture, and  although  some  samples  are  inferior 
to  others,  the  fact  remains  that  all  iron  and  all 
steel  will  rust,  hence  the  necessity  of  the  study 
of  the  available  methods  of  protecting  such  struc- 
tures and  the  most  general  way  is  by  paint.  Any 
substance  which  will  absorb,  or  combine  with 
hydrogen,  will  on  this  account  accelerate  corrosion 
if  such  substance  be  in  contact  with  iron.  Lin- 
seed oil  in  its  natural  condition  does  this,  and 


270 


SCIENCE 


[N.  S.  Vol.  XXXI-  No.  790 


that  is  why  when  such  oil  film  is  completely 
oxidized  it  ceases  to  accelerate  corrosion.  The 
influence  of  various  pigments  when  they  form 
parts  of  a  linseed  paint  were  discussed,  and  a 
method  for  quantitatively  measuring  this  influence 
was  described.  It  is  believed  that  a  development 
of  this  method  may  show  much  concerning  the 
properties  of  ordinary  protecting  paint. 

A    Convenient    Method   of   Refrigeration:   J.    0. 

Handy. 

Liquid  air  is  most  convenient  for  temperatures 
below  — 80*  C.  It  costs  $4  per  liter  and  there 
are  losses  and  possible  breakages  of  containers 
which  make  its  use  in  most  cases  expensive. 

Carbon  dioxide  is  satisfactory  down  to  —  78*  G. 
It  is  inefficient  if  used  as  a  gas  and  not  very  sat- 
isfactory when  used  as  the  solid  COt  snow. 

The  COs  snow  dissolves  freely  in  acetone  alcohol, 
ether,  gasoline  and  several  other  solvents  of  low 
freezing  point.  These  solutions  absorb  heat 
rapidly  from  objects  placed  in  them.  They  are 
perfectly  mobile  and  easily  handled. 

Liquid  carbon  dioxide  costs  about  10  cents  per 
pound.  Three  and  one  third  pounds  of  liquid 
yield  one  pound  of  solid  in  two  minutes  if  blown 
from  the  original  container  through  canvas  bags. 

A  mixture  of  60  grams  of  COs  snow  and  150 
grams  of  acetone  had  a  temperature  of  —  63*  0. 
and  caused  one  pound  of  mercury  (freezing  point 
—  39*  C.)  to  congeal  in  two  and  one  half  minutes. 

This  method  of  refrigeration  is  useful  for  freez- 
ing tests  of  oils,  for  condensation  of  volatile  sub- 
stances, for  precipitation  of  substances  like  paraf- 
fine  from  oil  distillates  and  for  general  research 
work. 

The  Present  Conditions  of  the  Birch  Oil  Industry 
in  the  United  States:  Edwabd  Habt. 
The  industry  is  one  of  those  classed  by  the  cen- 
sus takers  as  neighborhood  industries  and  is  car- 
ried on  for  the  most  part  in  the  Appalachian 
plateau.  The  birch  wood  {Betula  lenta)  is  cut 
into  short  pieces  and  distilled  with  water  in  primi- 
tive stills.  About  50,000  potmds  are  produced  an- 
nually. Oil  of  wintergreen  (Oaultheria  procum- 
hens)  is  produced  in  the  same  way  to  the  extent 
of  6,000  pounds.  Illustrations  of  the  stills  and 
samples  of  the  oil  were  shown. 

Variations    in    Car-painting    Practise:    Cabl    F. 

Woods. 

The  four  fundamental  operations  in  car  paint- 
ing are  filling  the  pores  of  the  wood,  smoothing 
down  the  natural  inequalities  of  the  surface, 
putting  on  the  color  in  a  smooth  homogeneous 


film  and  finally  covering  the  surface  with  a  film 
of  varnish.  The  three  methods  are  the  "  lead  and 
oil,"  the  "  surf  acer  "  and  the  "  color  and  varnish  " 
processes.  The  advantages  and  disadvantages  of 
the  different  methods  are  discussed.  It  is  prob- 
able that  no  one  of  the  methods  embody  the  maxi- 
mum efficiency  but  it  has  been  shown  that  a  saving 
of  $20  to  $30  can  be  made  on  the  painting  of 
each  car  and  an  increase  in  life  obtained  of  from 
five  to  ten  years  by  the  adoption  of  scientific 
methods  of  finishing. 

Some  Variations  in  the  Official  Determination  of 

Volatile  Matter  in  Coal:  A.  G.  Fieldeb  and  J. 

D.  Davis. 

Experimental  data  obtained  in  two  different 
laboratories  bearing  on  the  variations  in  the 
volatile  combustible  matter,  as  determined  in  the 
official  method  of  the  American  Ghemical  Society, 
are  given  in  this  paper,  from  which  the  following 
conclusions  are  drawn: 

Laboratories  using  natural  gas  are  apt  to  get 
results  on  volatile  combustible  matter  that  are 
considerably  lower  than  those  obtained  in  laborar 
tories  using  coal  gas  unless  the  following  pre- 
cautions are  observed:  (1)  Gas  must  be  supplied 
to  the  burner  at  a  pressure  of  not  less  than  ten 
inches  of  water;  (2)  natural  gas  burners  admit- 
ting an  ample  supply  of  air  should  be  used;  (3) 
air  should  be  adjusted  so  that  a  fiame  with,  a 
short  well-defined  inner  cone  is  produced;  (4) 'the 
crucibles  should  be  supported  on  platinum  tri- 
angles and  kept  in  a  well-polished  condition;  (6) 
semibituminous  coals  should  be  placed  in  an  in- 
clined position  across  the  comer  of  the  bottom  of 
the  platinum  crucible,  to  prevent  the  swelling  up 
of  the  coke  in  the  early  stages  of  the  heat  treat- 
ment. 

Results  by  destructive  distillation  in  a  small 
iron  retort  are  practically  the  same  as  the  official 
volatile  matter  in  the  coal. 

Two  laboratories  may  expect  to  vary  as  much  as 
2  per  cent.,  both  using  the  official  method. 

The  following  papers  are  reported  by  title : 

Practical  Corrosion  Tests  of  Iron:  W.  D.  Rich- 

ABDSON. 

Methods  for  Testing  Commercial  Anhydrous  Liquid 

Ammonia  and  Results:  W.  D.  Righabdsox. 
The  Temperature  Reaction  of  Oil  Mixtures  with 

Sulphuric  Acid:   W.   H.   Botnton  and  H,    C. 

Sherman. 
A  Comparison  of  the  Accuracy  of  Different  Ponn^ 

uUb  for  Calculating  Fuel  Values:  H.  G.  Si 

MAN  and  D.  A.  Babtlett. 
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Actitm  of  Liquid  Anhydrous  Ammonia  on  Rubber 
Gaskets:  Chablbs  H.  EHBsinnxxD. 

A  Bimple  Visoosimeter :  Chas.  S.  Pai^meb. 

Lubrication,  Lubricants — Oils,  Greases  and  Solids: 
C.  F.  Mabebt. 

f ^  Oxidation  of  Iron  and  Steel  and  how  to  Pre- 
vent it:  J.  S.  Stattdt. 

The  Effect  of  Non-MetalUc  Impurities  on  the 
Properties  of  Steel:  Henby  Fay. 

Hew  Methods  of  Asphalt  Examination:  Albert 

SOMMEXL 

A  New  Precision  Centrifuge:  H.  E.  Howe. 
Ouayule  Grinding  Experiments:  Ghas.  P.  Fox. 
Incompatibilities  in  Chemical  Manufacture:  J.  T. 


An  Adiabatie  Calorimeter  for  Use  with  the  Cal- 
orimeter Bomb:  Fbancis  G.  Benedict  and 
Habold  L.  Hiogins. 

The  Weathering  of  Coal:  S.  W.  Pabb. 

A  New  Oas  Calorimeter:  S.  W.  Pabb. 

Manufacture  of  Oxide  of  Zinc:  Geo.  G.  Stone. 

Sdentifio  Preparation  and  Application  of  Paint: 
G.  W.  Thomson. 

The  Determination  of  Oil  in  Flaxseed  Products  by 
the  Specific  Ora^pity  Method:  Ghas.  A.  Hebty 
and  E.  J.  Newelu 

DIVISION  of  fhabmacexttical  chemistby 

A.  B.  Stevens,  Chairman 

B.  L.  Murray,  Secretary 

Gamboge:  F.  O.  Tayix)B. 

Different  adulterations  of  pipe  and  powdered 
gamboge  are  referred  to  and  analytical  results  for 
starch  tests,  ash,  alcohol  solubility  and  acid 
value  on  fifteen  samples  are  given.  The  value  of 
the  different  tests  and  their  indications,  directly 
and  by  comparison,  are  discussed.  The  alcohol 
solubility  is  stated  to  be  an  unusually  good  means 
of  detecting  adulteration  and  the  inclusion  of  a 
starch  test  in  the  U.  S.  Pharmacopoeia  specifica- 
tions is  recommended. 

The  Melting  Point  of  Aconitine:  F.  0.  Taylob. 

Attention  is  called  to  the  double  melting  point 
given  by  the  U.  S.  Pharmacopoeia  and  to  the 
variation  in  this  constant  as  recorded  by  differ- 
ent authorities.  Results  of  35  determinations 
confirm  Dunstan's  results  of  188.5°  and  show  that 
the  melting  point  may  be  seriously  affected  by  the 
manipulation  employed.  It  appears  that  a  state- 
ment of  the  melting  point  without  reference  to 
apparatus  or  method  used  is  misleading  and  the 
need  of  some  definitely  stated  process  in  the  U. 
8.  Pharmacopoeia  is  emphasized. 


Pharmacopceial  Tests  for  Ammonium  Benzoate: 
Athebton  Seidell  and  Geoboe  A.  Menge. 
The  only  pharmacopoeial  tests  for  ammonium 
benzoate  which  might  be  expected  to  indicate  the 
purity  of  the  salt  are  the  melting  or  decomposition 
point,  and  the  litmus  paper  test  for  free  acid. 
Both  of  these  tests  are  shown  to  be  unsatisfac- 
tory. In  the  case  of  the  first,  the  decomposition 
point  curve  is  almost  horizontal  for  samples  vary- 
ing between  pure  ammonium  benzoate  and  con- 
taining 50  per  cent,  of  benzoic  acid.  The  litmus 
paper  test  will  not  show  the  presence  of  8  per 
cent,  free  benzoic  acid.  The  quantitative  analysis 
of  the  salt  by  distillation  of  its  ammonia  is  recom- 
mended in  preference  to  the  "formaldehyde 
method  "  for  the  acid  radical,  although  the  latter 
method  is  to  be  preferred  for  the  majority  of  the 
pharmacopoeial  ammonium  compounds. 

The  Purity  Rubric  and  the  U,  S,  Pharmacopoeia 
Tests  with  Notes  on  Quantitative  Methods  for 
Certain  Pharmxtcoposial  Compounds:  Athebton 
Seidell  and  M.  I.  Wilbebt. 
The  purity  rubric  of  the  U.  S.  Pharmacopoeia  is 
not  always  accompanied  by  satisfactory  quantita- 
tive methods  to  determine  the  exact  per  cent,  of 
purity  of  a  given  compound.    The  desirability  of 
having  satisfactory  and  withal  simple  methods  of 
assay  is  generally  accepted  and  in  this  paper  a 
method    for    the    quantitative    determination    of 
mercury  is  outlined,  also  a  method  for  the  de- 
termination of  iodine  as  iodide.     Several   addi- 
tional quantitative  methods  are  referred  to  more 
briefly  to  illustrate  the  possibility  of  adapting 
more  or  less  well-known  quantitative  methods  of 
assay  to  pharmacopoeial  compounds  and  thus  en- 
hance the  practical  value  of  the  purity  rubric. 
The  following  papers  were  reported  by  title: 

Scope  of  Pharmaceutical  Chemistry:  A.  B.  Stev- 
ens.    (Ghairman's  address.) 

Strychnine  Sulphates:  A.  B.  Stevens. 

The  Botanical  Source  of  the  Crude  Drug  Known  as 
Wild  Yam:  H.  H.  Babtlett. 

On  the  Availability  of  "  Idophenine  "  in  the  Sepa- 
ration of  Acetanilid  and  Acetphenetidin:  W.  0. 
Emeby. 

Detection  of  Colocynth  Seed  in  Powdered  Colo- 
cynth:  V.  K.  Ghesnut. 

Pancreatin:  John  P.  Stbeet. 

The  Relation  of  the  Chemist  to  Proprietary  Medi- 
cines: W.  A.  Puckneb. 
Geo.  D.  Bosengarten,  chairman  of  delegates  of 

the  American  Ghemical  Society  to  the  Pharmar 
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copoeial  Ck)nyeiition,  led  a  discussion  in  regard 
to  matters  to  be  settled  at  that  convention  and 
received  suggestions  in  regard  to  the  policy  that 
should  be  followed. 

DIVISION   OF  PHYSICAL  AIH)   INOBGANIO   CHEMISTBT 

Charles  H.  Herty,  Chairman 
Wilder  D.  Bancroft,  Secretary 

Ionization  of  Salts  in  Mixtures  with  No  Common 

Ion:  Miles  S.  Sherbill. 

That  the  mass-law  does  not  hold  for  the  ioniza- 
tion of  salts  is  well  known.  A  thorough  examina- 
tion of  data  relating  to  the  ionization  of  salts 
present  in  water  alone  and  mixed  with  other  salts 
has  led  to  the  formulation  of  the  following  gen- 
eral principle. 

For  any  salt  the  ratio  of  the  product  of  the 
concentration  of  its  ions  to  the  concentration  of 
its  un-ionized  part  is  a  function  of  the  total  equiv- 
alent ion-concentration  in  the  solution  and  of  that 
alone. 

This  rule^  originally  stated  by  Arrhenius  as  ap- 
plicable to  uni-univalent  salts  and  extended  by 
A.  A.  Noyes  to  include  salts  of  higher  types,  has 
already  been  confirmed  by  various  investigators 
through  conductance  measurements  of  mixtures 
with  a  common  ion. 

The  conductivity  of  solutions  containing  definite 
mixtures  of  potassium  sulphate  and  sodium 
chloride  was  measured  and  compared  with  the  con- 
ductivity calculated  with  the  help  of  the  above 
stated  principle.  The  agreement  confirms  the 
validity  of  the  principle. 

Ionization  of  Salts  in  Mixtures  u^ith  a  Common 

Ion:  W.  C.  Bbay  and  F.  L.  Hunt. 

The  experimental  verification  by  conductance 
measurements  of  the  principle  given  in  the  pre- 
ceding abstract  has  been  confined  to  mixtures  of 
salts  in  which  neither  component  was  present  in 
large  excess.  By  taking  advantage  of  the  high 
mobility  of  hydrogen  ion,  an  extreme  case  has  now 
been  investigated,  viz.,  dilute  solutions  of  HCl  in 
the  presence  of  large  excess  of  NaCl.  For  each 
mixture  the  conductance,  when  calculated  in  the 
assumption  that  Ah  (the  conductance  of  hydrogen 
ion)  is  constant,  was  somewhat  greater  than  the 
measured  value;  but  the  consistent  nature  of  the 
deviations  for  all  proportions  of  HCl  and  NaCl 
indicated  that  the  ionization  of  HCl  was  deter- 
mined by  the  total  ion  concentration  and  not  by 
its  absolute  concentration.  The  transference  ex- 
periments of  Noyes  and  Sammet  and  Noyes  and 
Kato  show,  however,  that,  if  ACl  remains  con- 


stant. Ah  increases  rapidly  with  increasing  con- 
centration, and  that  the  degree  of  ionizati<m  of 
HCl  is  almost  the  same  as  that  of  KCl.  On  using 
these  results  and  assuming  that  the  mobility  of 
hydrogen  ion  depends  only  on  the  concentration  of 
acid  in  the  mixture,  the  calculated  and  measured 
values  of  conductances  were  foimd  to  agree  very 
closely. 

Heats  of  Combustion  of  Certain  Liquid  Hydro- 
carbons: T.  W.  RiCHABDS  and  R.  H.  Jesse,  Jb. 
In  further  prosecution  of  the  revision  of 
thermochemical  data  the  heats  of  combustion  of 
benzene  and  a  number  of  octanes  and  xylenes 
were  determined  with  imusual  care.  The  object 
in  choosing  these  substances  was  to  endeavor  to 
trace  the  effect  of  constitution  or  arrangement 
upon  the  heats  of  formation  of  isomeric  sub- 
stances and  thus  to  obtain  more  definite  idea  of 
the  relation  of  total  energy-change  to  structure. 
The  adiabatic  method  of  calorimetry  was  used 
with  great  success,  and  in  general  the  precau- 
tions used  in  previous  work  of  this  kind  were 
adopted  throughout,  with  several  new  improve- 
ments. Each  specimen  of  volatile  liquid  was 
sealed  in  a  fiexible  fiattened  glass  bulb  and  ig- 
nited by  means  of  a  small  weighed  quantity  of 
sugar  placed  above  the  bulbs  on  a  glass  shelf,  the 
substances  being  contained  in  a  very  small  narrow 
platinum  crucible.  When  conducted  in  this  way, 
the  combustion  was  in  every  case  complete.  The 
final  results  showed  very  satisfactory  agreement 
among  themselves,  and  all  will  be  soon  published. 
This  investigation  will  be  continued  in  the  near 
future,  and  the  effort  will  be  made  to  obtain  as 
much  light  as  possible  upon  the  energy  relations 
of  these  closely  related  compounds. 

The  Compressibilities  of  Certain  Isomeric  HydrO" 
carbons:  T.  W.  Richabds  and  C.  L.  Spetebs. 
In  continuation  of  the  work  upon  compresfd- 
bility,  described  in  Publications  7  and  26  of  the 
Carnegie  Institution  of  Washington,  and  in  con- 
nection with  the  work  above  summarized  concern- 
ing the  heats  of  combustion  of  octanes  and  xylenes, 
the  compressibilities  of  these  substances  at  various 
temperatures  was  investigated  in  detail.  The  ef- 
fort was  made  to  attain  greater  accuracy  than 
ever  before.  The  standard  of  pressure  was  veri- 
fied to  a  degree  of  precision  far  exceeding  anything 
which  had  hitherto  been  attained.  The  new 
method  for  determining  compressibility  was 
found  to  give  satisfaction  as  before.  Five  octanes 
were  investigated  with  great  care.  Their  com- 
pressibilities were  found  to  vary  over  a  much 
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wider  limit  than  their  heats  of  combustion,  being 
comparable  to  the  variations  in  the  boiling  point. 
In  general,  the  isomers  with  higher  boiling  points 
poflsess  lower  compressibility,  and  the  greater  the 
density  the  less  the  compressibility;  but  there  are 
interesting  minor  variations  in  these  relationships 
which  deserve  further  investigation.  Ortho-  and 
metazylene  and  ethyl  benzene  also  were  investi- 
gated. The  authors  received  important  pecuniary 
assiBtanee  from  the  Carnegie  Institution  of 
Washington. 

Electrochemical  Investigation  of  Liquid  Amalgams 
of  Thallium,  Indium,  Tin,  Zinc,  Cadmium,  Lead, 
Copper  and  Lithium:  T.  W.  Richards,  J.  H. 
Wilson  and  R.  N.  Gabbod-Thomas. 
The  investigation  was  a  continuation  of  the  re- 
search concerning  amalgams  of  zinc  and  cadmium, 
described  in  a  recent  paper  by  Richards  and 
Forbes.  The  object  was  to  extend  the  study  to 
elements  possessing  other  valences  and  to  study 
more  accurately  the  phenomena  investigated.  The 
electromotive  forces  (and  their  temperature-co- 
efficients) of  various  cells  containing  amalgams 
of  the  eight  metals  named  in  the  title  were  meas- 
ured with  many  precautions  against  experimental 
errors.  Thallium  and  indium  were  found  to  be- 
have in  the  same  manner  as  cadmium,  but  in  a 
much  more  exaggerated  degree.  Tin  and  lead 
were  found  to  behave  in  the  same  manner  as  zinc, 
but  likewise  in  a  more  exaggerated  degree.  It 
was  shown  that  the  greater  part  of  these  devia- 
tions from  the  concentration  law  may  be  explained 
by  the  heat  of  dilution  of  the  amalgam,  according 
to  the  equation  of  Gady.  The  temperature  co- 
efficient of  a  cell  of  this  type  was  shown  to  corre- 
spond closely  with  the  requirement  of  this  equa- 
tion. The  difficulties  of  the  actual  measurement 
of  thermochemical  data  involving  amalgams  were 
emphasized^  and  many  errors  in  the  work  of 
previous  investigators  were  discovered.  It  was 
shown  that  the  deviations  from  the  simple  con- 
centration law  in  every  case  decreased  as  the  dilu- 
tion increased,  so  that  upon  reaching  a  concentra- 
tion of  0.01  gram-atom  per  liter  all  the  amal- 
gams investigated  behaved  practically  as  ideal  so- 
lutions. 

Further    Investigation    concerning    the    Atomic 

Weights  of  Silver,  Lithium  and  Chlorine:  Theo- 

DOBE  W.  RicHASDS  and  Hobast  Hubd  Willabd. 

This  investigation  consisted  in  a  careful  study 

of  three  ratios,  namely,  LiCl/AgCl,  LiCl/ Ag  and 

LiC10«/LiCl.     By  means  of  the  latter  two  ratios 

the  ratio  of  OJAg  was  calculated,  and  new  values 


were  obtained  in  an  entirely  original  way  for  the 
atomic  weight  of  silver,  lithium  and  chlorine.  In 
the  process  of  this  work  new  methods  of  purify- 
ing lithium  salts  better  than  any  preceding  were 
devised.  The  lithium  chloride  was  fused  in  such 
a  way  as  to  show  perfect  neutrality  to  the  most 
sensitive  indicators,  and  was  weighed  in  a  strictly 
anhydrous  condition.  The  preparation  of  per- 
chloric acid  also  was  subjected  to  rigid  scrutiny, 
and  this  substance  was  made  in  a  state  of  un- 
usual purity.  A  new  precise  method  was  devised 
for  converting  lithium  chloride  into  lithium  per- 
chlorate,  and  its  sources  of  error  were  carefully 
examined. 

The  atomic  weight  of  lithium  was  found  to  be 
very  nearly  6.94  (much  less  than  Stas's  value) 
and  that  of  silver  107.871,  if  oxygen  is  taken  as 
16.000. 

On  the  Velocities  of  Certain  Reactions  hettoeen 
Metals  and  Dissolved  Halogens:  Ralph  G.  van 
Name  and  Graham  Edgab. 
Under  like  conditions  the  metals  mercury, 
cadmium,  zinc,  copper  and  silver  were  found  to 
dissolve  in  an  aqueous  iodine  solution  containing 
a  large  excess  of  potassium  iodide  at  practically 
the  same  rate.  In  bromine  mercury  dissolves 
somewhat  faster,  in  cupric  bromide  much  slower 
than  in  iodine.  The  so-called  diifusion  theory  of 
reaction  velocity,  of  Noyes,  Whitney  and  Nemst, 
seems  to  give  a  satisfactory  explanation  of  the 
results  obtained,  as  regards  both  the  observed 
agreements  and  the  change  in  the  velocities  with 
the  conditions. 

The  Estimation  of  Radium  Emanation  and  of 
Radium  in  Common  Materials :  Meble  Randall. 
A  definite  quantity  of  radium  emanation,  ob- 
tained from  a  definite  volume  of  a  solution  of  the 
mineral  uraninite,  was  introduced  into  electro- 
scopes of  the  various  types  now  in  use  for  de- 
termining radium  emanation.  The  values  for  the 
ionization  current  due  to  the  emanation  associ- 
ated with  one  gram  of  uranium  varied  from  2.36 
X  10""  amperes  for  a  Boltwood  type  to  4.80  X 
10""  for  a  Schmidt  type.  Thus  it  is  incorrect  to 
assume,  as  many  European  investigators  have 
done,  that  data,  expressed  in  amperes  or  C.G.S. 
units,  obtained  with  one  instrument,  are  directly 
comparable  with  those  obtained  with  another. 
Some  forms  of  apparatus  for  separating  the 
emanation  from  solution  removed  a  greater  per- 
centage than  others.  With  all  types  the  per- 
centage loss  was  greater  when  the  total  amount 
of  emanation  present  was  small.     Accurate  de- 
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terminations  can  be  obtained  only  when  the  meth- 
ods and  instruments  are  identical  with  those 
used  in  the  standardization  experiments,  and  the 
amount  of  emanation  is  also  approximately  the 
same. 

On  the  Oxalates  of  Hydranfine:  J.  W.  Tubrentine. 

Two  oxalates  of  hydrazine  have  been  prepared, 
the  neutral  monoxalate  (N»H4)a.H|Ca04y  and  the 
acid  dioxalate,  NaHi.HaCjO*.  They  crystallize  from 
water  in  colorless  plates. 

The  monoxalate  is  very  soluble  in  water,  while 
the  dioxalate  is  only  sparingly  soluble  in  that  sol- 
vent when  cold.  Both  are  insoluble  in  alcohol  and 
ether.  These  salts  do  not  exhibit  definite  melting 
points.  When  heated,  intromolecular  oxidation  oc- 
curs with  the  formation—among  other  products— 
in  the  case  of  the  monoxalate,  of  hydrazine  hydrate, 
hydrocyanic  acid  or  cyanogen,  and  a  white  crys- 
talline sublimate  which,  from  tests,  appears  to 
be  a  salt  of  hydrazine  with  an  unidentified,  car- 
bonaceous acid,  and  in  the  case  of  the  dioxalate, 
of  ammonia,  a  cyanide  and  a  white  sublimate  of 
an  ammonium  salt  with  some  carbonaceous  acid. 
A  new  method  of  analysis  is  described,  especially 
applicable  to  the  analysis  of  salts  of  hydrazine 
with  easily  oxidizable  acids,  whereby,  with  stand- 
ard potassium  permanganate  solution,  both  the 
acid  and  the  basic  radicals  of  the  oxalates  are 
determined  simidtaneously. 

Notes  on  the  Preparation  of  Ohromyl-Oompounda : 

Habby  Shipley  Fry. 

The  paper  is  a  r^sum^  of  attempts  to  prepare 
the  unknown  compounds  chromyl  bromide  and 
chromyl  iodide.  While  only  partially  successful 
in  this  respect,  certain  noteworthy  results  were 
obtained,  namely:  a  new  reaction  for  the  prepara- 
tion of  chromyl  chloride;  a  reaction  for  the  de- 
tection of  minute  traces  of  chromyl  chloride 
(0.00001  gm.  per  1  c.c.  of  solvent)  depending 
upon  the  formation  and  color  of  chromyl  bromide; 
the  preparation  and  identification  of  two  new 
compoimds — chromyl  acetate  and  anhydrous 
chromic  acetate. 

The  Solubility  of  Gold  in  Nitric  Acid:  Fbedebio 

P.  Dewey. 

Contrary  to  the  general  statement  that  gold  is 
not  soluble  in  any  single  acid,  there  are  various 
statements  in  assay  literature  that  gold  may  go 
into  solution  in  the  nitric  acid  during  parting. 
After  reviewing  previous  work  upon  the  subject, 
the  results  of  which  are  not,  for  various  reasons, 
conclusive,  this  paper  describes  some  tests  upon 
the  nitric  acid  after  use  for  parting  in  gold  bul- 


lion assays  which  gave  most  conclusive  evidence 
that  the  acid  did  really  carry  gold. 

These  tests  are  followed  by  more  elaborate  ones 
upon  larger  amounts  of  gold  and  with  increasing 
precautions.  On  two  occasions  6  to  700  c.c  of 
solution  were  obtained,  carrying  more  than 
180  mg.  of  gold  per  liter. 

A  final  crucial  test,  carried  out  with  the  utmost 
care,  entirely  in  platinum,  on  about  30  grams  of 
finely  divided  gold,  by  boiling  it  for  two  hours 
in  previously  boiled  nitric  acid  of  1.42  sp.  gr., 
yielded  a  solution  which,  after  filtering,  contained 
gold  at  the  rate  of  over  660  mg.  per  liter. 

It  is  shown  to  be  very  easy  to  dissolve  finely 
divided  gold  in  boiling  nitric  acid  of  1.42  sp.  gr. 

On  the  Chief  Determining  Factor  in  the  Toxicity 
of  the  Metal  Ions:  L.  L.  Woodbuff  and  H.  H. 

BUNZEL. 

Discussion  of  a  series  of  experiments  to  deter- 
mine the  relative  toxicity  of  various  salts  toward 
protoplasm.  Results  show  a  parallelism  between 
the  smallest  fatal  concentration  of  the  various 
ions  and  their  "  ionic  potential." 

Metallic  Titanium:  Matthew  A.  Hunteb. 

The  only  successful  preparation  of  pure 
titanium  is  that  used  by  Nilson  and  Peterson  by 
the  reduction  of  TiCU  with  sodium.  Titanium  so 
prepared  does  not  differ  in  outward  appearance 
from  polished  steel.  It  is  however  hard  and 
brittle  when  cold.  If  however  it  be  raised  to  a 
low  red  heat,  it  may  be  forged  like  red-hot  iron. 
If  the  temperature  be  carried  much  above  a  low 
red  the  metal  oxidizes  superficially  in  air.  Homo- 
geneous rods  6  inches  in  length  have  been  pre* 
pared  and  it  is  hoped  to  be  able  to  prepare  wire 
from  them.  The  metal  may  be  easily  polished  on 
an  ordinary  grindstone.  It  is  too  hard  to  be 
sawed  by  a  hack  saw  but  may  be  filed  to  shape 
by  an  ordinary  file. 

The  specific  gravity  of  the  melted  metal  was 
found  to  be  4.51  at  18°  C.  The  specific  gravity 
of  the  forged  material  did  not  differ  sensibly  from 
this  value.  The  melting  point  of  the  material  is 
between  1,800  and  1,850**  C.  Analysis  of  the 
molten  beads  shows  that  the  material  is  100  per 
cent,  titanium,  containing  no  iron,  sodium  or  oxy- 
gen as  impurities. 

Some  New  Double  Arsenates:  L.  J.  Cubticait. 

If  to  a  hot  ferric  chloride  solution,  strongly 
acid  with  hydrochloric  acid,  diammonium  arsenate 
solution  be  added  to  incipi^it  precipitation,  and 
the  mixture  heated,  there  forms  a  white  finely 
divided  precipitate  which  analysis  showed  to  be 
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ft  double  arsenate  of  ammonium  and  iron  of  the 
formula  NH«H»A80«.FeAB0«.  Like  the  corre- 
sponding phosphate  prepared  by  the  author,  the 
double  arsenate  readily  hydrolyzes  when  washed 
with  water.  It  readily  dissolves  in  mineral  acids, 
but  is  practically  insoluble  in  50  per  cent,  acetic 
add.  Ammonia  dissolves  it  on  heating  to  a  deep 
reddish-brown  solution  from  which  95  per  cent, 
alcohol  precipitates  a  basic  double  ammonium 
ferric  arsenate.  When  sodium  and .  potassium 
arsenates  were  respectively  used  under  the  same 
conditions,  precipitates  were  obtained  which  from 
the  results  of  qualitative  analysis  appear  to  be 
the  double  corresponding  alkali  arsenate. 

Solubility  Relations  in  Concentrated  Solutions: 

AxTHUB  £.  Hill. 

An  effort  has  been  made  to  calculate  the  solu- 
bility of  a  salt  in  solutions  of  a  second  electrolyte, 
throughout  a  wide  range  of  concentrations.  The 
lack  of  success  of  previous  investigators  has  been 
due  to  the  want  of  a  dilution  formula  by  which 
the  dissociation  of  one  salt  might  be  accurately 
calculated  in  the  presence  of  another,  under  which 
condition  it  has  long  been  known  that  a  change  of 
degree  of  ionization  occurs  in  addition  to  that 
brought  out  by  chemical  interaction.  The  formula 
most  often  used  to  express  this  ''neutral  salt 
effect"  is  that  demanded  by  the  isohydric  prin- 
ciple of  Arrhenins.  It  is  known,  however,  that 
this  formula  always  gives  a  calculated  ionization 
greater  than  that  experimentally  found,  and  ac- 
cordingly solubilities  calculated  by  this  method 
are  always  too  low.  Arrhenius  himself,  realizing 
the  inadequateness  of  his  formula,  proposed  one 
remedying  the  defect,  but  containing  three  con- 
stants. The  author  finds  that  an  adequate  for- 
mula may  be  written  containing  only  the  two 
constants  of  the  Storch-Bancroft  dilution  formisAa 
for  a  single  electrolyte,  and  proposes  the  ex- 
pression 


Cb= 


r^*v^v^VSCaX2:Ck\!!I:l 


where  Ga  and  Ck  indicate  the  concentration  of 
the  anions  and  cathions  respectively  of  the  simple 
salt,  ZCa  and  2Ck  the  total  concentration  of 
anions  and  cathions,  and  Cs  the  concentration  of 
undissociated  salt. 

This  dilution  law  has  been  used  in  calculating 
the  solubility  of  several  binary  salts  in  presence 
of  other  electrolytes.  In  cases  where  the  mixture 
contains  no  common  ion,  the  calculated  results 
agree  with  the  experimental  data  within  a  few 


per  cent,  even  in  solutions  of  high  concentration. 
In  the  case  of  mixtures  containing  a  common  ion 
the  agreement  is  less  nearly  perfect,  although  in 
every  case  it  is  better  than  that  obtained  when 
the  calculations  are  made  according  to  the  iso- 
hydric principle. 

Mectsurvng  Capillary  Ascension  in  Tubes  of  any 

Material:  S.  Lawbence  Bigelow. 

An  apparatus  was  shown  with  which  the  capil- 
lary ascension  of  any  liquid  in  tubes  of  any 
material  can  be  accurately  and  quickly  determined. 

Experimental  results  were  given  demonstrating 
that  the  ascension  of  water  (and  of  benzene)  was 
practically  the  same  in  tubes  of  glass,  copper^ 
silver  and  platinum. 

The  fact  that  water  will  ascend  in  tubes  not 
wet  by  it,  in  tubes  of  paraffin,  bees-wax  and  cellu- 
loid, was  shown  experimentally.  The  ascension  in 
such  tubes  is  about  70  per  cent,  of  what  it  would 
be  in  glass  tubes. 

The  ascensions  of  a  saturated  solution  of  sugar 
in  a  tube  of  sugar,  and  of  a  saturated  solution  of 
copper  sulphate  in  a  tube  of  copper  sulphate,  were 
measured  and  found  to  be  about  two  thirds  of  the 
ascensions  shown  by  the  same  solution  in  plat- 
inum tubes.  Theoretical  discussion  of  these  re- 
sults was  deferred  to  the  appearance  of  the  article 
in  the  journals. 

The  Reaction  between  Bromio  Acid  and  Hydriodio 

Acid  in  Concentrated  Hydrochloric  Acid  Bohh 

tion:  D.  L.  Randall. 

This  paper  compares  the  action  of  bromic  acid 
and  that  of  iodic  acid  on  hydriodic  acid  in  the 
presence  of  strong  hydrochloric  acid  solution, 
and  shows  that  while  the  reaction  with  iodic  acid 
is 

2KI  -f  KIO.  -f  6HC1  =  3KC1  +  3H,0  -f-  31C1 

the  reaction  with  bromic  acid  is 

SKI  -f  KBrO.  -f  6HC1  =  4KC1  +  3H,0 

+  IBr  -f  2101. 

Test-tube  Holder:  H.  Emebson  Wethebill. 

Results  of  three  years'  studies  off  and  on  on  the 
most  useful  way  to  bend  up  a  wire  into  a  test- 
tube  holder  with  a  stand,  cover  glass  holder  fea- 
ture, pinch  cock,  wide  utility  and  practicability, 
clamp  for  various  positions,  opening  by  one  hand. 

The  following  papers  are  reported  by  title. 

Some   Observations   on  Phosphorescence:   W.   L. 

Dudley. 
Solarization  toithout  Light:  W.  D.  BANCBorr. 
The    Reduction    of    Zinc    by    Mercury    and    the 

E.M.F.  of  Zinc  Amalgams:  J.  L.  Gbenshaw. 
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R6le  of  Water  in  Minerals:  W.  F.  Hillebband. 
Ammonolysis    of    Hydrazine    Sulphate:    A.    W. 

Bbowne  and  T.  W.  B.  Welsh. 
Qtia^titative  Applicatum  of  the  Theory  of  Indi- 
cators   to    Volumetric   Analysis:    Abthub    A. 

Notes. 
The   Electrolysis   of   Copper   Sulphate  Solutions 

with  Intermittent  Current:  W.  Lash  Mttj.kb. 
A  Revision  of  the  Atomic  Weight  of  Phosphorus: 

G.  P.  Baxteb  and  Gbinnell  Jones. 
A  Revision  of  the  Atomic  Weight  of  Neodymium: 

G.  P.  Baxteb  and  H.  C.  Ghafin. 
The  Velocity  of  Saponification  of  Formic  Esters: 

Julius  Stieglttz. 
The  Influence  of  Acids  and  Alkalies  upon  the  Ac- 
tivity of  Invertase:  C.  S.  Hudson  and  H.  S. 

Paine. 
Specific    Heat    and    Heat    of    Neutralistation    of 

Aqueous  Solutions:  T.  W.  Richabds  and  A.  W. 

Rowe. 
The  Nature  of  Attractive  Forces:  J.  E.  ^Inxs. 
Changes  in  Volume  during  Solution  of  the  Alkali 

Halides:  G.  P.  Baxter. 
A  Simple  Dynamic  Method  for  Determining  the 

Boiling-Points  and  Vapor  Pressures  of  Liquids 

or  Solids  with  Small  Amounts   of   Material: 

Alexandeb  Smith  and  Alan  W.  C.  Menzies. 
A    Method    for    Determining    Vapor    Pressures: 

Alexander  Smith  and  Alan  W.  C.  Menzies. 
A  Redetermination  of  Vapor  Pressures  of  Water 

and  of  Mercury:  Alexandeb  Smith  and  Alan 

W.  C.  Menzies. 
A  Quantitative  Study  of  the  Constitution  of  Cal- 
omel Vapor:  Alexandeb  Smith  and  Alan  W. 

C.  Menzies. 
Wire  Silver  in  Ores  and  how  it  is  Formed:  C.  E. 

Swett. 
The  Electrical  Deposition  of  Zinc:   Elwood   B. 

Speab. 
The  Determination  of  Antimony  by  the  Gutzeit 

Method:  Charles  R.  Sanger. 
Molybdenum  and  Tungsten:  Colin  G.  Fink. 
Cwsium  Nitrate  a/nd  the  Mass  Action  Law  for 

Strong  Electrolytes:  E.  W.  Washbubn  and  D. 

A.  MoInnes. 
Cryoscopic-Cryohydric  Studies:  S.  C.  Lind. 
The  Influence  of  Temperature  on  the  Formation 

of  Water    Oas:    J.   K.    Clement   and   L.    H. 

Adams. 
A  Method  for  Determining  the  Molecular  Weights 

of   Dissolved   Substances    by    Measurement    of 

Vapor  Pressure:  Alan  W.  C.  Menzies. 
The  Condensation  of  Water  by  Electrolytes:  F. 

K.  Camxbon  and  W.  0.  Robinson. 


The  Hydrolysis  of  Raffinose  by  Invertase:  C.  8. 

Hudson. 
A   Relation  between   the  Chemical  Constitution 

and  the  Optical  Rotatory  Power  of  the  Sugar 

Lactones:  C.  S.  Hudson. 
A    Constant    Temperature    Regulator:    Edwabd 

Bartow  and  Frank  Baohmann. 
A  New  Method  of  Separating  Chlorine,  Bromine 

and  Iodine:  Louis  Kahlenbebq. 
The  Solubility  Relations  of  Calcium  Sulphate  ut 

High    Temperatures:    Abthub    C.    Melohol 

(Presented  by  A.  A.  Noyes.) 
A  New  Method  of  Determining  the  Potentials  be- 
tween Liquids:  Gilbebt  N.  Lewis. 
Forces  at  the  Boundary  between  Two  Liquids:  W. 

D.  Harkins. 
Chlorsulphonic  Acid  and  Pyrosulphuryl  Chloride: 

Charles  R.  Sanger. 
The  Electrical  Conductivity  of  the  Alcohols    in 

Liquid  Hydrogen  Chloride:  E.  H.  Archibald. 

D.  L.  Randall, 
Press  Secretary 
[To  be  continued) 


THE    AMERICAN    ASSOCIATION    FOR     THE 
ADVANCEMENT    OF    SCIENCE 

SECTION   K  AT   THE  BOSTON   MEETING 

The  sectional  committee  decided  to  hold  one 
session,  and  to  devote  this  to  the  discussion  of  a 
subject  of  general  interest  (especially  to  the 
entire  field  of  physiology  and  experimental  medi- 
cine), and  to  hold  this  meeting  in  conjunction 
with  the  American  Physiological  Society.  The 
subject  "Internal  Secretion"  was  selected,  and 
the  following  program  was  adopted;^  all  the 
papers  were  by  invitation: 

TUESDAY,   DECEMBER   28,    1909,   2:30  P.M. 

Joint  meeting  with  the  American  Physiological 
Society,  Lecture  Room,  Building  B,  Harvard  Med' 
ical  School. 

Address  of  the  retiring  chairman:  "Chemical 
Regulation  in  the  Animal  Body  by  Means  of 
Activators,  Kinases  and  Hormones,"  William  H. 
Howell. 

Symposium  on  Internal  Secretion 

"A  General  Review  of  the  Chemical  Aspect  of 
Internal  Secretion,"  by  R.  H.  Chittenden. 

"The  Comparative  Physiology  of  the  Adrenal 
Bodies,"  by  Swale  Vincent. 

^Professor  Swale  Vincent  was  unable  to  attend 
the  meeting. 
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"The  Internal  Secretion  of  the  Pancreas,"  by 
W.  6.  MacCallum. 

"  Our  Present  Knowledge  of  Thyroid  Function," 
by  S.  P.  Beebe. 

"Metabolism  after  Parathyroidectomy,"  by  J. 
V.  Cooke. 

"  Physiolc^cal  Consequences  of  Total  and  of 
Partial  Hypophysectomy,"  by  Harvey  Gushing. 

Executive  Session   (Section  K). 

The  oflSoers  and  committee  members  for  the 
coming  year  will  be : 

Chairman — Frederick  G.  Novy. 

Sectional  Committee — Charles  Sedgwick  Minot, 
vice-president,  1909-10;  George  T.  Kemp,  secre- 
tary, 1009-13;  Graham  Lusk  (one  year) ;  Jacques 
Loeb  (two  years) ;  Ellas  P.  Lyon  (three  years) ; 
William  G.  Gies  (four  years) ;  William  H.  Howell 
(five  years). 

Member  of  the  Council — ^Thomas  G.  Lee. 

Member  of  General  Committee — Clarence  M. 
Jackson. 

G.  T.  Kemp, 
Secretary 

SECTION    F 

At  the  Boston  meeting,  Professor  Jacob  Reig- 
hard  was  elected  vice-president  for  the  next  meet- 
ing; Professor  F.  I.  Landacre,  member  of  the 
council;  Professor  H.  F.  Nachtrieb,  member  of 
the  sectional  committee,  and  Professor  E.  L.  Rice, 
member  of  the  general  committee. 

Instead  of  the  usual  programs  for  the  reading 
of  technical  zoological  papers,  a  number  of  well- 
known  zoologists  cooperated  in  making  general 
uterest  programs.  The  following  lectures  were 
ddivered:  Professor  C.  J.  Herrick,  "Evolution  of 
Intelligence  and  its  Organs";  Professor  W.  E. 
Ritter,  "  A  Plea  for  Popular  Zoology  " ;  Professor 
Jacob  Reighard,  "The  Nest-building  Habits  of 
some  American  Fishes"  (illustrated);  Dr.  A.  G. 
Mayer,  "The  Study  of  Natural  History  at  the 
Tortugas  Laboratory"  (illustrated) ;  Professor  F. 
H.  Herrick,  "Illustrations  of  the  Life  and  In- 
itincts  of  Wild  Birds"  (illustrated) ;  Dr.  Daniel 
B.  Jadcson,  "  The  House  Fly  as  a  Carrier  of  Dis- 
ease" (illustrated  by  moving  pictures  furnished 
by  Mr.  Edward  Hatch,  Jr.,  of  the  Merchants' 
Association  of  New  York,  and  exhibited  by  the 
Kleine  Optical  Co.,  of  Boston) ;  President  David 
Starr  Jordan,  "  Conservation  of  our  Fisheries  " ; 
Professor  W.  E.  Castle,  "  Recent  Progress  in  Study 
of  Heredity  "   ( illustrated ) . 

Maitbice  a.  Bioelow, 

Secretary 


SOCIETIES   AND  ACADEMIES 

THE  TOBBET  BOTAinCAL  CLUB 

The  meeting  of  December  14,  1909,  was  called 
to  order  at  the  American  Museum  of  Natural 
History,  with  President  Rusby  in  the  chair. 

The  announced  paper  of  the  evening,  on  "The 
Reclamation  of  the  Desert  of  the  San  Bernardino 
Valley,"  was  then  presented  by  Dr.  Rusby  and 
illustrated  by  some  seventy  lantern  slides.  The 
following  abstract  was  prepared  by  the  speaker. 

The  distinctions  between  desert  and  arid  re- 
gions were  explained  and  that  under  discussion 
was  defined  as  being  arid  rather  than  desert,  for 
the  most  part,  although  the  production  of  culti- 
vated crops  without  irrigation  was  impossible. 
The  first  settlement  established  was  a  Moravian 
mission  near  the  present  western  boundary  of 
Redlands.  This  waa  afterwards  purchased  by  the 
Mormons,  who  instituted  local  irrigation.  The 
first  extensive  irrigation  operations  were  em- 
ployed by  the  town  of  San  Bernardino,  the  pres- 
ent water  supply  of  which  is  about  1,200,000  gal- 
lons, obtained  by  the  deflection  of  Lytle  Creek, 
besides  a  large  amount  from  deeply  driven  wells. 
This  water  supplies  not  only  the  requirements 
of  the  city,  but  those  of  a  large  cultivated  area. 

San  Bernardino  is  near  the  western  mouth  of 
the  large,  somewhat  horseshoe-shaped  valley, 
from  the  moimtains  about  which  all  the  water  of 
the  valley  must  come,  except  that  which  falls 
during  the  rainy  season,  and  which  varies  from 
six  to  twelve  inches  in  the  different  parts  of  the 
valley,  the  larger  amounts  falling  successively 
nearer  the  mountains.  The  moisture  brought  by 
the  Pacific  winds  is  precipitated  in  crossing  these 
mountains  during  the  winter  season  only.  At 
the  greater  elevations,  10,000  to  12,000  feet,  it  is 
deposited  as  snow;  lower,  in  the  form  of  copious 
rains,  and  in  the  valley  itself  is  a  more  or  less 
scanty  rainfall.  During  this  period,  moisture  is 
not  carried  to  the  great  interior  plain  of  Nevada, 
Utah,  Colorado,  New  Mexico  and  Arizona,  where 
a  dry  season  then  prevails.  In  the  summer,  con- 
ditions are  exactly  reversed,  no  rain  whatever 
falling  west  of  the  mountains.  It  thus  happens 
that  the  San  Bernardino  valley  gets  its  natural 
water  supply  at  a  time  when  cultivation  can  de- 
rive the  least  benefit  from  it  and  the  problem  is 
presented  of  preserving  the  winter  supply  and 
distributing  it  during  the  summer.  The  highly 
successful  operations  in  the  western  part  of  the 
valley  demonstrated  the  existence  of  a  most  fer- 
tile soil  of  great  depth,  and  showed  that  the  sole 
requirement  for  a  rich  agricultural  region  was  an 
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abundant  water  supply.  It  was  recognized  that 
a  town  located  at  the  eastern  end,  or  top  of  the 
valley  would  be  nearer  the  mountain  supply  and 
that  its  subterranean  streams  would  be  nearer 
the  surface.  The  town  of  Redlands  was  there- 
fore plotted,  about  twenty-two  years  ago,  in  an 
absolutely  arid  r^on.  These  calculations  turned 
out  to  be  perfect  and  the  town  of  Redlands  is 
now  one  of  the  most  beautiful  in  the  world,  and 
surrounded  by  one  of  the  most  fertile  of  regions. 
Series  of  pictures  illustrated  the  arid  conditions 
which  antedated  irrigation,  and  were  contrasted 
with  others  showing  the  rich  orchards,  vineyards 
and  other  cultivated  tracts  of  the  present  day. 
Land  previously  absolutely  worthless  now  yields 
rich  dividends  on  a  valuation  of  from  one  thou- 
sand to  two  thousand  dollars  per  acre.  Other 
pictures  illustrated  the  snow-capped  summits  of 
winter,  the  humid,  forest-clad  slopes  and  the 
gradually  changing  flora  of  the  descent  to  the 
plain.  The  Coniferse  of  these  mountains  are  of 
exceptional  interest,  because  of  their  rarity  or 
limited  distribution.  The  very  peculiar  branch- 
system  of  Pinua  Sabiniana,  unlike  that  of  any 
other  pine,  was  well  illustrated  by  several  slides. 
It  was  remarked  that  the  two  fine  characteristic 
specimens  of  this  species  exist  in  the  Pinetum  of 
the  New  York  Botanical  Garden.  Other  Coniferss 
illustrated,  besides  many  other  forest  species, 
were  Pinus  Coulteri,  Heyderia  deourrena,  Alnes 
ooncolor  and  Paeudotauga  maorooarpa. 

The  peculiar  problems  affecting  the  conduct  of 
the  water  to  the  plains  and  its  distribution  to 
the  consumer,  arising  from  the  tendency  to  loss 
through  seepage  and  phenomenal  evaporation,  the 
legal  questions  arising  in  regard  to  water  rights, 
the  necessity  of  governmental  regulation  of  water 
supplies,  the  methods  of  estimating  the  require- 
ments of  various  crops,  under  different  condition?, 
and  the  methods  of  measurement  and  sale  of  the 
water  were  discussed. 

A  large  number  of  illustrations  were  presented 
showing  the  methods  of  applying  water  to  the 
orchards  and  vineyards.  Others  illustrated 
typical  fruit  trees,  in  flower  and  fruit,  fruit 
gathering,  drying  and  packing.  Many  slides  of 
very  great  beauty  represented  the  street  planting 
of  trees  and  other  methods  employed  to  beautify 
the  cities  and  their  suburbs. 

Pebct  Wilson, 
Beoretary 

THE    PHILOSOPHICAL    SOOIETT    OF    WASHINGTON 

The  674th  meeting  was  held  on  January  15, 
1910,    Vice-president    Rosa    in    the    chair.      The 


evening  was  devoted  to  hearing  the  address  of  the 
retiring  president,  Mr.  G.  K.  Wead,  on  ^*  Music 
and  Science." 

The  speaker  gave  a  brief  sketch  of  the  develop- 
ment of  music,  pointing  out  that  rhythm  is  its 
most  important  feature;  instrumental  and  vocal 
rhythm  being  entirely  independent.  Association, 
and  combination  of  sounds  for  beauty  of  form, 
modulation  and  tonality  were  briefly  explained. 
As  regards  expressiveness  the  musician  does  not 
attempt  to  put  the  music  expression  into  thought. 

Musical  scale  wag  defined,  and  the  principles 
involved  in  the  scales  of  various  nations  and 
periodA  were  explained,  among  which  Helmholtz's 
harmonic  series  was  mentioned.  No  preeminent 
usage  to  fix  a  natural  scale  exists,  our  scale  not 
following  any  law  of  a  vibrating  body.  The  four 
stages  in  the  development  of  the  musical  scale 
were  described.  The  phonograph  is  expected  to  be 
of  importance  in  the  study  of  native  music 

The  675th  meeting  was  neld  on  January  29, 
1910,  Vice-president  Fischer  presiding.  Two 
papers  were  read. 

The  Sixteenth  International  Geodetic  Conference: 

Mr.  0.  H.  TiTTMANN,  of  the  Coast  and  G^eodetic 

Survey. 

The  speaker  gave  a  brief  historical  sketch  of 
the  origin  and  organization  of  the  International 
Greodetio  Association.  The  general  conferences, 
according  to  present  arrangements,  take  place 
triennially,  the  place  for  holding  them  is  selected 
from  several  invitations  ofiidally  extended  by  the 
delegates  from  various  countries. 

The  sixteenth  conference  was  held  in  London 
and  Cambridge  pursuant  to  an  invitation  by  the 
British  government,  and  its  sessions  b^gan  in 
London  on  September  21  and  ended  in  Cambridge 
on  September  29,  the  session  being  opened  by 
addresses  of  welcome  by  Minister  of  War  Haldane 
and  by  Sir  George  Darwin. 

All  but  four  of  the  twenty-two  signatory  powers 
were  represented,  and  among  those  of  the  western 
hemisphere  besides  the  United  States  and  Great 
Britain  were  Mexico,  Chili  and  Argentina.  This 
is  the  first  conference  at  which  Canada  was  repre- 
sented, and  the  speaker  indulged  the  hope  that  the 
progress  of  geodesy  in  Canada  will  be  such  that 
its  reports  will  hereafter  furnish  important  con- 
tributions to  the  triennial  conference. 

The  order  of  procedure  of  the  conference  was 
briefly  outlined.    The  special  reports  refer  to  the 
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prqgfress  of  triangulation,  variation  of  latitude, 
deflectimiB  of  the  zenith,  gravity  observations  and 
mean  sea  level  determinations  and  leveling. 

Some  of  the  interesting  topics  discussed  were 
mentioned,  among  which  was  the  great  progress 
miide  in  the  Cape  to  Cairo  triangulation;  base 
measurements  with  tapes,  the  use  of  which  was 
so  ably  defended  by  the  Americans  as  against  the 
use  of  wire;  the  variation  of  latitude  observations, 
especial  attention  being  given  to  the  method  for- 
mulated by  Dr.  Roes  and  submitted  by  the  speaker, 
for  observing  latitude  photographically  at  Graith- 
enbuig,  Md.  Dr.  Hecker  reported  briefly  on  the 
parity  measures  made  in  the  Black  Sea,  with 
special  reference  to  getting  data  and  of  testing 
the  agreement  between  the  theoretical  effect  of 
the  velocity  of  the  ship  when  going  in  an  easterly 
or  westerly  direction  on  the  observed  intensity  of 
gravity.  Baron  Eotvds  gave  an  account  of  in- 
yestigations  with  his  torsion  balance  or  gravity 
Tariometer,  for  determining  the  curvature  of  equi- 
potential  surfaces  of  the  geoid. 

One  of  the  most  important  papers  read  at  the 
conference  was  by  Hayford  on  the  reduction  of 
gravity  observations,  the  main  feature  of  his 
method  being  that  isostasy  is  taken  into  account, 
and  the  topographic  correction  is  applied  for  the 
whole  earth's  surface.  The  methods  and  results 
contained  in  this  paper  elicited  the  following 
flattering  comment  from  Dr.  Helmert  that  "the 
Americans  were  u>  be  congratulated  on  having 
introduced  a  new  epoch  in  geodesy." 

Hany  courtesies  were  extended  to  the  delegates 
through  Sir  George  Darwin  acting  as  the  repre> 
sentative  of  Great  Britain  and  the  University  of 
Cambridge,  and  as  a  distinguished  and  hospitable 
citizen. 

BofM  Apparent  yariaiiona  of  the  Vertical  Ob- 
icrved  at  the  Cheltenham  Magnetic  Obaerva- 
tory:  Mr.  J.  E.  Bubbank,  of  the  Coast  and 
Geodetic  Survey. 

The  paper  discussed  some  changes  of  level  of 
the  piers  on  which  the  Omori  seismograph  has 
been  mounted  at  the  Cheltenham  Magnetic  Ob- 
servatory. The  instrument  wacr  first  operated  in 
the  variation  observatory  where  there  is  no  di- 
nmal  range  of  temperature  and  the  annual  range 
is  only  about  2®  to  3**  C. 

With  falling  external  temperature,  as  in  cold 
waves,  the  top  of  the  W.-E.  pier  moved  toward 
the  east  and  the  top  of  the  N.-S.  pier  toward  the 
•oath;  with  rising  temperature  there  was  reverse 
nKnrement. 
The  W.-E.  pier  showed  a  distinct  diurnal  oscil- 


lation of  level  on  all  clear  days.  Shortly  after 
sunrise  it  began  to  tip  toward  the  east,  reaching 
its  maximum  east  deviation  about  10  ▲.!£.,  then 
it  tipped  toward  the  west  reaching  its  maximum 
west  deviation  about  4  p.m.,  and  then  slowly  re- 
turned to  its  normal  position.  This  diurnal  oscil- 
lation was  superposed  on  the  changes  of  level  due 
to  external  temperature  changes.  This  tilting  of 
the  pier  began  at  an  earlier  hour  in  summer  than 
in  winter  and  the  range  varied  greatly  on  different 
days,  depending  apparently  on  the  intensity  of 
the  solar  radiation.  The  range  of  motion  was 
greatest  in  winter  and  had  a  yearly  average  of 
about  one  second  of  arc.  The  N.-S.  pier  did  not 
show  any  appreciable  diurnal  variation  of  level. 

These  results  are  in  good  accord  with  similar 
observations  made  at  Potsdam  and  Wilhelmshaven, 
Germany,  both  as  regards  the  nature  and  magni- 
tude of  the  diurnal  oscillation  of  the  level. 

In  October,  1907,  the  seismograph  was  moved 
to  a  new  location  on  a  massive  concrete  pier  in  a 
small  house  about  one  hundred  yards  southeast  of 
its  former  location.  When  the  external  tempera- 
ture rises  this  pier  tips  towards  the  southeast, 
oppositely  to  the  pier  in  the  variation  house. 
There  is  a  diurnal  variation  of  level  in  the  W.-E. 
direction  but  no  appreciable  change  in  the  N.-S. 
direction. 

This  oscillation  begins  as  a  tilt  towards  the 
east  about  10  to  11  a.m.,  and  reaches  a  maximum 
east  deviation  about  4  to  6  p.m.,  and  then  returns 
slowly  to  the  normal  position;  it  appears  only  on 
clear  days.  The  range  is  about  the  same  as  in  the 
former  location,  but  during  clear  winter  weather 
when  the  nights  are  very  cold  the  combined  effect 
of  the  solar  radiation  and  the  external  tempera- 
ture changes  may  give  an  apparent  oscillation  as 
great  as  three  seconds  of  arc.  In  mild  summer 
weather  when  the  temperature  changes  are  small 
the  oscillation  rarely  exceeds  a  half  second  of  arc. 

Sudden  heavy  downpours  of  rain  cause  this  con- 
crete pier  to  tip  towards  the  northeast  by  an 
amount  in  some  cases  as  great  as  three  or  four 
seconds  of  arc.  When  the  ground  is  very  dry 
before  the  rain,  the  pier  receives  a  semi-permanent 
set  and  does  not  recover  its  former  position  for 
several  days,  if  at  all.  When  the  ground  is 
already  partly  saturated  the  pier  recovers  its  for- 
mer position  more  rapidly. 

This  tilting  of  the  pier  is  undoubtedly  local,  as 
it  did  not  appear  on  the  records  obtained  in  the 
variation  house. 

R.  L.  Fabis, 
Becretary 
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THE   CHEMICAL  SOCIETY  OF  WASHINGTON 

The  195th  meeting  was  held  at  the  George 
Washington  University  Lecture  Hall  on  Thursday 
evening,  January  13,  1910,  President  Failyer  pre- 
siding. The  attendance  was  forty-two.  The  report 
of  the  treasurer  was  read,  showing  a  balance  of 
$162  on  hand.  The  secretary  reported  that  during 
the  past  year  the  society  had  lost  71  members 
and  had  received  65  new  members.  The  society 
granted  a  waiver  of  jurisdiction  to  the  American 
Chemical  Society  over  all  of  Virginia,  except 
within  a  radius  of  twenty-five  miles  from  Wash- 
ington. Twenty-nine  of  the  members  lost  to  the 
society  during  the  past  year  were  within  this 
jurisdiction.  The  total  membership  was  reported 
as  240.  Twenty-three  papers  were  read  during 
the  year,  fourteen  of  which  were  scientific  and 
nine  technical  in  character. 

The  following  papers  were  read: 

"Nitrification  in  Soils,"  by  K.  F.  Kellerman, 
E.  R.  Allen  and  I.  G.  McBeth. 

"Availability  of  lodophenin  in  the  Separation 
of  Acetanilid  and  Acetphenetidin,"  by  W.  0. 
£)mery. 

"The  Translocation  of  Plant  Food  during  the 
Germination  of  Wheat,"  by  J.  F.  Breazeale  and 
J.  A.  LeClerc. 

Dr.  Kellerman  showed  that  the  modern  view- 
point is  that  the  soil  must  be  considered  alive,  a 
matrix  supporting  various  definite  groups  of 
microorganisms,  and  suggests  the  possibility  that 
bacteriological  diagnoses  may  determine  the  crop- 
producing  power  of  different  soils  and  the  causes 
thereof.  Although  this  work  is  yet  in  its  infancy, 
during  the  last  few  years  it  has  been  shown  that 
the  action  of  the  different  groups,  and  especially 
the  nitrifying  bacteria  in  soil  samples,  correlates 
fairly  well  with  the  productiveness  of  the  soils 
under  field  conditions. 

Dr.  Emery  showed  that  it  was  possible  to 
determine  phenacetin  in  the  presence  of  acetanilid. 

In  the  last  paper,  Mr.  Breazeale  showed  that 
during  germination  the  little  plantlet  absorbed 
96  per  cent,  of  the  nitrogen,  potassium  and  phos- 
phorus within  the  first  ten  days  of  germination, 
but  that  the  potassium  was  absorbed  at  a  much 
faster  rate  than  were  the  nitrogen  and  phosphorus. 

President  Failyer  appointed  V.  K.  Chesnut 
chairman  of  the  committee  on  communications, 
and  C.  L.  Alsberg,  chairman  of  the  entertainment 
committee. 

J.  A.  LeClebc, 

Secretary 


THE  AMEBIOAN  PHILOSOPHICAL  80CIETT 

On  the  evening  of  January  21  President  Nichols, 
of  Dartmouth  College,  was  to  have  addressed  the 
American  Philosophical  Society,  but  in  conse- 
quence of  an  attack  of  grip,  was  unable  to  be 
present.  Dr.  W.  W.  Re^i,  therefore,  took  his 
place,  reading  a  paper  on  "Modem  Antiseptic 
Surgery  and  the  ROle  of  Experiment  in  its  Dis- 
covery and  Development."  He  described  the  la- 
mentable condition  of  surgery  prior  to  Lister's 
epoch-making  discoveries,  then  quoted  chiefly  from 
Lister  the  experiments  .both  chemical,  bacterio- 
logical, and  finally  those  upon  animals  which  gave 
Lister  such  a  convincing  proof  of  the  value  of  his 
method  that  he  then  tried  it  upon  man.  Lister 
began  with  compound  fractures,  passing  through 
abscesses,  accidental  wounds  and  finally  making 
extensive  purposeful  wounds,  «.  e.,  operations  on 
the  human  body.  This  was  followed  by  a  state- 
ment of  the  condition  of  surgery  at  the  present 
time,  as  contrasted  with  the  pre-Listerian  days. 

The  paper  is  one  of  the  series  being  published 
by  the  Council  on  the  Defense  of  Medical  Research 
of  the  American  Medical  Association  and  will  be 
published  in  full  hereafter  in  the  Journal  of  the 
American  Medical  Association. 

On  the  evening  of  February  5  Professor  Francis 
G.  Benedict,  of  the  Carnegie  Nutrition  Laboratory 
in  Boston,  read  a  paper  on  "  The  Influence  of  Mental 
and  Muscular  Work  on  Nutritive  Processes."  The 
paper  described  a  series  of  metabolism  experiments 
with  a  respiration  calorimeter  at  Wesleyan  Uni- 
versity, Middletown,  Conn.  The  influence  of  the 
sustained  mental  effort  accompanying  the  taking 
of  regular  college  mid-year  examinations  was 
studied.  Twenty-two  men  spent  three  hours  inside 
the  chamber,  during  which  time  the  water  vapor- 
ized, carbon  dioxide  produced,  oxygen  consumed 
and  heat  produced  were  carefully  measured.  Com- 
pared with  twenty-two  control  tests  with  the  same 
individuals  no  changes  in  the  gross  metabolism 
attributable  to  mental  effort  were  noted.  A  pro- 
fessional bicycle  rider  using  a  special  form  of 
bicycle  ergometer  inside  the  respiration  chamber 
showed  that  mechanical  efficiency  of  num  was 
about  21  per  cent.  The  resting  energy  output 
of  92  calories  per  hour  was  raised  during  severe 
exhausting  work  to  over  600  calories  per  hour, 
of  which  116  calories  were  transformed  into 
effective  work. 

The  Nutrition  Laboratory  of  the  Cam^e  Insti- 
tution of  Washington  in  Boston  is  equipped  with 
special  apparatus  for  studying  similar  problems 
in  metabolism. 
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THE    CARNEGIE    FOUNDATION    FOR     THE 
ADVANCEMENT    OF    TEACHING' 

THE  ACTUABIAL  SIDE  OF  THE  BETIBINO 
ALLOWANCE  SYSTEM 

The  foundation  has  now  had  four  Teairs 
of  history.  It  seems,  therefore,  desirable  to 
examine  as  critically  as  possible  the  experi- 
ence gained  in  this  interval.  It  will  be  re- 
membered that  in  each  report  emphasis  has 
been  laid  upon  the  fact  that  the  income  of 
the  foundation  could  sustain  permanently 
a  satisfactory  retiring  allowance  system  for 
only  a  limited  number  of  teachers  and  that 
it  was  desirable  to  determine  at  as  early  a 
date  as  practicable  the  approximate  load 
the  income  could  carty ;  or,  put  in  another 
way,  to  determine  the  number  of  teachers 
as  well  as  the  number  of  institutions  which 
the  foundation  might  safely  include  in  the 
retiring  allowance  system. 

For  the  sake  of  continuity  I  venture  to 
state  in  some  detail  the  process  through 
which  the  trustees  have  gone. 

When  the  first  $10,000,000,  with  its  in- 
come  of  $500,000,  was  placed  in  the  hands 
of  the  trustees,  the  problem  before  them 
presented  a  variety  of  factors,  some  of 
which  were  of  an  actuarial  nature,  but 
mainly  the  factors  were  of  an  educational 
and  social  character. 

From  the  actuarial  standpoint  the  prob- 
lem could  be  stated  in  several  ways.  Per- 
haps the  most  simple  way  to  state  it  is  in 
the  following  terms.  Assuming  one  thou- 
sand college  professors  at  an  average  age 
of  forty-seven,  assuming  three  fourths  of 

^Extract  from  an  advance  copy  of  the  Fourth 
Annual  Report  of  the  president  and  of  the 
treasurer. 
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them  to  have  wives,  assoming  an  average 
pension  of  $1,000,  and  assuming  that  sur- 
viving widows  would  receive  half  of  the 
pension  which  their  husbands  had  earned, 
what  would  be  the  probable  sum  necessary 
to  set  aside  in  order  to  meet  the  annuities 
which  would  finally  result  if  every  pro- 
fessor retired  at  sixty-five  t 

To  answer  this  question  one  must  assume 
a  mortality  table  and  a  rate  of  interest. 
Teachers  have  a  better  expectation  of  life 
than  that  indicated  in  the  American  mor- 
tality tables,  and  it  was  therefore  necessary 
to  use  some  table  which  represented  more 
nearly  the  expectation  of  life  in  the  case 
of  preferred  risks.  The  best  authority 
available  for  this  purpose  is  the  McClin- 
tock  tables,  prepared  by  Mr.  Emory  Mc- 
Clintock,  actuary  of  the  Mutual  Life  In- 
surance Company  of  New  York.  These 
tables  were  made  up  by  taking  into  consid- 
eration all  the  standard  annuity  tables  in 
use  in  1899,  such  as  Pinlayson's  table 
(which  was  for  many  years  the  standard 
in  Great  Britain) ,  the  results  of  the  French 
companies  and  also  the  experience  of  the 
New  York  Life  and  the  Mutual  Life  In- 
surance companies  in  the  writing  of  an- 
nuities. The  lives  of  such  annuitants  form 
very  much  the  same  class  of  risks  which 
those  of  teachers  offer.  This  table  was 
adopted  as  the  New  York  standard  for 
annuities  after  the  recent  insurance  in- 
vestigation, the  law  going  into  effect  Jan- 
uary 1,  1907.  The  difference  in  the  life 
expectation,  as  computed'  by  the  American 
mortality  tables  and  by  the  McClintock 
tables,  is  shown  in  the  following  compari- 
sons. 

Another  assumption  which  must  be  made 
is  the  rate  of  interest.  The  rate  prescribed 
by  law,  upon  which  life  insurance  com- 
panies base  their  calculations,  is  3^  per 

cent. 
Assuming  this  extreme  case,  the  actu- 
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aries  estimated  that  a  capital  of  $10,000,- 
000  would  permanently  carry  such  a  load 
as  that  indicated  for  a  body  of  approxi- 
mately three  thousand  teachers.  Some 
teachers  will,  however,  die  before  reaching 
sixty-five;  others  will  resign;  but,  mest  im- 
portant of  all,  the  bulk  of  teachers  who 
reach  the  age  of  sixty-five  will  prefer  to 
teach  for  some  years  longer,  and  the  foun- 
dation receives  five  per  cent,  instead  of 
three  and  a  half.  All  of  these  considers 
tions  indicate  that  under  such  conditions 
as  hold  in  practise  such  a  capital  would 
supply  an  average  allowance  of  $1,500  a 
year  to  such  retired  teachers  and  their 
widows  as  are  likely  to  be  furnished  by  a 
body  of  three  thousand  professors.  This 
estimate  was  given  in  the  first  annual  re- 
port. 

On  the  other  hand,  there  are  numerous 
facts  on  the  other  side  of  the  ai^^oment 
which  will  occur  to  every  one.  Sueh  an  as- 
sumption provides  for  less  than  one  hun- 
dred institutions  (or,  with  the  sixteen  mil- 
lions now  in  control  of  the  foundation,  for 
perhaps  one  hundred  and  twenty  institu- 
tions, of  which  about  one  half  have  now 
been  admitted).  It  can  not  provide  for  all 
the  colleges  of  America,  and  this  fact  has 
been  emphasized  in  each  annual  report. 
In  addition,  we  have  taken  no  account  of 
the  growth  of  the  institutions  of  learning. 
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If  we  assume  that  Harvard,  and  Columbia 
are  to  have  in  the  next  generation  faculties 
of  two  thousand  instead  of  two  hundred,  if 
we  assume  that  salaries  are  to  be  greatly 
increased,  and  if  we  assume  that  every 
professor  is  to  claim  his  retiring  allowance 
the  moment  it  is  available  to  him  under 
the  rules,  it  is  clear  that  the  large  endow- 
ment of  the  foundation  will  be  inadequate 
for  even  those  institutions  which  have  been 
admitted; 

The  truth  is,  however,  that  the  matter  is 
only  in  a  partial  sense  an  actuary's  prob- 
lem; all  these  assumptions  do  not  detract 
from  the  fact  that  a  well  informed  and 
conscientious  body  of  trustees  can,  with  the 
amount  of  income  now  in  their  control 
(some  $800,000),  maintain  a  satisfactory 
system  of  retiring  allowances  for  perhaps 
five  thousand  teachers,  distributed  in  about 
one  hundred  and  twenty  institutions.  To 
do  this  is  mainly  a  problem  of  common 
sense  and  fairness,  not  one  of  actuarial 
computation. 

This  is  the  practical  advice  which  the 
trustees  received  from  the  actuaries  them-* 
selves  at  the  beginning  of  their  administra- 
tion.  They  said : 

The  problem  is  only  partly  actuarial.  No  man 
can  pomibly  predict  what  will  happen  under  any 
usomed  method  of  retirement.  Frame  your  rules 
aceordlBg  to  your  judgment  of  what  will  best  serve 
the  interests  of  the  teachers,  within  the  general 
eetimates  indicated.  Reserve  carefully  the  power 
to  amend  your  rules  of  retirement  as  circum- 
sttnoes  may  require,  and  go  forward  to  acquire 
rach  experience  as  will  enable  you  to  make  per- 
manent and  final  rules. 

This  is  the  course  which  the  trustees  pur- 
sued; there  was  really  no  other  open  to 
them.  They  adopted  certain  rules  for  the 
gnmting  of  retiring  allowances,  always 
accompanying  the  statement  of  the  rules 
with  the  following  provision: 

The  Carnegie  Foundation  for  the  Advancement 
of  Teaching  retains  the  power  to  alter  these  rules 


in  such  manner  as  experience  may  indicate  as 
desirable  for  the  benefit  of  the  whole  body  of 
teachers. 

This  was  accompanied  by  the  additional 
statement  that  a  pension  once  granted 
would  not  be  affected  by  a  subsequent 
change  in  the  rules. 

THE  ADOPTION   OF   THE  PRESENT  RULES 

It  was  after  such  conference  with  expert 
actuaries  that  the  present  rules  were 
framed.  At  that  time  a  smaller  number  of 
institutions  seemed  likely  to  be  eligible 
than  has  since  proved  to  be  the  case.  The 
state  institutions  have  within  the  last  year 
been  made  eligible,  and  many  colleges 
which  at  that  time  had  denominational  re- 
strictions of  a  legal  sort  have  since  removed 
them  and  have  become  thereby  eligible  for 
consideration.  The  most  the  truHtees  hoped 
for  at  that  time  was  jbo  establish  retiring 
allowances  in  enough  institutions  to  bring 
in  the  retiring  allowance  plan  as  a  part  of 
American  college  administration.  As 
stated  in  the  first  annual  report,  pages  30, 
31: 

It  is  estimated  that  an  income  of  $500,000  will 
maintain  a  system  of  retiring  allowances,  upon 
the  scale  adopted,  for  something  over  three  thou- 
sand professors.  This  would  correspond  to  the 
admission  of  somewhere  between  one  hundred  and 
one  hundred  and  twenty  institutions  to  the  ac- 
cepted list.  .  .  .  The  establishment  of  an  effective 
system  of  retiring  allowances  in  one  hundred  in- 
stitutions in  the  United  States  and  Canada  will 
contribute  vastly  more  to  the  introduction  of  the 
retiring  pay  principle  in  American  education  than 
the  maintenance  of  a  charitable  fund  for  a  much 
larger  number  of  institutions.  Once  the  principle 
is  established,  and  in  so  large  a  number  of  insti- 
tutions as  this,  it  will  be  necessary  for  institu- 
tions which  for  any  reason  are  not  eligible  to  this 
list  to  provide  such  retiring  allowances  for  pro- 
fessors from  other  sources.  This  estimate,  though 
only  an  approximate  one,  brings  squarely  before 
the  trustees  the  consideration  of  the  probable  limit 
of  the  fund  itself. 

Much  thought  was  given  to  the  framing 
of  such  rules  as  might  best  serve  the  inter- 
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estsof  teachers.   The  underlying  principles 
which  seemed  to  be  clear  were  these: 

1.  The  retiring  allowance  mnst  come  to 
the  teacher  as  a  right  and  in  accordance 
with  fixed  rules. 

2.  It  should  form  a  fair  proportion  of 
his  active  pay  and  a  larger  proportion  of 
small  salaries  than  of  large  ones,  a  condi- 
tion which  was  rendered  fair  by  paying 
the  same  proportion  of  the  first  thousand 
dollars  of  active  pay  to  all. 

3.  The  retiring  allowance  should  be 
available  at  some  fixed  age  and  after  some 
stated  period  of  service. 

4.  Some  account  should  be  taken  of  disa^ 
bility. 

5.  The  retiring  allowance  system  should 
embrace  in  its  provisions  the  widows  of 
teachers  who  under  the  rules  had  become 
eligible  to  retiring  allowances. 

The  question  of  the  minimum  limit  at 
which  retirement  on  the  ground  of  age 
should  be  permitted  was  one  concerning 
which  there  was  wide  difference  of  opinion. 
The  two  ages  most  often  su^ested  to  the 
trustees  were  sixty-five  and  seventy.  A 
number  of  teachers  argued  that  seventy 
was  early  enough  for  a  fixed  date  for  re- 
tirement. More  than  one  teacher  of  prom- 
inence urged  that  a  teacher  was  at  his  best 
between  sixty-five  and  seventy  (these  were 
all  men  past  sixty-five).  On  the  whole, 
however,  it  seemed  clear  that  if  the  right  to 
a  retiring  allowance  did  not  mature  till  the 
age  of  seventy,  a  large  part  of  the  benefit 
of  the  endowment  would  be  lost.  The  trus- 
tees therefore  fixed  upon  sixty-five  as  a 
reaaonable  minimum  limit  upon  which  re- 
tirement on  the  ground  of  age  could  be 
claimed,  leaving  the  question  of  the  con- 
tinuance of  a  teacher's  service  beyond  that 
period  to  be  determined  entirely  by  the 
college  and  himself.  The  rule  which  re- 
sulted from  this  action  is  as  follows: 


RuuB  1.  Beiiremewt  <m  the  BnHs  of  Af€. — Amy 
person  sixty-fi^e  years  of  age,  who  has  had  ntt 
less  than  fifteen  years  of  servioe  as  a  professor 
and  who  is  at  the  time  a  professor  in  an  aeeepted 
institution,  shall  be  entitled  to  an  annual  retiring 
allowance,  computed  as  follows: 

(a)  For  an  active  pay  of  twelve  hundred  dollan 
or  less,  an  allowance  of  one  thousand  dollar^  pro- 
vided no  retiring  allowance  shall  exceed  ninety 
per  cent,  of  the  active  pay. 

(6)  For  an  active  pay  greater  than  twelve  hun- 
dred dollars  the  retiring  allowance  shall  equal  one 
thousand  dollars,  increased  by  fifty  dollars  for 
each  one  hundred  dollars  of  active  pay  in  ezeees 
of  twelve  hundred  dollars. 

(o)  No  retiring  allowance  shall  exceed  lour 
thousand  dollars. 

0>mputed  by  the  formula:  R  =  A/2  -f-  400, 
where  i2  =  annual  retiring  allowance,  and  A  = 
active  pay. 

It  seemed  extremely  desirable  that  a  re- 
tiring allowance  i^ystem  should  include 
some  provision  for  teachers  who,  after 
long  service,  have  become  broken  in  health 
or  who  by  phjrsical  infirmity,  such  as  the 
loss  of  hearing,  are  incapacitated  for  their 
calling.  Among  the  most  pathetic  cases  in 
the  profession  of  the  teacher  and  those 
most  embarrassing  to  the  colleges  them- 
selves have  been  the  ones  in  which  teachers 
have,  after  faithful  service,  broken  in 
health  and  found  themselves  with  ap- 
proaching age  practically  helpless.  In 
consequence  the  trustees  adopted  a  second 
rule  providing  for  retirement  on  the 
ground  of  service,  intended  to  meet  such 
cases  as  those  referred  to,  together  with 
the  rare  cases  which  now  and  then  arise 
when  a  man  of  real  genius  as  a  scholar 
might  prefer  to  accept  a  smaller  pension 
and  devote  himself  exclusively  to  produc- 
tive work  in  science  or  literature.  The 
trustees  realized  that  retirement  below  the 
age  of  sixty-five  threw  upon  the  founda- 
tion a  larger  load  than  the  retirement  of 
one  above  that  age.  It  was  believed,  how- 
ever, that  the  number  of  teachers  who 
would  avail  themselves  of  retirement  under 
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such  conditions  would  be  confined  almost 
exclusively  to  those  who  were  physically 
impaired,  and  that  the  load  coming  from 
this  provision  would  be  small.  The  second 
rule,  providing  for  retirement  on  the 
ground  of  service,  is  as  follows: 

Bui£  2.  Retirement  on  the  Basis  of  Bervioe, — 
Any  person  who  has  had  a  servioe  of  twenty-five 
years  as  a  professor,  and  who  is  at  the  time  a 
professor  in  an  accepted  institution,  shall  be 
entitled  to  a  retiring  allowance  computed  as  fol- 
lows: 

(a)  For  an  active  pay  of  twelve  hundred  dol- 
lars or  less,  a  retiring  allowance  of  eight  hundred 
dollars,  provided  that  no  retiring  allowance  shall 
exceed  eighty  per  cent,  of  the  active  pay. 

( 6 )  For  an  active  pay  greater  than  twelve  hun- 
dred dollars,  the  retiring  allowance  shall  equal 
eight  hundred  dollars,  increased  by  forty  dollars 
for  each  one  hundred  dollars  in  excess  of  twelve 
hundred  dollars. 

(o)  For  each  additional  year  of  service  above 
twenty-five,  the  retiring  allowance  shall  be  in- 
creased by  one  per  cent,  of  the  active  pay. 

id)  No  retiring  allowance  shall  exceed  four 
tDousand  dollars. 

Computed  by  the  formula:  R  =  A/lOO(h-h  15) 
-f  320,  where  R  =  retiring  allowance,  A  =  active 
pay,  and  b  =  number  of  years  of  service. 

The  second  rule  thus  became  a  complex 
one,  covering  service  and  disability.  In 
addition,  the  executive  committee  has,  by 
the  authority  of  the  trustees,  granted  oc- 
casional temporary  disability  allowances, 
usually  for  one  or  two  years'  duration,  to 
enable  a  teacher  who  has  broken  down  to 
regain  health. 

A  third  rule  provided  for  a  pension  for 
the  widow  of  any  teacher  who,  either  on 
the  ground  of  age  or  service,  was  entitled 
to  a  retiring  allowance. 

These  rules  have  now  been  in  operation 
four  years.  During  this  period  an  enor- 
mous amount  of  correspondence  has  gone 
on  between  the  foundation  and  teachers 
and  college  officers  in  all  parts  of  America. 
The  rules  have  been  criticized  and  exam- 
ined from  every  point  of  view.    It  seems, 


therefore,  an  opportune  moment  to  review 
the  experience  of  the  foundation  in  their 
administration  and  to  reexamine  the  whole 
matter  in  the  light  of  this  experience.  Be- 
fore proceeding  to  this  examination,  how- 
ever, some  light  will  be  thrown  on  the 
question  by  the  testimony  of  the  teachers 
who  have  accepted  retiring  allowances.  I 
have  written  to  each  teacher  who  is  re- 
ceiving a  retiring  allowance  and  asked  a 
frank  statement  of  the  reasons  for  his  re- 
tirement. It  is  a  part  of  the  invariable 
policy  of  the  Carnegie  Foundation  to  place 
in  the  hands  of  those  interested  in  educa- 
tion the  fullest  details  respecting  the  foun- 
dation and  its  administration.  In  accord- 
ance with  that  policy  the  nature  of  these 
replies  is  indicated  in  the  following  sum- 
mary. 

THE  REASONS  WHY  COLLEGE  TEACHERS 

RETIRE 

The  inquiries  just  referred  to  were  ad- 
dressed to  teachers  on  the  retired  list,  with 
the  understanding  that  individual  letters 
were  not  to  be  quoted.  The  summary 
which  follows  represents,  therefore,  only 
such  classification  of  the  replies  as  is  pos- 
sible without  direct  quotation.  The  cor- 
respondence makes  an  interesting  contribu- 
tion to  the  history  of  this  matter,  and 
throws  light  on  the  varied  conditions  of 
college  administration  in  small  and  large 
institutions  and  in  various  parts  of  the 
continent. 

Letters  were  addressed  to  two  hundred 
and  eleven  teachers  on  the  retired  list, 
asking  for  the  purposes  of  the  foundation 
a  brief  statement  of  the  reasons  for  retire- 
ment. Replies  were  received  in  practically 
every  case,  and  these  were,  with  few  ex- 
ceptions, sufficiently  definite  to  give  a  clear 
idea  of  the  motives,  or  the  combination  of 
motives,  which  induced  the  writer  to  retire 
from  active  service. 
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For  the  sake  of  clearness  and  in  order 
to  help  our  discussion  of  the  rules,  it  is  best 
to  consider  these  replies  in  two  groups: 
first,  the  replies  of  those  who  retired  after 
reaching  the  age  of  sixty-five  under  Rule 
1 ;  second,  the  replies  of  those  who  retired 
below  the  age  of  sixty-five  under  Rule  2. 

Some  one  hundred  and  sixty-five  letters 
were  received  from  professors  who  had  re- 
tired at  sixty-five  or  over.  These  men  can 
be  divided  as  to  age  into  two  groups  ap- 
proximately equal  in  number,  the  one 
group  retiring  at  ages  between  sixty-five 
and  seventy,  and  the  other  retiring  above 
seventy.  The  size  of  this  second  group  is, 
however,  probably  disproportionately  high 
because  previous  to  the  establishment  of 
the  foundation  many  teachers  continued 
in  service  longer  than  they  would  under 
present  conditions. 

Of  the  whole  number  retiring  on  reach- 
ing sixty-five  or  later,  twenty-seven,  or 
nearly  one  sixth,  state  that  their  retirement 
was  distasteful  to  them.  They  were,  in 
their  judgment,  in  full  vigor  of  mind  and 
body,  but  either  on  account  of  some  statu- 
tory provision  of  their  college,  or  by  reason 
of  the  advice  or  wish  of  the  college  admin- 
istration, they  felt  their  retirement  to  be 
necessary. 

In  addition  to  the  twenty-«even  men  who 
state  frankly  that  they  retired  against 
their  own  wishes  and  judgment,  there  is  a 
considerable  group  who  indicate  that  they 
were  induced  to  ask  for  a  retiring  allow- 
ance through  a  foreboding  on  the  subject 
of  age.  They  retired  not  on  account  of 
pressure  from  the  administration  or  on  ac- 
count of  a  statutory  provision,  but  because 
they  wished  to  anticipate  the  formal  sug- 
gestion of  such  action. 

Various  personal  considerations  were 
given  for  retirement  of  a  sort  which  do  not 
permit  classification.  For  example,  a  few 
professors  in  small  colleges  felt  the  burden 


of  too  much  elementary  teaching  and  the 
hopelessness  of  relief  in  view  of  the  pov- 
erty of  their  colleges.  Under  such  cir- 
cumstances, they  preferred  to  retire  alto- 
gether from  teaching.  A  small  group 
retired  out  of  dissatisfaction  with  the  atti- 
tude of  their  colleges  toward  their  subject; 
one  teacher  thought  that  a  wise  husbandry 
of  the  college's  resources  demanded  the 
abolition  of  his  department.  Recent  revo- 
lutionary changes  in  science  caused  five 
men  between  sixty-five  and  seventy-five  to 
conclude  that  younger  men  were  more 
capable  of  adapting  class-room  methods  to 
the  new  discoveries.  Two  frankly  stated 
that  their  scholarship  seemed  to  them  to 
belong  to  an  older  generation,  and  it  was 
too  late  to  begin  the  mastery  of  new 
methods. 

The  largest  group— fifty-two  in  all, 
nearly  one  third  of  those  retiring  on  the 
ground  of  age— wrote  in  a  serene  and 
cheerful  spirit.  In  the  main  the  tenor  of 
their  letters  was  to  the  effect  that  they  had 
discharged  their  duties  to  their  profession, 
and  with  growing  bodily  infirmities  they 
were  glad  to  retire  from  active  duties  as 
teachers  to  some  long-deferred  study  or 
research.  These  men  wrote  with  grateful 
hearts  concerning  the  opportunities  for 
work  which  their  profession  had  given 
them,  and  with  equal  gratitude  for  the 
provision  which  enabled  them  to  look  for- 
ward to  a  quiet  and  useful  old  age.  If  any 
man  is  discouraged  over  the  outlook  of  the 
American  scholar,  he  will  get  new  faith  by 
reading  the  letters  of  these  veterans,  some 
of  whom  had  filled  professors'  chairs  for 
sixty  years. 

From  teachers  who  had  retired  under 
the  provision  of  Rule  2  and  who,  on  retire- 
ment, were  below  the  age  of  sixty-five, 
forty-two  letters  were  received.  Of  these 
only  twelve  had  retired  on  the  ground  of 
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impaired  health— four  (ages  fifty-nine, 
sixty-one,  sixty-three,  sixty-four)  suffering 
from  defective  eyesight  or  hearing,  and 
eight  (ages  fifty-four,  fifty-six,  fifty-eight, 
fifty-eight,  sixty-one,  sixty-two,  sixty-four, 
sixty-four)  having  developed  some  malady 
or  incurred  a  general  breakdown  in  health. 
Of  the  remaining  thirty,  ten  (ages  two 
each  at  fifty-two,  fifty-four,  sixty-two, 
sixty-three  and  sixty-four)  retired  on  ac- 
GOimt  of  some  college  complications,  five  of 
them  stating  explicitly  that  their  resigna- 
tions were  requested  by  the  presidents  of 
their  respective  institutions  or  that  they 
were  dismissed. 

Twenty  still  remain  to  be  accounted  for. 
These  were  in  good  health  and  in  their 
own  judgments  capable  of  teaching  satis- 
factorily. Five  (ages  fifty-five,  sixty,  sixty, 
sixty,  sixty-three)  desired  to  engage  in  the 
work  of  research  or  other  professional 
labor,  with  the  additional  reason  in  one 
case  of  dissatisfaction  with  the  attitude  of 
the  student  body  and  in  another  the  fear 
that  the  college  might  prefer  retirement. 
Two  (ages  sixty  and  sixty-three)  took  ad- 
yantage  of  the  opportunity  for  family  rea- 
sons; two  (ages  sixty-one  and  sixty-three) 


thought  that  younger  colleagues  ought  to 
have  the  chance  to  occupy  the  positions 
they  held;  five  (ages  fifty-one,  fifty-seven, 
fifty-eight,  sixty,  sixty-two)  desired  to  en- 
gage in  business;  six  (ages  fifty-one,  fifty- 
four,  fifty-six,  sixty,  sixty-two  and  sixty- 
three)  desired  recreation  and  relief  from 
the  recitation  and  lecture  room. 

The  statements  by  these  two  groups  of 
men  are  most  illuminating  in  respect  to  the 
actual  working  of  such  provisions  as  are 
incorporated  in  the  present  rules. 

THE  WORKING  OP  THE  RULES  FOR  RETIREMENT 
AND  THEIR   BETTERMENT 

The  following  table  shows  in  condensed 
form  the  financial  load  which  has  resulted 
in  accepted  institutions  under  the  opera^ 
tion  of  the  rules  as  they  have  hitherto 
stood.  The  statement  is  confined  to  the  ac> 
cepted  institutions  for  two  reasons— firsts 
the  teachers  in  these  institutions  are  the 
only  teachers  who  have  had  free  opportun- 
ity to  avail  themselves  of  the  retiring  al- 
lowance provisions;  and  secondly,  these 
institutions  contain  the  only  body  of 
teachers  for  whom  the  foundation  has  ac- 
cepted permanent  responsibility. 


COST  OF  BETIBEMENTS  AT  THE 

AGE  OF  STXTY-FTVE  OR  OVER 

Tear 

No.  of 

Accepted 

Initttu- 

tions 

No.  of 
Teachers 

in 
Facaltiee 

No.  of 

Retired 

Teaebers 

on  Roll 

Average 
Age 
at  Re- 
tirement 

Annual 
Grant  of 
Retiring 
Allow- 
ances 

Number 

of 

widows 

Pensioned 

Annual 
Grant  of 
Widows' 
Pensions 

Total 

Annual 

Grant 

at  End  of 

Year 

Deduc- 
tions 
through 
Death 

Annual 

Load  at 

End  of 

Year 

1905-6* 
190^7 
1907-8 
1908-9 

52 
55 

62 
67 

2,261 
2,309 
2,444 
2,966 

34 

64 

85 

129 

71.4 
70.7 
70.7 
70.6 

1  52,365 

99,160 

136,365 

214,250 

3 

5 

5 

11 

$2,700 
4,340 
4,020 
7,995 

$  55,065 
103,500 
144,405 
222,245 

$13,710 
3,880 
1.940 

$  55,065 

89,790 

140,525 

220,305 

COST  OF  BETTISEMENTS  AT  AGES  BELOW  aXXTT-FIVE  ON  BASIS  OF  SEBVICE 


Year 

No.  of 

Teachers 

Retired 

below  66 

Ayerage 

Age  at 

Retirement 

Annual 

Grant  of 

Retiring 

Allowances 

No.  of 

Widows 

Pensioned 

Annual 
Grant  of 
Widows' 
Pensions 

Total  An- 
nual Grant 
at  End  of 
Year 

Deductions 

through 

Deaths 

Annual 

Load  at 

End  of  Year 

1905-6 
1906-7 
1907^ 
1908-9 

5 
15 
26 
40 

62 
60.3 
59 
58.6 

1  9,395 
25,810 
39,460 
62,355 

1 

6 

14 

21 

1      600 

5,125 
13,205 
20,390 

1  9,995 
30,935 
52,665 
82,745 

$2,190 

600 

4,745 

$  9,995 
28,745 
52,065 
78,000 

•June  to  October,  1906. 
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ALLOWANCES  FOB  TEMPOBABY  DISABILITT 


Year 

Number 

Amount 

1905-6 

8 

$11,675 

1900-7 

10 

14,216 

1907-8 

14 

22,615 

1908-9 

17 

28,235 

The  discussion  of  these  statistics  will  be 
most  profitable  if  the  two  groups  are  again 
considered  separately. 

(A)  Retirements  on  the  Ground  of  Age 

{Rule  1) 

On  the  whole  the  results  obtained  under 
the  use  of  this  rule  present  a  satisfactory 
outcome.  Teachers  w;ho  have  passed  the 
minimum  age  at  which  a  retiring  allow- 
ance may  be  claimed  have  apparently 
availed  themselves  of  the  opportunity  to 
retire  in  much  the  manner  in  which  the 
trustees  had  anticipated. 

With  regard  to  the  objection  voiced  by  a 
considerable  group  that  they  were  retired 
while  still  capable  and  eager  to  discharge 
their  duties,  a  word  may  be  said.  The 
question  of  compulsory  retirement  at  a 
fixed  age  is  one  which  has  been  much  dis- 
cussed. Several  institutions  have  adopted 
such  a  rule,  the  age  of  retirement  being 
fixed  at  ages  ranging  from  sixty-five  to 
seventy  years.*  In  the  case  of  any  individ- 
ual the  active  service  may  be  lengthened 
by  action  of  the  college  trustees.    The  ques- 

*The  following  institutions  have  adopted  more 
or  less  definite  regulation^  for  the  retirement  of 
professors  upon  reaching  a  given  age.  In  most 
instances  provision  is  made  for  the  extension  of 
the  age  limit  by  the  trustees:  University  of  Cin- 
cinnati, 65  years;  Cornell  University,  65;  Dart- 
mouth College,  70;  Harvard  University,  60  volun- 
tary, 66  compulsory;  Grinnell  College,  70;  Leland 
Stanford  Junior  University,  65;  Marietta  College, 
65;  Oberlin  College,  65  voluntary,  68  compulsory; 
New  York  University,  65;  University  of  Minne- 
sota, 68;  University  of  Pittsburgh,  65  (tacit 
understanding,  but  no  rule) ;  Swarthmore  College, 
65;  Vassar  College,  65  voluntary,  70  compulsory; 
Williams  College,  65  volimtary,  68  compulsory; 
Yale  University,  65  voluntary. 


tion  whether  compulsory  retirement  is  a 
wise  provision  in  an  institution  of  learning 
is  one  upon  which  something  may  be  said 
on  both  sides. 

It  is  dear  that  the  artificial  closing  of 
the  work  of  a  great  teacher  is  a  matter  to 
be  regretted,  and  in  the  active  professicHis 
of  the  world  sixty-five,  or  even  sixly-eight, 
is  a  period  in  which  many  men  do  their  best 
work.  In  trade,  in  politics  and  in  the  pro- 
fession of  the  law  the  years  between  sixty- 
five  and  seventy  are  those  in  which  men  as- 
sume successfully  the  heaviest  responsi- 
bilities. Viscount  Morley  at  seventy-one 
is  framing  a  new  plan  of  government  for 
an  empire  of  three  hundred  million  people. 
Chief  Justice  Marshall  guided  the  delibera- 
tions of  the  Supreme  Court  of  the  United 
States  with  unabated  vigor  until  his  death 
at  eighty.  Lord  Palmerston  first  became 
Prime  Minister  of  England  in  his  sixty- 
ninth  year.  Von  Moltke  was  seventy  at  the 
beginning  of  the  Franco-Prussian  War.  It 
would  have  been  a  great  loss  to  scholarship 
to  have  retired  at  sixty-five  Bunsen,  who 
taught  at  Heidelberg  until  he  was  seventy- 
eight  ;  or  Von  Banke,  who  taught  at  Berlin 
until  he  was  seventy-six;  or  Von  Banke's 
colleague,  Mommsen,  who  was  still  teach- 
ing when  he  died  at  the  age  of  eighty-six. 
The  University  of  Glasgow  would  have 
suffered  if  it  had  not  permitted  Lord  Kel- 
vin to  occupy  his  professorship  until  his 
voluntary  retirement  at  seventy-five,  and 
the  University  of  Jena  is  a  stronger  insti- 
tution because  Ernst  Haeckel  is  stUl  pro- 
fessor of  zoology  there,  in  his  seventy-sixth 
year.  Lord  Acton  was  sixty-one  before  he 
began  his  eleven  years'  fruitful  service  in 
the  chair  of  modem  history  at  Cambridge, 
and  Edward  A.  Freeman  was  the  same  age 
when  he  accepted  the  corresponding  chair 
at  Oxford.  Upon  Freeman's  death  in  his 
seventieth  year  he  was  succeeded  by  James 
Anthony  Froude,  then  seventy-four.     It 
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is  also  evident  that  the  fixing  of  an  arbi- 
trary limit  causes  some  apprehension  to 
men  approaching  that  period. 

All  this,  however,  does  not  affect  the  fact 
that  notwithstanding  the  presence  of 
notable  service  by  men  of  seventy  and  up- 
ward, the  average  man  of  ability  does  not 
attain  to  such  achievement,  and  that  the 
average  men  are  inclined  to  cling  to  their 
regular  duties  and  to  their  official  positions 
after  their  efficiency  is  seriously  impaired. 
It  is  not  easy  for  the  individual  to  differen- 
tiate between  those  motives  which  are 
egoistic  and  those  which  are  not.  Few 
men  at  seventy  are  critical  judges  of  their 
own  efficiency.  While,  therefore,  a  fixed 
and  invariable  rule  for  the  retirement  of  a 
teacher  may  not  be  the  best  solution,  it  is 
clear  that  the  college  professor  at  such  an 
age  ought  to  be  .willing  to  leave  the  ques- 
tion of  retirement,  in  some  measure  at 
least,  to  the  judgment  of  others.  As  our 
American  institutions  are  organized,  it  is 
not  easy  to  keep  men  in  position  who 
render  partial  service. 

There  is  another  view  of  retirement 
voiced  by  some  of  these  teachers  which 
seems  worth  notice,  and  that  is  the  fear  of 
lack  of  some  agreeable  and  useful  way  of 
spending  one's  time  if  regular  teaching 
duties  are  given  up.  We  are  accustomed 
to  this  attitude  in  the  case  of  the  business 
man,  but  one  scarcely  expects  to  find  a 
sdiolar  at  a  loss  to  know  how  to  entertain 
himself  in  old  age.  The  situation  suggests, 
at  least,  that  college  professors  do  not  al- 
ways have  sufficiently  broad  foundations 
for  their  scholarship  nor  adequate  con- 
nection with  varied  and  enduring  human 
interesta 

Only  one  serious  criticism  has  been 
made  of  this  rule.  It  is  urged  that  the 
rule  does  injustice  to  the  profession  of  the 
teacher  by  excluding  service  in  the  grade 
of  instructor  from  counting  toward  the 


earning  of  a  retiring  allowance.  It  is 
urged  that  the  position  of  instructor"  is 
one  calling  for  high  professional  training; 
that  it  belongs  to  the  recognized  profes- 
sional grades  of  university  work ;  that  the 
work  of  an  instructor  in  one  of  the  large 
universities  is  often  of  a  higher  order  and 
involves  greater  responsibility  than  that  of 
an  assistant  professor  in  a  small  college; 
and  finally  that  the  actual  work  of  teach- 
ing in  the  large  institutions  has  for  the 
last  two  decades  fallen  in  increasing  meas- 
ure upon  the  shoulders  of  the  instructor. 
These  criticisms  are  valid  ones.  There  is  a 
further  effect  noticeable  under  the  present 
rules  the  tendency  of  which  is  bad,  namely, 
the  pressure  upon  colleges  to  appoint  men 
to  faculty  places  in  order  that  the  term  of 
service  may  begin  to  count  toward  a  pen- 
sion. This  pressure  is  natural;  it  is  diffi- 
cult to  withstand;  and  it  is  almost  wholly 
bad.  Advancement  in  salary  and  eligibil- 
ity to  a  pension  ought  not  to  depend  on 
promotion  to  an  assistant  professorship. 
I  therefore  recommend  the  amendment  of 
this  rule  so  as  to  include  recognition  of  the 
service  of  the  teacher  in  the  grade  of  in- 
structor. 

The  practical  question  which  arises  is: 
'*How  much  ought  the  term  of  service  to 
be  lengthened  in  order  to  include  service 
as  an  instructor  T' 

This  question  is  not  easy  to  answer,  since 
the  statistics  of  ten  and  twenty  years  ago 
do  not  fit  the  experience  of  to-day.  Men 
were  appointed  twenty  years  ago  to  in- 
structorships  at  an  earlier  age  than  to-day. 
In  fact,  the  place  of  instructor  is  to-day  a 
different  one.  Furthermore,  in  the  smaller 
colleges  service  in  this  grade  lasts  usually 
only  a  short  time,  while  in  the  large  uni- 
versities it  may  last  five  or  ten  years,  and 

'The  pofiition  of  lecturer  in  Canadian  universi- 
ties corresponds  to  that  of  the  instructor  in  the 
United  States. 
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in  some  cases,  and  those  of  worthy  and  use- 
ful teachers,  it  lasts  indefinitely.  The  ex- 
perience of  a  group  of  the  smaller  strong 
colleges'  indicates  that  instructors  are  ap- 
pointed between  the  ages  of  twenty-three 
and  twenty-six,  on  the  average  at  twenty- 
four  and  seven  tenths.  On  the  other  hand, 
the  experience  of  a  group  of  the  stronger 
universities^  indicates  that  instructors  in 
these  institutions  begin  their  service  be- 
tween the  ages  of  twenty-five  and  thirty,  or 
on  the  average  at  twenty-eight.  Each 
group  is  geographically  well  distributed. 
On  the  whole,  it  would  be  fair  to  assume 
that  a  man  who  is  appointed  an  instructor 
at  twenty-five  will  either  be  an  assistant 
professor  at  thirty-five  or  earlier,  or  will 
remain  permanently  an  instructor.  If  the 
rule  for  retirement  on  the  basis  of  age  is 
therefore  amended  so  as  to  read:  "Any 
person  sixty-five  years  of  age  who  has  had 
not  less  than  fifteen  years'  service  as  a  pro- 
fessor or  not  less  than  twenty-five  years' 
service  as  an  instructor,  and  who  is  at  the 
time  either  a  professor  or  an  instructor  in 
an  accepted  institution,"  etc.,  the  service 
of  a  teacher  in  the  grade  of  instructor  will 
be  fully  recognized.  I  recommend  this 
change. 

(B)  Retirements  under  Rvle  2 

The  outcome  of  an  unrestricted  oppor- 
tunity to  retire  after  twenty-five  years  of 
service  as  a  professor  is  evident  on  the 
financial  side  in  the  fact  that  under  this 
provision  annual  pensions  to  the  amount  of 
$78,000  have  resulted  in  three  years,  an 
aimount  greater  than  twenty-five  per  cent, 
of  the  whole  cost  of  the  retiring  allowances 
of  those  retired  under  Rule  1.  This  is  a  re- 
sult far  beyond  the  anticipations. 

•Haverford,  Grinnell,  University  of  the  South, 
Bowdoin,  Cornell  (Iowa),  Beloit,  Allegheny,  Lawr- 
ence, Lake  Forest,  Rose  Polytechnic,  Hobart,  Knox. 

*  Columbia,  Harvard,  Wisconsin,  Leland  Stan- 
ford Junior,  Toronto,  Northwestern,  Iowa,  Indiana. 


The  expectation  that  this  rule  would  be 
taken  advantage  of  almost  whoUy  on  the 
ground  of  disabilities  has  proved  to  be  ill 
founded.  Of  the  forty  teachers  retired  on 
this  basis  only  twelve  retired  for  physical 
reasons.  The  average  age  of  those  thus  re- 
tiring was  sixty  and  three  tenths,  while 
twenty-eight  retired  on  other  grounds  at 
an  average  age  of  fifty-nine  years.  In  the 
first  group  were  only  five  below  sixty,  the 
minimum  age  being  fifty-four;  in  the  sec- 
ond there  were  eleven  below  sixty;  three 
retiring  at  the  age  of  fifty-four,  two  at  the 
age  of  fifty-two  and  two  at  the  age  of  fifty- 
one. 

These  retirements  indicate  that  when  a 
teacher  has  reached  the  age  when  he  may 
claim  the  minimum  pension,  he  may  be  put 
under  pressure  to  retire  whether  he  desires 
retirement  or  not.  It  has  been  urged  that 
one  of  the  benefits  of  the  foundation  con- 
sists in  the  opportunity  thus  afforded  the 
colleges  to  get  rid  of  teachers  who  have 
worn  out  their  usefulness  or  who  have  lost 
interest.  Whatever  there  may  be  in  this 
claim,  it  is  evident  that  it  is  more  than 
counterbalanced  by  the  opportunity  which 
is  thus  opened  to  bring  pressure  to  bear  on 
the  teacher,  or  by  the  tendency  of  the 
teacher  assured  of  a  retiring  allowance  to 
become  ultra-critical  toward  the  adminia- 
tration.  The  situation  is  not  a  good  one 
either  from  the  standpoint  of  academic 
freedom  or  of  academic  contentment. 
Furthermore,  it  is  no  part  of  the  function 
of  a  retiring  allowance  system  to  care  for 
the  disagreements  of  college  life.  These 
are  problems  of  administration. 

The  idea  that  the  foundation  could  in- 
directly give  aid  to  research  by  the  retire- 
ment below  the  age  of  sixty-five  of  some 
man  devoted  to  research  rather  than  teach- 
ing is  also  one  which,  on  the  whole,  seems 
elusive.  The  correspondence  outside  of 
these  letters  indicates  that  a  number  of 
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teachers  have  persuaded  themselves  that 
tbey  are  specially  intended  for  research. 
Some  of  these  have  a  small  income  which, 
even  with  the  minimum  pension,  promises 
a  safe,  if  not  ample,  support.    Others  are 
"tired  of  teaching."     It  seems  that  this 
rule  offers  too  large  a  temptation  to  certain 
qualities    of    universal    human    nature. 
Furthermore,  the  object  of  the  Carnegie 
Foundation  is  not  the  encouragement  of 
research  (desirable  as  that  may  be),  nor  is 
it  concerned  with  the  transfer  of  men  from 
the  calling  of  the  teacher  to  some  other. 
Its  object  is  the  advancement  of  teaching. 
Experience  seems  to  prove  that  the  attain- 
ment of  that  object  lies  in  providing  se- 
curity and  protection  to  those  who  remain 
in  that  calling.    It  seems  to  me  that  Rule 
2  in  its  present  form  is  a  mistake.   As  I  am 
in  the  main  responsible  for  this,  I  have 
sought  in   the   light   of   experience   and 
through   consultations   with   numbers   of 
teachers  to  ascertain  what  changes  can  at 
this  time  fairly  and  wisely  be  made.     I 
have  also  sought  to  obtain  the  opinion  of 
actuaries  and  others  as  to  the  general  re- 
sults of  service  pensions.     The  literature 
of  this  subject  is  meager,  but  the  testimony 
from  all  sources  seems  to  indicate  that, 
while  a  disability  pension  is  a  helpful  fea- 
ture of  retirement  plans,  a  service  x)€nsion 
ought  to  rest  on  the  basis  not  of  a  mini- 
mum but  of  a  maximum  service.     It  is 
elear  also  from  correspondence  and  con- 
sultations with  teachers  that  the  features 
of  the  present  service  pension  which  are 
most  highly   valued   are   the   protection 
to  the   teacher    after   twenty-five   years 
of  service  in  case  of  disability,  and  the 
protection  of  his  widow  in  the  case  of 
death.    These  two  features  should,  in  my 
judgment,  be  preserved.     I  recommend, 
therefore,  that  Rule  2  be  amended  in  such 
manner  that   retirement  at   the   end   of 
twenty-five  years  of  service,  and  before  the 


age  of  sixty-five,  be  available  to  a  teacher 
only  in  case  of  disability  so  serious  as  to 
unfit  him,  as  shown  by  a  medical  examina- 
tion, for  the  work  of  a  teacher.  Such  a 
change  will  conmiand  the  approval  of  the 
great  body  of  devoted  and  able  teachers 
and  is  in  accordance  with  the  spirit  of  the 
rules  as  originally  framed.^ 

One  other  feature  of  the  administration 
of  these  rules  has  proven  difficult  and  in 
some  respects  unsatisfactory.  This  is  the 
retiring  of  professors  in  the  schools  of  med- 
icine and  law. 

It  is  important  that  the  medical  school 
and  the  law  school  become  more  closely 
parts  of  the  general  E^ystem  of  education 
and  more  truly  related  to  universities  and 
university  ideals.  This  result  is  coming, 
and  an  increasing  number  of  teachers  in 
schools  of  both  medicine  and  law  are  giving 
their  entire  time  to  teaching  and  to  investi- 
gation. At  the  present  time,  however,  the 
bulk  of  teachers  of  law  and  of  medicine 
are  practitioners.  The  presence  of  such 
men  in  the  schools  is  desirable,  but  the  re- 
tiring allowance  system  was  never  intended 
for  them.  As  matters  now  stand,  however, 
it  is  difficult  to  determine  where  the  line 
should  be  drawn  in  the  cases  of  such  pro- 
fessors. The  rule  provides  at  present  that 
'Heachers  in  professional  departments  of 
universities,  whose  principal  work  is  out- 
side the  profession  of  teaching,  are  not  in- 
cluded." This  does  not  seem  definite 
enough.  The  question  as  to  whether  the 
practise  or  the  teaching  is  the  principal 
work  of  a  teacher  of  law  or  of  medicine  re- 
mains to  a  considerable  extent  a  question 
of  individual  estimate.    It  seems  desirable 

*The  changes  here  recommended  by  the  presi- 
dent of  the  foundation  were  adopted  by  the  trus- 
tees at  their  annual  meeting  on  November  17, 
1009,  and  the  rules  as  so  amended  and  as  they  are 
now  effective  will  be  found  in  an  appendix  to  this 
report. 
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to  amend  this  rule  in  such  manner  as  to 
make  the  intent  more  definite. 

In  the  use  of  the  privileges  of  the  foun- 
dation under  such  rules  it  ought  not  to  be 
forgot  by  presidents,  trustees  and  teachers 
that  this  noble  gift  for  education  was  in- 
tended to  serve  primarily  the  faithful  and 
eflScient  teacher,  not  to  solve  the  difficulties 
of  administration.  The  president  of  an  ac- 
cepted institution  should  keep  in  mind  the 
purposes  of  the  foundation  as  well  as  the 
wants  of  his  college  and  the  requests  of 
individuals.  .  To  throw  upon  the  f ounda^ 
tion  a  load  it  was  not  intended  to  carry  is 
to  limit  later  the  service  it  was  originally 
designed  to  fulfil. 


THE   EIGHTH   INTERNATIONAL    CONGRESS 
OF   APPLIED    CHEMISTRY 

On  the  evening  of  February  3,  1910,  an 
informal  gathering  took  place  at  which  there 
were  present  among  others,  most  of  those  to 
whom  had  been  delegated  the  task  of  providing 
for  the  creation  of  an  organization  for  the 
eighth  International  Congress  of  Applied 
Chemistry,  by  the  London  Congress  last  June; 
a  representative  of  the  Association  of  Manu- 
facturing Chemists,  the  American  Chemical 
Society,  the  American  Electrochemical  So- 
ciety, the  Society  of  Chemical  Industry  were 
each  also  present  at  this  informal  meeting. 

The  consensus  of  opinion  was  that  the  great- 
est success  could  be  expected  only  if  the  most 
effective  system  and  mode  of  organization 
could  be  had,  and  if  each  and  every  chemist 
in  the  United  States  could  be  made  to  feel 
that  he  himself  directly  or  indirectly  through 
his  professional,  business  or  educational  affilia- 
tions, had  a  personal  share  of  responsibility  in 
the  conduct  and  management  of  the  congress 
from  its  very  start  and  to  its  very  end.  This 
was  regarded  as  the  proper  and  correct  guide 
in  proposing  any  plans  or  schemes  of  organ- 
ization. 

The  eighth  congress  is  to  convene  in  1912 
with  Professor  Edward  W.  Morley  as  honorary 
president  and  Dr.  W.  H.  Nichols  as  acting 
president  at  a  time  and  place  to  be  determined 


by  the  organization  of  this  congress.  The 
most  important  part  of  the  congress,  in  fact 
that  by  which  its  value  and  real  success  will 
be  measured,  is  the  amount  of  original  matter, 
both  scientific  and  technical,  which  it  will  be 
able  to  present  to  its  members.  To  this  end, 
every  chemist  in  America  who  has  or  may  have 
any  original  matter  to  present  to  this  congress 
should  begin  without  delay  to  prepare  such 
matter,  and  have  it  in  shape  so  that  it  may  be 
presented  to  the  congress  in  ample  time  for 
proper  printing,  classification  and  distribution 
to  members  and  the  technical  and  scientific 
press. 

The  congress,  being  held  in  the  United 
States,  will,  with  a  great  deal  of  right,  nat- 
urally look  to  a  very  good  showing  from  the 
chemists  of  the  United  States,  and  every 
chemist  in  this  country,  which  is  to  be  host 
to  our  foreign  colleagues,  should  constitute 
himself  a  committee  of  one  to  get  from  him- 
self, or  from  his  friends,  as  much  scientifically 
or  technically  valuable  material  as  possible  so 
that  the  proceedings  and  publications  of  the 
eighth  congress  may  correctly  reflect  the  true 
mental  attitude  of  the  chemists  of  the  United 
States  towards  their  profession,  both  as  a  pure 
science  and  as  a  part  of  the  industrial  activi- 
ties of  this  coimtry. 

It  is  the  hope  that  the  program  committee 
will  be  able  to  begin  its  activities  effectively 
before  the  close  of  1910,  but  in  the  meantime 
it  behooves  every  chemist  in  the  United  States 
actively  and  energetically  to  consider  how  and 
in  what  way  he  can  best  contribute  to  the 
success  of  this  congress,  and  particularly  in 
the  direction  of  papers  and  communications  to 
the  congress  embodying  the  advance  in  this 
field  since  June,  1909,  the  date  of  the  last 
congress. 

At  a  meeting  to  be  held  in  April  or  May, 
1910,  by  those  charged  with  the  duty  of  pro- 
viding suitable  organization  for  the  eighth 
congress  some  definite  action  as  t6  such  organ- 
ization may  be  looked  for.  Those  who  have 
that  responsibility  are  making  every  effort  to 
get  as  many  suggestions  as  to  divisions  of 
organization,  mode  of  organizing  and  member- 
ship of  the  organization  as  possible.     Every 
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one  interested  in  having  this  organization  on 
as  broad  foundation  as  possible  is  earnestly 
inyited  to  present  any  suggestions  that  may  be 
helpful  in  that  direction,  in  writing  by  the 
middle  of  April,  1910,  so  that  all  these  sugges- 
tions may  be  properly  classified  and  collated 
and  put  in  condition  for  most  thorough  con- 
sideration before  the  meeting  above  referred 
to  actuaUy  takes  place.  Such  communications 
may  be  addressed  to  the  temporary  secretary. 
Dr.  B.  C.  Hesse,  90  William  Street,  New 
York  City. 


TEE   QRAZ    INTERNATIONAL    ZOOLOGICAL 

OONGREBB 

The  committee  having  the  affairs  of  the 
congress  in  hand  have  secured  reduced  rates 
on  all  of  the  railroads  of  Austria  for  the 
members  and  participants  in  the  congress. 
First-class  travel  will  be  given  on  payment  of 
second-class  fares,  and  second-class  for  third- 
class  fares.  This  applies  not  only  to  the  ex- 
cursions but  to  all  railway  travel  in  Austria 
from  the  moment  the  boundary  is  crossed,  and 
is  available  from  the  tenth  of  August  until 
the  tenth  of  September.  To  avail  themselves 
of  this  privilige  members  must  have  their 
membership  cards  before  reaching  Austria, 
and  therefore  they  should  send  the  fees  for 
membership  to  the  Steiermarkische  Eskompte- 
bank,  Graz,  Austria,  so  that  the  membership 
cards  may  reach  them  in  good  season.  The 
money  may  be  sent  by  postal  order.  Those 
who  have  not  yet  received  the  preliminary 
circulars  of  the  congress,  with  the  blanks  for 
membership  and  excursions,  should  address  the 
Praesidium  des  VUI  Intemationaler  2k)ologen- 
kongress,  TJniversitatsplatz  2,  Graz,  Austria. 
A  second  circular  relating  to  the  congress  will 
probably  be  issued  in  March  or  early  April. 
This  will  be  sent  to  all  whose  names  have  been 
sent  in,  either  as  probable  members  or  as 
desiring  further  information.  It  may  be  well 
to  say  that  all  persons  intending  to  attend  the 
congress  should  engage  their  return  passage 
to  America  at  the  same  time  that  they  obtain 
their  outward  accommodations.  European 
travel  promises  to  be  very  heavy  this  year, 
and  early  application  is  advisable. 


SCIENTIFIC  NOTES  AND  NEWS 

Lord  Eatleioh  has  been  elected  a  foreign 
associate  of  the  Paris  Academy  of  Sciences  in 
succession  to  the  late  Simon  Newcomb.  Sir 
Patrick  Manson  has  been  elected  a  foreign 
correspondent  in  the  section  of  medicine  and 
surgery. 

The  Edison  medal  of  the  American  Insti- 
tute of  Electrical  Engineers  was  presented  to 
Professor  Elihu  Thomson  at  the  annual  dinner 
of  the  institute  on  February  24. 

Fob  the  meeting  of  the  British  Association 
for  the  Advancement  of  Science,  which  is  to 
take  place  this  year  at  Sheffield,  beginning  on 
August  81,  under  the  presidency  of  the  Rev. 
Professor  T.  G.  Bonney,  F.R.S.,  the  following 
presidents  have  been  appointed  to  the  various 
sections:  Section  A  (Mathematical  and  Phys- 
ical Science),  E.  W.  Hobson,  F.R.S.;  Section 
B  (Chemistry),  J.  E.  Stead,  F.R.S.;  Section 
C  (Geology),  Professor  A.  P.  Coleman,  PhJ).; 
Section  D  (Zoology),  Professor  G.  C.  Bourne, 
D.Sc;  Section  E  (Geography),  Professor  A. 
J.  Herbertson,  Ph.D.;  Section  F  (Economic 
Science  and  Statistics),  Sir  H.  Llewellyn 
Smith,  K.C.B.;  Section  G  (Engineering), 
Professor  W.  E.  Dalby,  D.Sc;  Section  H 
(Anthropology),  W.  Crooke,  B.A;  Section  I 
(Physiology),  Professor  A.  B.  Macallum, 
F.R.S.;  Section  K  (Botany),  Professor  J.  W. 
H.  Trail,  F.R.S.;  Section  L  (Educational 
Science),  Principal  H.  A.  Miers,  F.R.S. 

The  Athenseum  Club  has  elected  under  the 
provisions  of  the  rule  which  empowers  the 
annual  election  of  nine  persons  "of  distin- 
guished eminence  in  science,  literature,  the 
arts,  or  for  public  services,"  Mr.  William 
Bateson,  F.R.S.,  director  of  the  John  Innes 
Horticultural  Institute,  Merton,  and  Professor 
Henry  Taylor  Bovey,  F.R.S.,  dean  of  the  fac- 
ulty of  applied  science  of  McGill  University. 

Dr.  a.  R.  Forstth  has  resigned  the  Sad- 
lerian  professorship  of  pure  mathematics  at 
the  University  of  Cambridge. 

Sir  WOiLiAM  HuGoms,  F.R.S.,  the  eminent 
astronomer,  celebrated  his  eighty-sixth  birth- 
day on  February  7  at  his  residence  at  Tulse- 
hiU. 
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Dh.  Lawrence  F.  Flioe,  who  has  resigned 
from  the  Phipps  Institute,  Philadelphia,  was 
the  guest  of  honor  at  a  dinner  at  the  Univer- 
sity Club  on  February  2.  Dr.  Flick  was  pre- 
sented with  a  massive  silver  loving-cup,  bear- 
ing the  engraved  autographs  of  the  members 
of  the  staff. 

M.  Emmanuel  de  Mabgerie  has  been  elected 
president  of  the  Paris  Gleographical  Society. 

Sir  Ernest  Shaoeleton  has  been  presented 
with  the  Constantino  gold  medal  of  the  Rus- 
sian Geographical  Society. 

Mr.  Bion  J.  Arnold  has  been  appointed 
chief  engineer  of  subways  of  Chicago,  and  will 
organize  the  work  of  constructing  a  system  of 
subways  for  that  city. 

Dr.  Ehodain  will  be  the  head  of  the  Belgian 
deeping  sickness  mission  to  the  Congo.  The 
mission  proposes  to  make  its  center  of  work 
the  Kalengwe  Falls,  in  the  neighborhood  of 
which  the  disease  is  very  prevalent. 

Mr.  John  Claude  Fortesoue  Fryer^  B.A., 
Oonville  and  Caius,  has  been  appointed  to  the 
Balfour  studentship  at  Cambridge  University. 
A  grant  of  £200  from  the  Balfour  Fund  has 
been  made  to  Mr.  Clive  Forster  Cooper,  M.A., 
Trinity,  for  an  investigation  into  the  Tertiary 
vertebrate  fauna  of  India,  and  a  grant  of  £40 
to  Mr.  Kenneth  Bobert  Lewin,  B.A.,  Trinity, 
in  furtherance  of  his  work  in  protozoology. 

Professor  William  T.  Sedgwioe,  of  the 
Massachusetts  Institute  of  Technology^  and 
Mrs.  Sedgwick  expect  to  leave  this  country  in 
March  for  a  European  trip. 

Mr.  Boosevelt  will  deliver  the  Bomanes 
lecture  at  Oif  ord  University  on  May  18. 

Dr.  Bernard  Bosanquet,  formerly  professor 
of  moral  philosophy  in  St.  Andrews  Univer- 
sity, has  been  asked  by  the  Senatus  of  Edin- 
burgh ITniversity  to  become  the  Gifford  lec- 
turer for  the  usual  period  of  three  years,  from 
October,  1911. 

Dean  F.  E.  Turneaure,  of  the  College  of 
Mechanics  and  Engineering  of  the  University 
of  Wisconsin,  gave  two  addresses  before  the 
instructional  staff  of  the  College  of  Engineer- 
ing of  the  ITniversity  of  Illinois  on  February 
10  and  11.     His  subject  on  the  first  day  was 


^'The  Stress  in  Bridges  under  the  Load  of 
Moving  Trains,''  and  on  the  second  day, 
*^  Some  Features  of  the  Manhattan  Suspension 
Bridge.'' 

M.  Etdsnne  Boutrouz  will  sail  for  the 
ITnited  States  on  the  steamship  Adriatic  on 
February  23,  to  deliver  a  course  of  lectures  at 
EEarvard  University.  He  will  also  make  four 
public  addresses  at  Cambridge  under  the 
auspices  of  the  Cerde  Fran^ais  on  the  ''Es- 
sence of  Beligion"  and  the  ''Movement  of 
Contemporary  Philosophy." 

A  tablet  has  been  erected  in  memory  of 
Bobert  Henry  Thurston  in  the  rooms  of  the 
American  Society  of  Mechanical  Engineers 
in  the  Engineering  Societies  building,  New 
York  City.  Dr.  Thurston  was  the  first  presi- 
dent of  the  society. 

Mr.  and  Mrs.  F.  W.  West,  of  Seattle,  have 
endowed  at  Stanford  University  a  lectureship 
to  be  known  as  the  "Baymond  F.  West  Lec- 
tureship on  Immortality^  Human  Conduct  and 
Human  Destiny."  It  is  arranged  that  at 
intervals  of  two  years  three  lectures  shall  be 
given,  by  men  standing  in  the  front  rank  of 
eminence  in  this  and  other  countries.  The 
first  course  will  be  given  in  the  year  1911. 
This  course  is  in  memorial  of  a  son  of  Mr. 
and  Mrs.  West,  a  former  student  of  Stanford 
University. 

Through  a  committee  formed  to  perpetuate 
the  memory  of  the  late  Mr.  Benn  Wolfe  Levy 
a  studentship  in  biochemistry  in  the  ITniver- 
sity of  Cambridge  has  been  endowed  with 
£8,000. 

Dr.  Henrt  WhiDb  has  offered  the  TTniversity 
of  Oxford  the  sum  of  £600  for  the  foundation 
of  an  annual  lecture  on  astronomy  and  ter- 
restrial magnetism,  in  honor  and  memory  of 
Edmund  Halley,  some  time  Savilian  professor 
of  geometry. 

Dr.  Charles  Paine  Thater,  professor  emer- 
itus at  the  Tufts  Medical  School,  died  on 
February  18,  at  the  age  of  fifty-seven  years. 

Dr.  Henrt  Btron  Newson,  professor  of 
mathematics  in  the  ITniversity  of  Kansas, 
known  for  his  work  on  the  theory  of  groups. 
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died  suddenly  on  February  18,  at  the  age  of 
fifty  years. 

Sm  Charles  Todd,  r.RS.,  well  known  for 
his  astronomical  and  meteorological  work  in 
8oath  Australia,  has  died  at  the  age  of  eighty- 
three  years. 

Pbofessor  W.  Hillhouse,  until  recently 
professor  of  botany  in  the  University  of  Birm- 
ingham, has  died  at  the  age  of  sixty  years. 

Pbofessor  F.  Purser,  professor  of  natural 
philosophy  in  the  University  of  I>ublin,  and 
the  author  of  works  on  mathematics,  died  on 
January  28,  at  the  age  of  seventy  years. 

Dr.  J.  VoLHARD,  professor  of  chemistry  at 
Halle,  author  of  the  ''Life  of  Liebig,"  pub- 
lished last  year,  has  died  at  the  age  of  seventy- 
five  years. 

There  will  be  a  civil  service  examination 
on  March  3  to  fill  two  vacancies  in  the  x)06ition 
of  ethnologist  (male).  Bureau  of  American 
Ethnology,  Smithsonian  Institution,  at  an  in- 
itial salary  of  $1,500. 

The  beautiful  new  lecture  hall  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia  was 
opened  with  a  short  address  by  Dr.  Edward  J. 
Kolan  to  the  Delaware  Valley  Naturalists' 
Union  on  the  afternoon  of  January  29,  pre- 
ceding a  lecture  by  Witmer  Stone,  one  of  the 
curators,  on  ''The  Conservation  of  Bird  Life 
in  the  United  States."  The  new  lecture  room 
has  a  capacity  of  500  and  is  a  great  improve- 
ment, acoustically  and  otherwise,  on  the  one 
heretofore  used.  The  latter  will  be  fitted  up 
as  one  of  the  museum  halls  in  remodeling  the 
building  in  connection  with  the  completion  of 
the  new  wing,  in  which  the  library  has  been 
successfully  installed.  In  the  old  hall  vacated 
by  the  library  the  geological  and  paleontolog- 
ical  collections  will  ultimately  be  arranged. 

Abranoehents  have  been  perfected  between 
Captain  Eoald  Amundsen  and  the  Department 
of  Terrestrial  Magnetism  of  the  Carnegie  In- 
stitution of  Washington  regarding  cooperation 
in  magnetic  work  on  the  proposed  Amundsen 
polar  expedition  to  leave  Norway  this  summer 
on  Nansen's  vessel,  the  Fram.  After  some 
general  explorations  in  the  South  Atlantic  and 
in  the  South  Pacific   Oceans,  the  Fram  is 


expected  to  arrive  at  San  Francisco  in  the 
summer  of  1911.  After  outfitting  there,  she 
will  head  for  Behring  Sea  and  after  entering 
the  polar  basin  will  then  drift  with  the  ice. 
It  is  expected  that  it  will  be  about  four  years 
before  she  emerges  again  from  the  ice.  While 
Captain  Amundsen  hopes  that  his  vessel  will 
drift  across  the  North  Pole  or  close  thereto, 
his  prime  object  is  that  of  general  geographic 
exploration.  Dr.  Harry  M.  W.  Edmonds  has 
been  selected  by  him  to  fill  the  difficult  post  of 
surgeon  and  scientific  observer.  Dr.  Edmonds 
had  previously  received  training  in  magnetic 
observations  while  Dr.  Bauer  was  in  charge 
of  the  magnetic  work  of  the  Coast  and 
Geodetic  Survey;  he  furthermore  has  had  ex- 
X)erience  in  polar  regions  and  was  in  charge  of 
the  Sitka  Magnetic  Observatory  from  the  date 
of  its  establishment.  He  reported  at  Dr. 
Bauer's  office  in  Washington  early  in  Febru- 
ary for  the  purpose  of  making  the  necessary 
preliminary  arrangements  and  perfecting  the 
instrumental  outfit  to  be  used.  He  expects  to 
leave  for  Norway  next  June.  Similar  instru- 
ments will  also  be  used  on  Captain  Scott's 
Antarctic  exx)edition.  As  the  result  of  an 
effective  cooperative  arrangement  with  the 
recently  returned  Canadian  Arctic  expedition 
on  the  Arctic,  commanded  by  Captain  Bemier, 
the  Department  of  Terrestrial  Magnetism  has 
just  been  furnished  by  Professor  K.  F.  Stu- 
part,  director  of  the  Canadian  Meteorological 
Office,  with  the  observations  made  by  the  spe- 
cial observer  on  board  the  Arctic,  Mr.  Jackson, 
of  the  Meteorological  Office. 

Professor  J.  C.  Beattie,  director  of  the 
department  of  physics  of  the  South  African 
College,  Cape  Town,  and  Professor  J.  T.  Mor- 
rison, in  charge  of  department  of  physics  at 
Victoria  College,  Victoria,  South  Africa,  have 
returned  to  their  collegiate  duties.  Since  No- 
vember, 1008,  they  have  been  associated  with 
the  Carnegie  Institution  of  Washington 
through  the  department  of  terrestrial  mag- 
netism, and  have  now  completed  successfully 
magnetic  surveys  in  the  regions  of  southwest- 
em  and  eastern  portions  of  Africa  where  mag- 
netic data  were  most  urgently  needed.  Previ- 
ous to  their  association  with  the  Carnegie  In- 
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stitution^  tbey  had  made  magnetic  surveys  in 
South  Africa  with  the  aid  of  various  grants 
and  had  thus  gained  the  requisite  experience 
for  the  larger  task  entrusted  them  hy  the  in- 
stitution. 

At  the  recent  holiday  meeting  of  the  Okla- 
homa State  Teachers'  Association,  those  en- 
gaged in  the  teaching  of  the  sciences  organ- 
ized the  Oklahoma  Academy  of  Science. 
Forty-four  members  were  at  the  initial  meet- 
ing, but  the  lists  for  charter  membership  will 
be  kept  open  till  March  1.  It  is  expected  that 
the  charter  membership  will  not  be  less  than 
100.  The  following  officers  were  elected: 
President,  H.  H.  Lane,  Norman;  First  Vice- 
president,  C.  E.  Sanborn,  Stillwater;  Second 
Vice-president,  D.  D.  Dimkin,  Wilburton; 
Secretary,  F.  £.  Isely,  Tonkana;  Assistant 
Secretary,  D.  W.  Ohem,  Norman;  Treasurer, 
H.  I.  Jones,  Muscogee;  Curator,  G.  W.  Ste- 
vens, Alva.  At  the  first  meeting  several  papers 
were  read  touching  the  various  lines  of  in- 
vestigation in  which  the  workers  are  en- 
gaged. Meetings  will  be  held  annually  at  the 
Thanksgiving  recess. 

North  Dakota  has  an  Academy  of  Science 
organized  in  1909.  Originally  the  academy 
was  organized  on  the  basis  of  the  natural  sci- 
ences, but  opinion  now  prevails  that  the  polit- 
ical and  social  sciences  should  be  included. 
The  purpose  of  the  academy  is  to  promote 
cooperation  among  the  workers  in  the  differ- 
ent sciences,  to  secure  more  representative 
support  and  to  improve  the  several  forms  of 
scientific  work  throughout  the  state.  North 
Dakota  is  an  enormous  empire  with  a  host  of 
unsolved  problems  waiting  for  trained  work- 
ers, especially  in  the  fields  of  geology,  biol- 
ogy and  chemistry.  The  conservation  of 
resources  will  find  a  very  large  place  in  the 
work  of  this  academy,  notably  in  the  develop- 
ment and  utilization  of  the  almost  immeas- 
urable supply  of  lignite  coal,  valuable  pottery 
and  fire  clays,  ^nd  the  great  undeveloped  work 
of  forestation.  The  rapid  growth  of  towns 
and  the  increasing  needs  for  taxation  will 
afford  the  sciences  of  sociology  and  political 
economy  large  fields  of  service.  One  of  the 
important  lines  of  biological  activity  which  is 
being  pushed  by  the  members  of  the  North 


Dakota  Academy  of  Science  is  that  of  hydro- 
biology.  A  helpful  ally  in  this  work  will  be 
the  new  biological  station  which  has  been  es- 
tablished at  Devils  Lake  and  is  under  the 
direction  of  the  state  imiversity.  The  officers 
of  the  academy  for  the  current  year  are: 
President,  M.  A.  Brannon,  of  the  State  Uni- 
versity; Vice-president,  C.  B.  Waldron,  of  the 
State  Agricultural  College;  Secretary-treas- 
urer, L.  B.  McMullen,  State  Normal  School, 
Valley  City. 

The  third  annual  meeting  and  dinner  of 
the  Clark  University  Alumni  Association  was 
held  in  Worcester  on  Tuesday  evening,  Feb- 
ruary 1,  the  event  being  a  part  of  the  day's 
festivities  in  connection  with  the  inaugura- 
tion of  Dr.  Edmund  C.  Sanford  as  president 
of  Clark  College.  The  meeting  was  made 
notable  by  the  celebration  of  President  Stan- 
ley Hall's  birthday,  he  being  presented  with  a 
memorial  from  his  former  students  in  the 
form  of  individual  letters  and  a  loving  cup. 
The  dinner  was  attended  by  about  100.  It 
was  presided  over  by  Dr.  Hermon  C.  Bumpus, 
who  introduced  the  following  speakers:  Dr. 
Sanford;  Dr.  Ferry,  dean  of  Williams  Col- 
lege; Dr.  Thurber,  of  Ginn  &  Co.;  President 
Lancaster,  of  Olivet  College.  At  the  business 
meeting.  Dr.  W.  M.  Wheeler,  of  Harvard 
University,  was  elected  president  and  Dr.  J.  S. 
French,  principal  of  the  Morris  Heights 
School,  Providence,  R.  L,  secretary. 

The  Journal  of  the  American  Medical  Asso- 
ciation states  that  the  American  Association 
for  the  Study  and  Prevention  of  Infant  Mor- 
tality, which  was  organized  recently  in  New 
Haven,  has  established  permanent  headquar- 
ters at  the  new  building  of  the  Medical  and 
Chirurgical  Faculty  of  Maryland,  and  will  in- 
stitute an  active  campaign.  The  section  on 
federal,  state  and  municipal  prevention  of  in- 
fant mortality  will  be  under  the  chairmanship 
of  Dr.  William  H.  Welch,  Baltimore;  Dr.  L. 
Emmett  Holt,  New  York  City,  will  be  chair- 
man of  the  medical  section,  and  Dr.  Helen  C. 
Putnam,  Providence,  of  the  section  on  educa- 
tion. Dr.  Hastings  H.  Hart,  New  York  City, 
director  of  the  department  of  child-helping  of 
the  Sage  Foundation,  is  chairman  of  the  sec- 
tion on  philanthropic   prevention   and  Miaa 
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Gertrude  B.  Xnipp  is  executive  secretary  of 
the  association. 

The  question  of  the   authenticity  of  the 
Kensington  rune,  which  recently  has  aroused 
discussion  among  antiquarians  seems  to  have 
^tered  upon  a  new  phase  by  the  announce- 
ment that  the  Minnesota  Historical  Society 
W,  after  a  lengthy  investigation,  given  its 
verdict  in  favor  of  the  genuineness  of  the 
stone,  which  is  dated  1862.     The  announcement 
is  concurred  in  by  the  Scandinavian  depart- 
ment of  the  University  of  Minnesota  and  by 
Scientific  men  at  the  university  who  have  car- 
'^ed  on  independently  an  examination  of  the 
^ne  with  reference  to  language,  historical 
^^ditions  and  the  evidence  of  weathering  of 
^  stone  and  the  runic  lines.     The  Chicago 
^^lical  Society  recently  had  the  stone  on 
^^^p^bition,  a  lecture  being  delivered  in  favor 
^^  ^^  genuineness  of  the  stone  by  its  owner, 
^t.  'El  R.  Holand,  which  was  afterwards  dis- 
cussed by  Professor   George   T.   Flom,   pro- 
fessor of  Scandinavian  languages  and  litera- 
ture in  the  University  of  Illinois,  who  had 
been  invited  by  the  society  to  present  the  re- 
sults of   a  philological   examination   of   the 
inscription    of    the    stone.      Professor    Flom 
maintained  that  the  linguistic  forms  of  the 
inscription  are  in  this  case  the  only  scientific 
test  and  these  are  in  themselves  absolute  and 
conclusive,  and  he  showed  by  an  analysis  of 
the  word   forms,    inflexions,    phonology    and 
meanings  of  certain  words,  and  a  presenta- 
tion of  the  characteristics  of  the  old  Swedish 
language  of  the  time,  that  the  so-called  rune- 
stone  must  be  adjudged  a  fake.    Its  language 
is  a  mixture  of  nineteenth  century  Norwegian 
and  Swedish,  with  a  few  antiquated  words 
modified  further  by   an  evident  antiquarian 
effort  in    orthography,    which,   however,    the 
modem  rune-master,  not  possessing  a  knowl- 
edge of  old  Swedish,  fails  to  harmonize  with 
the  orthography  and  the  pronunciation  of  the 
time.   Professor  Starr  W.  Cutting  and  Dr.  C. 
N.  Gould,   of   Chicago  University,  subscribe 
unreservedly  to  Professor  Flom's  views  of  the 
language  of  the  stone.    An  interesting  phase 
of  the  situation  is  presented  by  the  fact  of  the 
verdict  of  the  Minnesota  Historical  Society, 
which  has  recently  bought  the  stone  from  the 


owner  for  $1,000  and  given  Mr.  Holand  a 
stipend  of  $2,000  for  study  in  Scandinavian. 
For  some  time  there  has  been  in  contempla- 
tion the  establishment  of  an  imperial  chemical 
institute  at  Berlin  similar  to  the  Retchsan" 
stali.  The  Journal  of  the  American  Medical 
Association  states  that  the  wholesale  chemical 
industry  has  established  an  imperial  society 
which  decided  at  its  last  meeting  to  appropri- 
ate $225,000  for  the  founding  of  an  imperial 
chemical  institute.  As  a  preliminary  the  as- 
sociation formulated  the  demand  that  the 
federal  government  should  furnish  the  ground 
and  that  the  Prussian  department  of  education 
should  supply  a  professor  from  the  University 
of  Berlin  as  president  of  the  institute,  and  an 
associate  professor  as  director  of  one  depart* 
ment. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

A  GIFT  of  $150,000  for  the  erection  of  an 
administration  building  and  library  at  the 
Rensselaer  Polytechnic  Institute  of  Troy,  N. 
Y.,  by  the  Pittsburgh  Alumni  Association  has 
been  announced. 

Professor  W.  J.  Hussey,  director  of  the 
observatory  of  the  University  of  Michigan, 
announces  that  the  imiversity  is  about  to  re- 
receive  gifts  aggregating  $20,000  from  Mr.  R. 
P.  Lament,  of  Chicago,  a  member  of  the  class 
of  '91.  One  gift,  representing  $17,000,  is  a 
deed  of  land  directly  east  of  the  observatory, 
bordering  upon  the  arboretum.  This  should 
always  insure  a  sky  line  free  from  smoke  and 
dust.  Mr.  Lament  has  also  furnished  funds 
to  start  the  construction  of  a  24-inch  refract- 
ing telescope. 

Governor  W.  R.  Stubbs  has  given  the  Uni- 
versity of  Kansas  $1,000  for  a  fellowship  to 
investigate  the  extraction  of  medicinal  sub- 
stances from  the  glands  of  deep-sea  mammals. 
The  fellowship  has  been  awarded  to  Roy  Wied- 
lein,  who  will  spend  part  of  the  time  in  Alaska. 

At  the  ninth  annual  dinner  of  the  alumni 
of  Stevens  Institute,  which  took  place  at  the 
Hotel  Astor,  New  York,  on  February  12, 
nearly  three  hundred  men  cheered  President 
Humphreys  when  he  presented  his  program 
for  the  development  of  the  institute.  The 
other  speakers  included  Dr.  H.  S.  Pritchett, 
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president  of  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching;  Col.  E.  A.  Stevens, 
of  Castle  Point;  Hosea  Webster,  '82,  of  the 
Babcock  &  Wilcox  Boiler  Co. ;  H.  M.  Brincker- 
hoff,  '90,  president  of  the  Alumni  Association 
and  electrical  associate  of  Wm.  Barclay  Par- 
sons; and  E.  H.  Peabody,  '90,  of  the  Babcock 
&  Wilcox  Co.,  the  toastmaster.  President 
Humphreys  announced  that  he  had  recently 
received  $68,600  of  the  $1,250,000  which  he 
expects  to  raise  for  the  improvement  and  ex- 
tension of  the  institute.  This  money  is  to  be 
used  for  the  purchase  of  the  Castle  Point 
estate,  for  the  erection  of  several  buildings, 
including  a  dormitory,  a  mechanical  labora- 
tory and  an  electrical  laboratory,  and  to  pro- 
vide an  adequate  endowment  fund. 

The  Minnseota  Alumni  Weekly  states  that 
President  A.  Ross  Hill,  of  the  University  of 
Missouri,  has  notified  the  authorities  of  the 
University  of  Minnesota  that  he  could  not 
consider  an  offer  of  the  presidency  of  the 
university. 

R.  D.  Thomson,  a  graduate  of  Harvard 
University  in  the  class  of  1907,  has  been  ap- 
pointed instructor  in  electrical  engineering  in 
the  University  of  Vermont. 

Dr.  H.  Irving  Eleshinger,  associate  in 
chemistry  at  the  University  of  Chicago,  has 
been  appointed  professor  in  the  University  of 
Pekin.  Professor  Oscar  Eckstein,  formerly 
instructor  in  chemistry  in  the  University  of 
Chicago,  is  director  of  the  department  of 
science. 

Mr.  a.  J.  Hebertson,  reader  in  geography 
at  Oxford  University,  has  been  appointed  to  a 
professorship  of  geography. 

Mr.  a.  C.  Seward,  professor  of  botany  at 
Cambridge  University  and  a  former  fellow  of 
St.  John's  College,  has  been  elected  to  the 
professorial  fellowship  vacated  by  Mr.  Bate- 
son's  resignation  of  the  professorship  of  biol- 
ogy. Mr.  Bateson  has  been  made  honorary 
fellow  of  the  college. 

At  Oxford  University  Br.  Walter  Eamsden, 
fellow  of  Pembroke;  Dr.  H.  M.  Vernon,  fellow 
of  Magdalen,  and  Mr.  S.  G.  Scott,  B.M.,  Mag- 
dalen, have  been  appointed  demonstrators  in 
physiology. 


DISCUSSION   AND   CORRESPONDENCE     . 
ON      THE      SO-CALLED      NORWOOD      "  METEORrTB  ** 

The  issue  of  Scdsnce  for  January  28  con- 
tains an  article  by  Professor  Frank  W.  Very 
entitled  "Fall  of  a  Meteorite  in  Norwood, 
Massachusetts,"  descriptive  of  what  he  sup- 
poses to  have  been  a  meteoritic  stone  said  to 
have  fallen  on  the  farm  of  Mr.  W.  P.  Nicker- 
son,  of  Norwood,  Mass.,  during  the  night  be- 
tween October  7-8,  1909.  On  account  of  the 
specific  character  of  the  description  and  for 
fear  that  this  may  be  successful  in  giving  the 
"Norwood  meteorite"  a  place  in  the  litera- 
ture, I  feel  that  another  opinion  with  regard 
to  the  character  of  the  specimen  should  be 
placed  on  record. 

I  saw  the  newspaper  account  of  this  fall 
directly  after  its  occurrence,  and  after  cor- 
respondence with  Mr.  Nickerson  took  the  first 
opportunity  that  presented  itself  to  examine 
the  sx)ecimen,  which  was  then  on  exhibition 
in  a  "dime  museum"  in  Boston.    Mr.  Nick- 
erson himself  met  me  there  and  showed  me  the 
stone.     Professor  Very's  account  of  the  ap- 
pearance of  the  mass  is  sufGlciently  accurate, 
but  his  interpretation  of  it  is  entirely  errone- 
ous.   As  a  matter  of  fact,  the  specimen  is  a 
characteristic  glacial  bowlder  of  a  basic  ig^ne- 
ous  dike  rock,  the  matrix  in  which  has  been 
weathered  so  as  to  leave  the  characteristic 
large    phenocrysts    of   plagioclase   projecting 
from  the  surface.    There  is  no  surface  indica- 
tion whatever  of  flowage  or  of  the  skin  which 
is     characteristic    of    freshly    fallen     stony 
meteorites.    I  broke  off  a  piece  of  the  stone 
and  examined  the  fresh  fracture   with   the 
greatest  care  under  a  hand  lens  without  find- 
ing any  indication  of  the  existence  of  metallic 
iron  in  the  mass.     Since  reading  Professor 
Very's  article,  I  have  had  a  thin  section  of 
my  fragment  made.    Microscopic  examination 
of  this  proves  the  rock  to  be  ordinary  labra- 
dorite-i)orphyry — a  diagnosis  which  has  been 
confirmed  by  Dr.  H.  S.  Washington,  who  has 
called  my  attention  to  his  description  of  this 
rock  type  from  Essex  County,  Mass.^ 

Mr.  Nickerson  told  me  about  the  broken 
bars  of  the  gateway  under  which  the  mass  was 

^Journal  of  Oeology,  Vol.  7,  p.  290,  1899. 
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found  and  the  other  circumstances  as  related 
by  Professor  Veiy,  but  he  added  a  statement 
with  regard  to  a  bright  flash  of  light  which  he 
had  noticed  in  the  sky  during  the  evening  of 
October  7.  His  description,  however,  was 
only  that  of  an  unusually  brilliant  shooting 
star.  A  meteorite  of  the  size  of  this  specimen 
would  surely  have  illuminated  the  region 
over  many  square  miles  with  almost  the  light 
of  day,  judging  from  the  reports  of  known' 
meteorites  which  have  been  seen  to  fall,  but 
no  such  occurrence  was  reported  from  Nor- 
wood. If  the  falling  of  a  meteorite  was  the 
cause  of  the  broken  bars,  the  mass  has  not 
yet  been  found,  or  at  any  rate  it  was  other 
than  the  specimen  described  by  Professor 
Very  and  seen  by  me. 

The  circumstantial  nature  of  the  observa- 
tions made  by  the  several  persons  who  had 
to  do  with  digging  up  the  '^meteorite,"  as 
quoted  in  the  article  to  which  reference  is 
made,  are  not  as  conclusive  to  me  as  they  are 
to  Professor  Very,  through  scepticism  en- 
gendered by  the  falsity  of  nearly  all  of  the 
many  reports  that  have  come  to  my  office  dur- 
ing the  past  sixteen  years  in  which  people 
have  described  '^ meteorites '^  that  they  ''had 
actually  seen  fall"  at  their  feet  or  on  the 
lawn  in  front  of  their  houses,  or  in  the  road, 
or  in  some  other  very  near-by  place.  On  re- 
quest, samples  of  some  of  these  "  meteorites  " 
have  been  sent  in,  one  of  them  proving  to  be 
a  piece  of  fossiliferous  limestone,  another  a 
bit  of  furnace  slag,  another  a  glacial  bowlder 
of  trap  rock,  another  a  glazed  stone  that  had 
been  used  in  the  wall  of  a  limekiln,  another  a 
glacial  bowlder  of  quartzite  covered  with  a 
film  of  limonite.  The  list  nught  be  extended 
almost  indefinitely,  but  it  is  not  worth  while. 
In  almost  every  case  mentioned,  the  mass 
when  found  "was  so  hot  that  one  could  not 
hear  his  hand  on  it." 

Edmund  Otis  Hovet 
American  Museum  of  Natubal  Histobt 

A    WORD   OP    E3n»LANATI0N 

To  the  EDrroB  of  Soienoe  :  May  I  trespass 
on  your  space  for  a  word  of  explanation}  A 
series  of  public  lectures  on  human  sense-or- 


gans recently  delivered  by  me  in  Boston  has 
given  occasion  to  a  number  of  newspaper  re- 
ports. Most  of  these  reports  are  entirely  er- 
roneous and  misleading.  None  of  them  have 
been  published  with  my  sanction,  but,  on  the 
contrary,  quite  against  my  wish.  I  am  there- 
fore not  responsible  for  either  their  form  or 
content.  G.  H.  Parker 


QUOTATIONS 


THE  SERVICE  PENSION  OF  THE  CARNEGIE 

FOUNDATION 

An  official  action  taken  two  months  ago,  but 
only  now  publicly  announced,  by  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching 
seems  to  have  certain  ethical  aspects  that  de- 
serve consideration,  not  only  from  members 
of  the  teaching  profession,  but  also  from  the 
public  at  large.  Those  aspects  will,  I  think, 
become  sufficiently  apparent  from  a  brief  re- 
cital of  the  facts  in  the  matter. 

Upon  its  incorporation  in  1906  the  founda- 
tion announced  that  it  would  grant  retiring 
allowances  to  teachers  in  accepted  institutions 
upon  two  grounds — old  age  and  length  of  serv- 
ice. The  conditions  relating  to  the  old-age 
pension  are  not  relevant  to  the  present  com- 
munication. The  rule  relating  to  service 
pensions  reads  as  follows:  ''Any  person  who 
has  had  a  service  of  twenty-five  years  as  a 
professor,  and  who  is  at  the  time  a  professor 
in  an  accepted  institution,  shall  be  entitled 
to  a  retiring  allowance  "—computed  in  a  speci- 
fied manner.  Between  April,  1906,  and  No- 
vember, 1909,  many  university  teachers  and 
many  governing  boards  based  definite  plans 
and  actions  of  their  own  upon  the  supposition 
that,  so  far  as  its  resources  extended,  the  Oar- 
negie  Foundation  would  do  what  it  had  an- 
nounced that  it  would  do.  The  expectation 
of  a  service  pension  was,  in  some  cases,  named 
among  the  inducements  offered  men  who  re- 
ceived calls  to  institutions  upon  the  ''ac- 
cepted list "  of  the  foundation ;  it  was  in  other 
cases  a  motive  for  the  refusal  of  otherwise  ad- 
vantageous calls  to  institutions  not  upon  the 
foundation.  In  instances  either  known  or  re- 
ported to  me,  teachers  nearing  the  time  of 
eligibility  for  a  service  pension  have  in  a 
great  variety   of   ways   altered   their   plans. 
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modified  their  domestic  arrangements,  made 
personal  sacrifices,  in  order  that,  with  the  aid 
of  the  pension,  they  might  be  able  to  retire 
and  carry  through  without  distraction  some 
project  of  study  or  of  literary  production. 
Some,  expecting  an  early  relief  from  all 
teaching  duties,  have  foregone  leaves  of  ab- 
sence which  they  might  have  claimed;  some 
have  taught  in  summer  schools  or  night 
schools  who  would  not  otherwise  have  done 
so;  some  have  made  investments  or  taken  in- 
surance with  express  reference  to  the  time  of 
their  prospective  retirement.  After  institu- 
tions, families  and  individuals  have  thus,  for 
nearly  four  years,  been  permitted  and  en- 
couraged by  the  Carnegie  Foundation  to  be 
vitally  influenced  in  the  conduct  of  their  af- 
fairs by  an  expectation  based  upon  the  foun- 
dation's explicit  announcement,  the  entire 
system  of  service  pensions  is  now  abruptly 
abolished,  "except  in  the  case  of  dis- 
ability unfitting  "  the  applicant  "  for  work  as 
a  teacher  as  shown  by  medical  examination^* 
— ^which,  of  course,  is  purely  a  disability  pen- 
sion. 

The  question  whether  the  scheme  of  service 
pensions  for  professors  under  sixty-five  and  in 
good  health  was  originally  a  wise  one  I  do  not 
here  discuss;  it  is  a  question  of  policy  con- 
cerning which  a  good  deal  might  be  said  on 
either  side.  But  two  considerations  in  the 
matter  seem  so  plain  as  to  afford  no  ground 
for  differences  of  opinion.  One  is  that,  unless 
the  Carnegie  Foundation  is  to  be  guilty  of 
an  act  of  bad  faith  it  should  promptly  supple- 
ment its  recent  action  by  the  proviso  that  at 
least  all  persons  within  ten  years  of  the  time  of 
eligibility  for  a  service  pension,  under  the  old 
rule,  may  still  claim  such  pension  when  their 
time  comes  around.  The  other  patent  fact  is 
that,  unless  so  supplemented,  the  latest  action 
of  the  foundation  must  hereafter  render  im- 
possible any  confidence  in  the  stability  of 
policy  of  that  corporation.  In  the  federal 
act  of  incorporation  by  which  the  foun- 
dation received  legal  entity  two  classes  of 
prospective  beneficiaries  are  specifically  dis- 
tinguished and  equally  emphasized:  college 
teachers  "  who  by  reason  of  long  and  meritori- 
ous service  or  by  reason  of  old  age,  disability. 


or  other  sufficient  reason  *'  shall  be  deemed 
entitled  to  pensions.  The  Bervice-pension 
feature  has  similarly  been  especially  empha- 
sized in  the  public  reports  and  explanations 
of  policy  of  the  president  of  the  foundation. 
A  body  which  at  a  moment's  notice  abandons 
one  of  the  two  purposes  constituting  its  pro- 
claimed raison  d'etre  is  equally  likely  to 
modify  the  other  to  any  assignable  degree. 

I  can  scarcely  suppose  that  any  one  will 
think  it  relevant  to  note  that  the  foundation 
has  always  retained  the  power  to  alter  its  rules 
"in  such  a  manner  as  experience  may  indi- 
cate as  desirable."  All  public  bodies,  doubt- 
less, have  such  power  to  amend  their  regula- 
tions; but  it  is  not  commonly  conceived  that 
the  power  can  justly  be  exercised  in  such  a 
way  as  to  have  a  retroactive  effect,  or  to  nul- 
lify equities  acquired  or  expectations  reason- 
ably aroused  by  virtue  of  the  previous  regu- 
lations.— ^Arthur  O.  Lovejoy  in  The  Nation^ 

THE    PRINCETON    GRADUATE    COLLEGE 

Yesterday's  decision  by  the  Princeton  trus- 
tees seems  to  have  met  the  question  imme- 
diately at  issue  in  a  way  both  happy  and  just. 
Few  details  are  as  yet  published,  but  the  main 
points  are  clear.  Two  gifts  for  the  endow- 
ment of  a  graduate  college  had  been  offered, 
one  apparently  conditioned  upon  a  site  on  or 
near  the  campus,  the  other  contemplating  a 
location  at  a  distance  from  it.  There  were 
also  questions  about  the  control  of  the  new 
institution  by  the  academic  governing  body  of 
the  university.  Because  it  was  found  impos- 
sible to  unite  the  two  foundations,  or  other- 
wise to  reconcile  the  differences  about  admin- 
istration, the  larger  gift  was  withdrawn. 
While  regretting  this,  and  hoping  that  an 
adjustment  may  yet  be  found,  the  trustees 
distinctly  uphold  President  Wilson.  He  was 
right,  they  decide,  in  insisting  upon  a  proper 
university  control  of  the  proposed  graduate 
college,  and  upon  its  being  absorbed  into  the 
common  academic  life  at  Princeton.  Yet  they 
distinctly  refer  to  "dissensions"  in  the  fac- 
ulty and  in  the  governing  board  which  it  will 
be  the  duty  of  the  trustees  to  grapple  with  in 
the  near  future.     Thus  the  particular  dispute 
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is  seen  to  be  merged  in  the  larger  and  general 
question. 

What  that  is  at  Princeton,  it  is  i)erfectly 
well  known.      President  Wilson  has  left  his 
attitude  in  no  doubt.      He  is  for  the  freest 
and  fullest  play  of  the  democratic  spirit  in 
colleges,  and  as  a  means  of  securing  it  at 
Princeton  urged  the  system  of  dormitories  in 
wbich  all  the  students  should  live.     This  in- 
Tolved  the  abolition  of  the  expensive  and  ez- 
dusive  clubs  which  have  been  so  marked  a 
feature  of  life  at  Princeton.     But  though  the 
faculty  approved  a  proposal  which  many  con- 
sidered revolutionary,  the  trustees  have  thus 
far  declined  to  give  their  assent  to  it.     This  is 
clearly  the  question  about  which  the  "  dissen- 
sions "  have  sprung  up,  involving  as  is  known 
a  great  deal  of  bitter  feeling  with  rumors  that 
President  Wilson  would  be  forced  to  resign. — 
New  York  Evening  Post, 

An  attitude  was  taken  towards  Mr.  Proctor's 
generosity  in  regard  to  Princeton's  long-pro- 
fessed hope,  he  was  catechized  in  such  a  man- 
^^  in  regard  to  what  he  was  attempting  with 
5?^*^endable  forbearance  to  do  for  his  Alma 
"^^ter,  that,  as  Mr.  Pyne  said  in  the  statement 
be  felt  it  necessary  to  make  public,  "  From  the 
start  his  generosity  has  met  with  such  an 
extraordinary  reception,  his  motives  have  been 
so  misconstrued,  his  patience  has  been  so  sorely 
tried  that  seH-respect  has  at  last  demanded  the 
withdrawal  of  his  princely  gift.     Thus  at  least 
$900,000  has  been  lost  to  Princeton  by  the 
treatment  he  has  received." 

The  recent  meeting  of  the  Board  of  Trus- 
tees closed  one  act  of  this  remarkable  drama 
—with  an  anti-climax.  It  has  by  no  means 
settled  the  matter.  We  have  merely  lost  a 
Graduate  College,  with  very  little  chance  now 
of  getting  one.  But  the  controversy  over  the 
issues  raised  seems  only  to  have  begun.  The 
object  of  the  recent  meeting  of  the  board  was 
to  call  a  truce.  ...  To  state,  therefore,  as 
most  of  the  newspapers  did,  that  Mr.  Pyne 
and  the  other  members  of  the  board  who  were 
not  in  accord  with  the  treatment  by  the  Com- 
mittee of  Five  of  Mr.  Proctor's  offer  were  won 
over  from  their  x)osition  is  about  as  far  from 
the  truth  as  it  could  be.     They  stand  exactly 


where  they  stood  before,  only  more  staunchly 
so,  more  indignantly  so,  and  have  expressed 
the  desire  to  have  this  clearly  recognized. 
— Jesse  Lynch  Williams  in  The  Princeton 
Alumni  Weekly. 


8CIENTIFIG   BOOKS 

New  Manital  of  Botany  of  the  Central  Rocky 
Mountains  (Vascular  Plants).  By  John  M. 
Coulter.  Bevised  by  Aven  Nelson.  New 
York,  American  Book  Company.  January, 
1910. 

When  the  present  reviewer  landed  in  Amer- 
ica, in  1887,  his  first  purchase  was  a  copy  of 
Coulter's  ''Manual  of  Rocky  Moimtain  Bot- 
any," at  that  time  rather  recently  published. 
In  his  subsequent  wanderings  over  the  state 
of  Colorado,  this  volume  was  his  inseparable 
companion,  proving  itself  a  most  serviceable 
hand-book  to  the  flora  of  the  region.  In 
those  days  it  was  innocently  supposed  that  the 
Rocky  Mountain  flora  had  been  nearly  all  de- 
scribed, and  if  a  plant  did  not  altogether  agree 
with  any  of  the  descriptions,  it  was  generally 
assumed  that  the  species  must  be  variable.  It 
was  not  possible  for  the  worker  in  the  field  to 
discover  that  numerous  species,  supposed  to 
be  identical  with  those  of  distant  regions,  were 
in  reality  quite  distinct. 

About  the  year  1894  there  began  a  new  era 
in  the  study  of  Rocky  Mountain  plants.  The 
material  in  the  herbaria  was  scrutinized  anew, 
and  many  collections  were  made  in  different 
parts  of  Montana,  Wyoming  and  Colorado. 
Presently  new  species  began  to  be  described, 
and  new  generic  names  proposed.  The  activ- 
ity increased  until  the  output  was  astonishing, 
and  this  has  continued  down  to  the  present 
time.  The  old  manual  no  longer  represented 
the  knowledge  of  the  day,  and  a  new  edition 
was  planned.  This  was  placed  in  the  hands  of 
Professor  Aven  Nelson,  of  the  University  of 
Wyoming,  who  has  been  a  much  larger  con- 
tributor to  the  knowledge  of  Rocky  Mountain 
plants  than  all  the  other  residents  of  that  re- 
gion combined.  The  appearance  of  the  new 
book  was  looked  forward  to  with  extreme  inter- 
est and  impatience  by  students  of  this  flora, 
and  now  that  it  is  out,  many  are  the  discus- 
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sions  and  investigations  it  is  stimulating. 
The  author,  as  we  learn  from  a  private  letter, 
does  not  for  a  moment  consider  that  he  has 
said  the  final  word  on  the  subject,  but  hopes 
that  this  presentation  of  his  results  up  to  date 
will  prove  of  service,  and  especially  will  cause 
others  to  studj  the  subject  in  the  £eld,  and 
gradually  put  it  on  a  firmer  basis.  In  this  he 
is  wholly  justified,  and  whatever  we  may  think 
about  particular  disputed  matters,  we  must 
recognize  that  he  has  done  an  immense  serv- 
ice, in  the  first  place  by  his  researches,  and  in 
the  second  by  presenting  them  in  a  compact 
and  convenient  form,  so  that  all  may  make 
use  of  them.  No  one,  in  future,  will  pretend 
to  study  the  plants  of  Colorado  or  Wyoming 
without  a  copy  of  Nelson's  "  Manual  '*  by  his 
side. 

I  have  had  the  curiosity  to  count  the  num- 
ber of  species  admitted  as  valid  in  the  new 
manual,  which  were  undescribed  at  the  time 
of  publication  of  the  first  edition,  in  1885. 
The  number  is  787,  about  28  per  cent,  of  the 
whole  flora.  This  count  includes  all  sx>ecific 
names  first  published  since  1885,  but  does  not 
include  varietal  names  proposed  prior  to  that 
date,  and  given  specific  standing  later.  Of 
the  787,  no  less  than  244  were  proposed  by 
Professor  Aven  Nelson  himself;  152  are  by 
Dr.  Kydberg,  of  the  New  York  Botanical  Gar- 
den and  148  by  Dr.  E.  L.  Greene,  now  of  the 
TJ.  S.  National  Museum,  but  at  one  time  a 
resident  of  Colorado.  The  other  authors  are 
as  follows:  Elias  Nelson,  20;  Jones  (of  Utah), 
18;  Scribner  (grasses),  17;  Vasey,  15;  Coul- 
ter and  Rose  (UmbelliferaB),  15;  Bailey 
(mainly  Carex),  13;  Osterhout  (of  Colorado), 
12;  Small,  11;  Eastwood  (formerly  of  Colo- 
rado), 10;  Britton,  10;  Wooton  (of  New  Mex- 
ico), Nash  and  Sheldon,  each  5;  Goodding  (of 
Wyoming),  Trelease  and  K.  Schumann  (Cac- 
tacese),  each  4;  Sargent,  J.  G.  Smith,  Bicknell, 
Piper  and  Porter,  each  8;  A.  S.  Hitchcock, 
Beal,  Vasey  and  Scribner,  O.  Kuntze,  Howell, 
Eobinson,  Ramaley,  Blankinship  (of  Mon- 
tana), Henderson  and  Leiberg,  two  each; 
Underwood,  Maxon,  D.  C.  Eaton,  Macoun, 
Nash  and  Rydberg,  Scribner  and  Williams, 
Holm,    Fernald,    Bebb,    Ball,    Coulter    and 


Fisher,  Canby  and  Rose,  Pax,  Huth,  Oock- 
erell.  Vail,  Eaton,  Coulter,  Wiegand,  Hol- 
zinger.  Nelson  and  Cockerell,  Mackenzie, 
Pammel,  E.  G.  Baker,  L6veill6,  Coulter  and 
Evans,  Wight  and  Wright,  one  eacL 

Thus  the  three  principal  workers  have  con- 
tributed 544  between  them,  65  have  been  pub- 
lished by  miscellaneous  residents  of  the  region 
covered  by  the  manual,  168  by  American  bot- 
anists not  resident  in  the  Rocky  Mountains 
and  ten  by  European  botanists. 

After  all  this,  the  reader  may  be  astonished 
to  learn  that  Nelson's  work  is  planned  on 
what  are  called  "conservative"  lines,  i.  a., 
those  of  not  conserving  the  names  of  "crit- 
ical" or  doubtful  species.  The  number  of 
species  accepted  as  valid  is  2,733,  while  no  leas 
than  1,788  specific  names  are  rejected  as  syn- 
onyms or  insufficiently  known.  Many  of  those 
latter  were  proposed  by  Professor  Nelson  him- 
seK,  more  by  Rydberg  and  Greene.  In  addi- 
tion to  the  large  number  rejected,  very  many 
are  not  mentioned  at  all,  presumably  because 
the  author  did  not  i)ossess  specimens.  Most 
of  these  latter  are  "  critical "  forms,  but  by  no 
means  all.  Thus  Woodsia  mexicana,  for  which 
Rydberg  cites  five  Colorado  localities,  is  ab- 
solutely ignored,  and  there  are  many  instances 
only  a  little  less  striking.  It  is  stated  in  the 
preface  that  the  flora  includes  the  northern 
half  of  New  Mexico,  but  we  miss  not  only  the 
rarer  endemic  plants  of  that  region,  but  many 
of  the  commonest  roadside  flowers,  such  as 
SphcBralcea  fendleri,  Commelina  dianihifolia 
and  Cosmos.  On  the  other  hand  we  And  a  few 
species  of  southern  New  Mexico,  as  Rosa  siel- 
lata  and  Polemonium  pterospermum. 

Rydberg,  in  his  recent  (1906)  "Flora  of 
Colorado,"  recognized  2,912  species,  a  niunber 
somewhat  greater  than  Nelson  admits  for  his 
much  larger  area.  As  is  well  known,  Ryd- 
berg treats  many  of  the  minor  or  critical 
forms  as  full  species,  which  of  course  ac- 
counts for  the  difference.  The  quite  recent 
(1909)  French  edition  of  Schinz  and  Keller's 
"  Flora  of  Switzerland  "  includes  2,534  8i>ecie6 
of  vascular  plants.  When  we  consider  the 
much  smaller  area  of  Switzerland,  and  the 
greater  variety  and  distinctness  of  the  life- 


femvixr  26,  1910] 


SCIENCE 


303 


zones  in  the  Rocky  Mountains,  it  would  seem 
that  the  latter  might  be  expected  to  have  twice 
as  many  si)ecies.  Switzerland  has,  of  course, 
been  more  thoroughly  investigated,  but  the 
large  number  of  species  given  is  not  due  to  the 
inclusion  of  the  "  critical "  forms,  for  the  au- 
thors tell  us  in  the  preface  that  these  are  all 
to  be  given  separately  in  a  subsequent  volume, 
the  "ilore  Critique.'*  In  the  1909  volume 
the  species  are  supposed  to  be  such  in  the  ordi- 
nary sense,  and  a  special  mark  is  api>ended  to 
those  (and  they  are  very  numerous)  of  which 
segregates  are  known,  the  account  of  these 
being  promised  in  the  later  work. 

There  is  no  doubt  that  the  separation  of  the 
oidinary  from  the  ''critical  *'  flora,  after  the 
manner  of  Schinz  and  Keller,  is  convenient 
to  the  numerous  class  of  botanists  who  are  not 
specialists  in  taxonomy.     Professor  Nelson's 
work  corresponds  to  the  Swiss  volume  before 
me  while  Dr.  Bydberg's  book  on  the  plants  of 
the  same  region,  expected  in  about  a  year,  will 
really  be  a  "  More  Critique,"  at  least  to  a  con- 
siderable extent.     American  workers  are  at 
present  roughly  divided  into  two  groups,  of 
which  a  modem  European  botanist  would  say 
that  one   failed   to    discriminate   the   lesser 
typ^,  many  of  which  are  of  the  highest  inter- 
est from  a  biological  standpoint,  while  the 
other,  recognizing  minor  segregates,  treated 
them  all  as  species,  without  any  attempt  to 
indicate  in   the  nomenclature   their   various 
kinds    and    degrees    of    relationship    to    the 
species  of  the  older  school.     We  venture  to 
hope  and  believe  that   at  length   a  middle 
ground  will  be  found  in  a  system  of  classifica- 
tion more  like  that  of  advanced  European 
workers,  which  pemiits  the  presentation  of  the 
most  minute   details,  without  seriously  dis- 
tarbing  the  current  conception  of  species. 

T.  D.  A.  COOKERELL 

Umwelt  und  Innenwelt  der  Tiere.     Von  J. 

VON  Uexkull,    Dr.   med.   hon.    c.   Berlin. 

Verlag  von  Julius  Springer.     1909.     8vo, 

pp.  259. 

The  bold  and  original  investigations  of  von 
IlGckiiU  have  culminated  in  his  ''  IJmwelt  uhd 
Innenwelt  der  Tiere  " ;  culminated,  not  because 
there  are  reasons  to  suppose  that  this  will  be 


his  last  contribution  to  science,  or  perhaps 
even  his  best,  but  because  he  has  synthesized 
into  a  coherent  whole  the  results  of  earlier 
work,  and  with  the  addition  of  fresh  materials, 
and  maturer  judgments,  has  sketched  in  the 
outlines  of  a  reformed  biology. 

Large  sections  of  the  book  must  be  left  to 
those  who  have  made  certain  protozoa,  coelen- 
terates,  annelids,  molluscs,  crustaceans  and 
insects,  subjects  of  prolonged  study,  yet  as  a 
whole,  the  work  should  appeal  to  every  biol- 
ogist, no  matter  what  group  of  animals  or 
facts  he  knows  best.  It  is  these  matters  of 
general  appeal  that  concern  us. 

First  of  all,  a  living  thing  is  neither  a 
bundle  of  anatomical  details  nor  a  collection 
of  physiological  processes,  nor  both  of  these 
together,  for  things  that  live,  live  in  an  en- 
vironment. To  cultivate  either  anatomy  or 
physiology  exclusively  is  as  futile  as  the  study 
of  environments  with  all  the  animals  left  out, 
for  the  business  of  the  biologist  is  to  know, 
not  merely  structure  or  function,  but  what  the 
vital  machinery  is,  how  it  works  and  the  cir- 
cumstances under  which  the  work  is  done. 

The  organism,  von  IJexkiill  teaches,  must  be 
studied,  not  as  a  congeries  of  anatomical  or 
physiological  abstractions,  but  as  a  piece  of 
machinery,   at  work   among   external  condi- 
tions.   Our  analyses,  so  far,  have  been  by  no 
means  exhaustive,  for  we  have  largely  neg- 
lected the  fact  that  the  organism  makes  its 
surroundings.     It  is  true  that  environment 
includes  the  sum  total  of  everything  outside 
the  individual,  and,  within  these  limits,  is  the 
same  for  all  living  things.    Yet  this  is  wholly 
misleading,  for  environment  is  both  essential 
and  unessential,  and  only  the  former  counts 
practically  in  the  shaping  of  biological  des- 
tinies.    The  shark,  the  jellyfieh  and  the  plu- 
teus,  that  swim  side  by  side  at  the  base  of  a 
wharf -pile,  under  uniform  conditions  of  sa- 
linity, temperature,  light  and  mechanical  agi- 
tation, have  each  a  different  effective  environ- 
ment,  and  to   this  extent  live   in   different 
worlds.     Only  when   the  receptors,  through 
which  external  conditions  make  their  appeal, 
are  alike,  are  the  outside  conditions  similar, 
but  as  the  stimulated  organs  vary,  so  do  the 


804 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  791 


several  environments.    Even  within  the  same 
group  these  differ. 

One  need  but  glance  at  the  pictureB  of  Holbein 
to  realize  that  the  world  in  which  he  lived  was 
far  richer  than  our  own.  The  simplegt  things  are 
endowed  by  him  with  a  reality  that  makes  the 
objects  we  see  pale. 

The  embryologist  who  has  reared  the  eggs 
of  the  oyster,  the  starfish  and  the  sea-urchin, 
within  the  same  tumbler  of  sea-water,  each 
into  its  proper  larva,  can  testify  strongly  in 
favor  of  von  TJexkiill's  view.  Nevertheless,  it 
does  not  follow  that  the  organism  which  by 
selection  makes  its  environment,  is  the  all- 
important  thing.  Our  author  himself  does 
not  contend  that  it  is,  but  there  are  those  who 
do.  It  may  not  be  amiss,  therefore,  to  point 
out  that  an  animal  adapted  to  an  environment 
of  which  factors  A,  B,  G  and  D,  constitute  the 
practical  portion,  may  be  transferred  sud- 
denly to  surroundings  in  which  A  is  repre- 
sented by  A +  1;  5  by  5  +  1;  C  by  (7  +  1; 
and  2)by2>  +  2.  IfA  +  l  can  serve  for  A, 
the  substitution  is  made,  and  similarly  B  -\-l 
and  C  + 1,  may  take  the  places,  respectively, 
of  B  and  C.  On  the  other  hand,  P  +  2  may 
be  beyond  the  range  of  the  organism  unless 
introduced  to  it,  through  the  medium  of 
A  +1,  5  +  1  and  C  + 1.  If  under  these  con- 
ditions D  +  2  is  selected,  it  follows  that  the 
new  environment  has  made  the  animal  over, 
and  von  TJexkiill's  dictum,  therefore,  can  be 
enlarged  to  read.  The  organism  makes  the 
environment,  and,  reciprocally,  the  environ- 
ment makes  the  organism. 

The  discussion  of  the  environment  leads  by 
a  natural  step  to  a  subject  sadly  in  need  of 
sunshine  and  fresh  air. 

Dictionaries  define  "organization"  as 
"  specifically  the  constitution  of  an  animal  or 
vegetable  body,  or  of  one  of  its  parts,"  and 
many  biologists  use  the  word  in  this  sense. 
Were  they  consistent,  no  one  would  object,  or 
be  the  worse  for  the  substitution  of  "  organi- 
zation" for  "structure,"  but  the  word  is  as 
versatile  as  the  men  who  use  it,  and  the  syn- 
onym transforms  before  our  eyes  into  a  brief 
formula  for  that  unity  in  action  which  comes 
with  transcendent  complexity.  Not  only  this, 
but  many,  gifted  with  the  power  of  making 


things  more  difficult  than  they  really  are, 
would  have  us  believe  that  the  organization  is 
inside  the  thing  organized! 

The  discovery  that  organized  things  come 
from  eggs  has  led  us  to  look  in  eggs  for  the 
method  of  origin.  The  creatures  that  come 
from  eggs,  however,  are  organized,  not  be- 
cause they  have  a  particular  structure,  or 
form,  but  because  the  parts  that  compose  them 
are  wonderfully  related.  One  of  the  most 
beautiful  examples  of  organization  in  nature 
is  the  bee-hive,  a  thing  marvelously  related  to 
its  environment,  and  hardly  less  marvelous 
abstractly,  for  its  members  act  not  only  for 
their  own  welfare,  but  especially  for  that  of 
the  community  and  the  race.  It  would  be 
futile  to  study  serial  sections  for  this  organi- 
zation, since  only  honey,  wax  and  the  frag- 
ments of  bees  would  greet  the  investigator's 
eyes.  No  less  futile  is  the  search  in  eggs,  for 
organization  is  not  a  material  thing,  but  the 
sum  of  the  interrelations  between  material 
things.  From  this  standpoint,  reversals  of 
polarity  or  symmetry  are  in  the  same  cate- 
gory with  the  evolutions  of  a  company  of 
soldiers,  and,  like  the  orderly  facing  about  of 
a  well-drilled  body  of  infantry,  are  possible 
only  under  conditions  dependent  on  structure, 
yet  themselves  not  structural.  Physiological 
interrelations  do  not  exist  in  space.  As  well 
try  to  dissect  the  digestion  out  of  the  duode- 
num, as  to  search  with  anatomical  methods 
for  organization,  in  this  sense,  in  the  egg! 

If  the  point  of  view  presented  seems  whole- 
some, the  impetus  so  gained,  in  favor  of  von 
TJexkiill's  opinions,  is  nevertheless  insufficient 
to  carry  us  over  the  Vitalistic  bumper  which 
he  has  thrown  across  the  biological  roadway. 
The  argument  is  this:  Living  things  are  ma- 
chines, but  they  are  not  all  machinery.  The 
hand  and  foot,  the  arm  and  leg,  the  stomach 
and  heart,  are  machines,  but  they  come  from 
the  egf^f  and  the  power  to  differentiate  ma- 
chines is  itself  super-mechanical.  Reproduc- 
tion, regeneration  and  certain  kinds  of  regu- 
lation, occur  in  no  machines  known  to  man, 
and  hence  any  machines  that  reproduce,  re- 
generate or  regulate  are  to  this  extent  "  iiber- 
maschinelle." 
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The  logical  weakness  of  this  argument  is 
at  once  supported  by  the  circumstance  that 
the  protoplasm  which  differentiates  the  ma- 
chinery is  a  liquid,  and  as  all  stresses  and 
strains  in  a  fluid  are  instantly  equalized, 
liquid  machines  are  physical  impossibilities. 
The  protoplasm  of  the  egig  is,  therefore,  no 
machine,  and  is  forever  beyond  the  reach  of 
mechanical  investigations.  Physiology,  anat- 
omy, chemistry  and  physics  are  all  powerless 
to  grapple  with  this  problem.  The  essence  of 
a  living  thing  is  that  it  is  vital,  and  this  at- 
tribute, if  accessible  to  the  human  intellect 
at  all,  can  be  understood  only  by  the  aid  of 
^'reine  Erkennungslehre." 

Whether  vitalism  will  triumph  ultimately, 
is  one  of  the  many  things  that  most  biologists 
do  not  know,  although  von  TJexkiill  considers 
victory  inevitable.  Lack  of  philosophical  in- 
sight is  held  responsible  for  the  bankrupt  con- 
dition of  our  science,  but  however  this  may  be, 
to  restore  confidence  in  biological  currency  by 
means  of  an  inflation  of  vitalistic  values 
seems  a  doubtful  undertaking  even  if  liquid 
machines  are  impossible.  But  is  protoplasm 
a  liquid? 

The  naked  amoebse  are  the  most  fluid  of  all 
animals,  nevertheless  their  outer  layers  are 
visibly  different  from  the  interior,  and  there 
is  eveiy  reason  to  believe  that  the  ectosarc 
subserves  many  of  the  functions  performed  by 
the  firmer  boundaries  of  other  cells.  Among 
these  functions  is  that  of  being  a  barrier 
which  prevents  the  animal  from  becoming  in- 
finitely diluted  in  the  medium  in  which  it 
lives.  Furthermore,  the  ectosarc,  like  the  cell 
membrane,  allows  certain  substances  to  pass 
in  and  out,  and  in  this  way  insures  differences 
in  chemical  composition  between  the  amosba 
and  its  surroundings,  while  at  other  times  it 
is  the  gate  through  which  the  equalization  of 
differences  is  brought  about.  As  long  as 
protoplasm  does  not  exist  abstractly,  but  al- 
ways occurs  in  nature  behind  a  barrier  that 
makes  i)0S8ible  interrelations  with  the  environ- 
ment, and  prevents  fusion  and  identity  with 
it,  arguments  based  on  a  liquid  as  it  isn't,  can 
have  no  bearing  on  the  case  of  vitalism  vs. 
mechanism. 


We  will  suppose,  however,  that  the  optical 
differences  between  the  ectosarc  and  the  endo- 
sarc  are  iUusory;  that  the  outer  layers  of  the 
most  fluid  of  all  amoebsB  are  not  physiolog- 
ically the  equivalents  of  cell-membranes;  and 
finally  that  we  are  in  reality  dealing  with 
liquids  entirely  uniform.  We  will  endow 
these  microscopic  Frankensteins  with  life. 
Are  they  machines?   • 

Abstractly — ^no;  concretely — ^yes,  for  our 
imaginary  creatures  exist  in  an  environment, 
and  interaction  between  the  two  is  the  one 
condition  under  which  life  is  possible.  As 
long  as  such  interaction  occurs,  as  long  as 
metabolism  takes  place,  we  have  differences  of 
potential,  stresses  and  strains;  as  long  as  any- 
thing happens,  and  life  is  a  happening,  we 
have  a  mechanism,  a  machine,  but  the  ma- 
chinery is  neither  the  amceba  nor  the  environ- 
ment, but  the  two  together.  Von  XJexkiill's 
own  contention  that  an  organism  devoid  of 
environment  is  an  absurdity,  harmonizes  so 
completely  with  this  criticism,  that  it  is  diffi- 
cult to  see  how  the  road  which  he  has  traveled 
could  ever  have  led  him  into  the  vitalistic 
man-trap. 

To  make  a  good  book,  however,  does  not  re- 
quire infallibility.  Thought,  honesty  and 
clearness  are  the  necessary  ingredients,  and  a 
writer  who  commands  these  fertilizes  the 
minds  of  his  readers,  and  where  wrong,  fur- 
nishes the  materials  for  the  correction  of  his 
own  mistakes.  Even  though  von  TJexkiill 
seems  to  have  failed  in  some  of  his  under- 
takings, he  is  nevertheless  an  author  thor- 
oughly worthy  to  be  read. 

Otto  0.  Glaser 

Univebsitt  of  Michigan 

Handhuch  der  Klimatologie,    Band  11.,  Kli- 
matog^raphie.     I.  Teil,  Klima  der  Tropen- 
zone.    Dritte,  wesentlich  umgearbeitete  und 
vermehrte  Aufiage.    Von  Dr.  Julius  Hann. 
8vo,   pp.   x  +  426,   figs.    7.      Stuttgart,   J. 
Engelhom.    1910.    Preis  14  M. 
The  first  part  of  the  second  volume  of  the 
third  edition  of  Hann's  monumental  work — 
revised,  enlarged,  up  to  date — ^the  unique  store- 
house of  dimatological  fact  and  description; 
the  indisi>ensable  reference  book  for  all  who 
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deal  in  any  way  with  the  science  of  the  earth's 
atmosphere;  a  book  which  has  laid  the  whole 
scientific  world  under  a  debt  of  gratitude  to 
its  author,  impossible  to  overestimate. 

R  DeO.  Ward 


SPECIAL  ARTICLES 

EABTH   MOVEMENTS   AT  LAKE  VIOTOBIA  IN 
CENTRAL    EAST    AFRICA 

The  profound  significance  for  Central  East 
Africa  of  the  fall  of  Omdurman  in  1898  has 
been  strikingly  brought  out  by  subsequent 
scientific  publications  of  the  Egyptian  Survey 
Department.  Captain  H.  O.  Lyons,  late  the 
eminent  director  general  of  that  department, 
and  now  occupying  the  newly  established  chair 
of  geography  at  the  University  of  Glasgow, 
published  in  1906  an  extended  monograph 
upon  the  Nile  Hiver  and  basin.^  This  volume, 
which  is  issued  by  the  finance  ministry,  oom- 
I>els  admiration  as  much  by  its  exhaustiveness 
as  by  its  orderly  arrangement  and  lucid  pre- 
sentation of  the  facts.  Through  setting  forth 
in  a  well-digested  summary  the  scientific  re- 
sults secured  by  early  and  late  explorers  and 
scientific  travelers,  and  by  including  a  full 
bibliography  of  the  geography  and  geology  of 
the  district,  the  work  has  been  made  authori- 
tative and  indispensable. 

Those  who  have  not  already  interested 
themselves  in  the  region  will  be  surprised  to 
learn  how  many  observing  stations  supplied 
with  water  gauges,  have  been  established  upon 
the  Upper  Nile  and  its  tributaries,  and  of  the 
almost  continuous  series  of  careful  gauge 
readings  extending  over  a  full  decade. 

The  very  interesting  conclusions  on  the 
basis  of  these  readings,  which  were  fore- 
shadowed in  the  monograph  above  cited,  are 
contained  in  a  very  recent  report  of  the  Sur- 
vey Department.'  The  conclusion  to  which 
Captain  Lyons  is  forced  is  that  the  gauges 

^ "  The  Physiography  of  the  Nile  River  and  its 
Basin,"  Cairo,  National  Printing  Department, 
1906,  pp.  411  and  numerous  maps. 

>"The  Rains  of  the  Nile  Basin  and  the  Nile 
Flood  of  1908,"  by  Captain  H.  G.  Lyons,  FJI.S., 
Survey  Department  Paper  No.  14,  Cairo,  1909, 
pp.  69,  pis.  8. 


have  registered  oscillations   of  level  of  the 
ground  about  Lake  Victoria.    Upon  the  north- 
em  and  northeastern  shores  of  this  lake  three 
gauges  were  established— one  at  Entebbe  on 
the  northwest  shore,  another  at  Jinja  on  the 
north  shore  where  the  Nile  leaves  the  lake,  and 
one  at  the  head  at  Kavirondo  Gulf  near  the 
railway  terminus  on  the  northeast  shore.    Al- 
though all  three  gauges  have  been  moved  since 
they  were  first  established,  and  though  there 
are  some  gaps  in  the  records,  yet  in  the  main 
it  is  true  that  daily  gauge  readings  are  avail- 
able from  three  widely  separated  stations  since 
September  80,  1898. 

Study  of  the  monthly  averages  of  these 
readings  has  shown  with  much  probability 
that  in  October,  1898,  a  sinking  of  the  land  at 
Entebbe  began  and  continued  during  1899. 
It  was  most  marked  during  August  and  Oc- 
tober of  that  year.  At  the  end  of  1900 
and  during  the  early  months  of  1901,  a 
slight  elevation  seems  to  have  occurred, 
though  in  May  and  June  following  a  renewed 
sinking  took  place.  This  movement  on  the 
northwest  shore  of  the  lake  seems  not  to  have 
been  participated  in  by  the  land  farther  to  the 
eastward.  These  local  movements,  extending 
as  they  do  over  several  months,  can  not  be  ex- 
plained by  wind  effects. 

From  November,  1901,  to  February,  1902, 
the  Jinja  gauge  curve  was  on  the  whole  rising, 
while  those  at  Entebbe  and  Kisumu  were  fall- 
ing steadily.  Again  in  December,  1902,  the 
Jinja  curve  was  steady,  while  those  of  En- 
tebbe and  Kisumu  were  rising,  but  in  !Feb- 
ruaiy,  1908,  the  case  was  reversed.  Subse- 
quent to  these  later  dates  the  gauges  have 
shown  no  noticeable  discrepancies  which  oould 
be  attributed  to  a  recurrence  of  oscillations 
of  level  until  in  1908,  when  at  Jinja  the  lake 
level  fell  14  inches  between  February  5  and 
19,  the  change  of  level  at  each  of  the  other  two 
stations  being  only  an  inch  and  a  half. 

To  quote  Captain  Lyons,  all  the  available 
information  ''points  to  the  frequent  and  re- 
cent differential  movement  of  great  blocks  of 
the  country."    Following  Herrmann  he  states : 

The  movements  of  upheaval  have  acted  along 
NNE'-SSW  directions,  and  the  intensity  seems  to 
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haTe  been  most  marked  in  the  eouthwestem  part 
of  the  area,  not  far  from  the  Virunga  group  of 
volcanoes  of  Lake  Kivu.  Five  main  blocks  may 
be  recognized  which  are  separated  by  troughs; 
the  islands  of  the  western  coast  of  the  Victoria 
Lake  present  the  first  of  these,  while  three  others 
range  one  behind  the  other  between  the  lake  shore 
and  Valley  of  the  Kagera,  and  in  the  intervening 
troughs  lie  lakes,  swamps  or  slowly  flowing  rivers; 
the  fifth  forms  the  Ruanda  Plateau  west  of  the 
Kagera.  The  edges  of  these  blocks  have  as  yet 
been  but  little  modified  by  weathering,  so  that  the 
latest  movements  would  appear  to  be  compara- 
tively recent. 

The  formation  of  Victoria  Lake  is  shown  to 
be  due  to  mntual  adjustments  among  these 
earth  blocks,  separated  as  they  are  by  great 
faults  running  in  the  directions  N.-S.,  E.-W., 
NE.-SW.,  and  in  the  area  south  of  the  lake 
also  NW.-SE.     Again  quoting  Lyons : 

Large  masses,  many  kilometers  long,  have  been 
raised,  lowered  or  tilted,  and  in  the  valleys  formed 
along  the  fracture  lines,  the  main  drainage  lines 
of  the  district  run.  Lake  Victoria  itself  is  out- 
lined by  such  fractures. 

All  writers  seem  to  agree  upon  the  domi- 
nance of  block  movements  of  the  crust  in  de- 
termining the  relief  of  Central  East  Africa, 
and  it  is  therefore  interesting  to  learn  from 
these  newer  studies  of  the  Nile  Basin,  that  the 
great  river  itself  between  Korusko  and  Aswan 
(Assouan)  wherever  crystalline  rocks  occur  in 
its  neighborhood,  takes  directions  parallel  to 
the  neighboring  intrusive  dikes. 

While  the  region  is  one  of  earthquakes,  the 
movements  disclosed  by  the  series  of  gauge 
readings  would  seem  to  be  of  the  slower  type, 
and  it  would  be  of  great  interest  to  know 
whether  the  main  periods  of  change  of  level 
correspond  in  time  to  any  subterranean  rumb- 
lings such  as  are  now  being  reported  from  so 
many  unstable  districts  and  are  called  hron- 
tidi.  As  compared  with  the  crustal  move- 
ments which  are  revealed  by  gauge  readings 
within  the  Laurentian  Lake  district  of  North 
America,  these  African  observations  differ  in 
being  more  rapid,  and,  further,  in  indicating 
raversals  in  the  direction  of  movement.  They 
similarly,  however,  point  the  moral  that  the 
sensitiveness  of  great  inland  bodies  of  water, 


when  employed  as  precise   levelling  instru- 
ments, has  never  been  properly  appreciated. 

Wm.   n.   HOBBS 
Univebsity  op  Michigan, 
Ann  Abbob, 

January  29,  1910 


THE  FORTY-FIRST  GENERAL  MEETING  OF 
THE  AMERICAN  CHEMICAL  SOCIETY.    II 

DIVISION  OF  FEBTILIZEB  CHElflSTBT 

F.  B.  Carpenter,  Chairman 
J.  E.  Breckenridge,  Secretary 

The  Direct  Estimation  of  all  Intensities  of  Hydro- 
gen Ion  Concentration  by  Means  of  Di-nitrO' 
hydrochinone:  Lawbence  J.  Hendebson. 
The  Nitrogen  Thermometer  from  Zino  to  Pallor 

dium:  A.  L.  Day  and  R.  B.  Sosman. 
Laboratory  Methods  for  Organic  Nitrogen  AvaU- 
ahility:  C.  H.  Jones. 

The  alkaline  permanganate  and  pepsin  methods 
for  determining  organic  nitrogen  availability  as 
used  in  the  Vermont  Experiment  Station  labora- 
tory are  described.  Results  by  these  methods  on 
flfty-one  high-  and  low-grade  animal  and  vegetable 
ammoniates  now  on  the  market  are  tabulated  and 
briefly  commented  upon. 

Both  methods  have  been  used  at  the  Vermont 
Station  on  officially  collected  conunercial  fertil- 
izers for  the  past  twelve  years.  Tables  were 
shown  giving  the  results  of  this  work. 

The  writer  concludes  that  the  alkaline  perman- 
ganate method,  while  empirical,  is  nevertheless 
valuable  to  eliminate  qiiickly  from  a  large  num- 
ber of  samples  those  of  questionable  availability 
which  may  then  be  tested  by  the  longer  pepsin 
process  and  qualitatively  to  show  more  in  detail 
the  nature  of  the  nitrogen  source. 
The  following  papers  are  reported  by  title: 

Influence  of  Chemistry  on  Agrioulture :  F.  6. 
Gabfenteb.     (Chairman's  address.) 

Concerning  After  Effects  of  Certain  Phosphates 
on  Limed  and  Unlimed  Lands:  H.  J.  Wheeleb. 

New  Method  for  Filtrating  Insoluble  Phosphoric 
Acid:  R.  H.  Fash. 

Facts  Brought  Out  Regarding  Uniform  Analytical 
Methods  for  Phosphate  Rock  through  the  Recent 
Work  of  the  National  Fertiliser  Association's 
Committee:  C.  F.  Hagedobn. 

Neutralization  of  the  Ammonium  Citrate  Solu- 
tion: J.  M.  McCandless. 

Note  on  the  Determination  of  Phosphoric  Acid  by 
the  Official  Volumetric  Method:  F.  B.  Gab- 
fenteb. 
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The  Improvement  of  Analytical  Processes:  W.  D. 
Richardson. 

The  Cost  of  Available  Nitrogen  in  Commercial 
Fertilizers:  E.  B.  Voobhees. 

Bacteriological  Methods  for  Determining  the 
Available  Nitrogen  in  Fertilizers:  J.  G.  Lipman. 

Notes  on  the  Recovery  of  Waste  Platinum:  A.  W. 
Blaib. 

Method  and  Materials  used  in  Soil  Tests:  H.  A. 
Huston. 

Accuracy  in  Taking  and  Preparing  Mixed  Fer- 
tilizer Samples:  F.  B.  Pobteb. 

The  Determination  of  Inferior  Ammoniates  in 
Commercial  Fertilizers:  John  P.  Stbeet. 

Reports  of  Committees:   Paul  Rudnick,   for  the 

.  Committee  on  Nitrogen;  G.  A.  Famham,  for  the 
Committee  on  Phosphoric  Acid;  J.  E.  Brecken- 
ridge,  for  the  Committee  on  Potash;  F.  B. 
Veitch,  for  the  Committee  on  Iron  and  Alu- 
minum. 

DIVISION    OF    AGBIGULTUBAL    AND    FOOD    0HEMI6TBY 

W.  D.  Bigelow,  Chairman 
W.  D.  B.  Penniman,  Secretary 

Analyses  of  Maize  Products:  Edwabd  Gudeman. 

Analyses  of  maize  products  during  the  last  five 
years,  showing  changes  in  composition  of  these 
products,  especially  as  to  ash,  acidity,  sulphites, 
arsenic  and  metallic  impurities.  Discussion  of 
the  effect  of  federal  and  state  food  acts  on  the 
composition  of  these  products. 
The  Influence  of  Microorganisms  upon  the  Quality 

of  Maple  Syrup:  H.  A.  Edson. 

Studies  upon  the  microscopic  flora  of  maple  sap 
during  the  past  three  years  have  shown  that  the 
sap  within  the  vascular  bundles  of  the  tree  is 
free  from  microscopic  organisms,  but  that  the  tap 
hole,  spout  and  bucket  afford  favorable  lodging 
places  for  the  development  of  microscopic  life. 
With  the  advance  of  the  season  as  the  days  be- 
come warmer  and  the  freezing  nights  less  frequent 
and  less  severe,  yeasts,  mould  spores  and  bacteria 
appear  in  the  sap  in  increasingly  great  numbers. 
By  isolation  and  inoculation  experiments  specific 
groups  of  organisms  have  been  shown  to  be  the 
cause  of  the  various  types  of  abnormal  sap  char- 
acteristic of  the  late  runs,  such  as  green,  red, 
milky  and  stringy  sap.  Inoculations  with  pure 
cultures  in  first  run  material  yield  syrup  of  in- 
ferior color  and  llavor  such  as  is  frequently  pro- 
duced from  the  last  rim. 

Sap  of  the  last  run  when  drawn  imder  condi- 
tions to  exclude  heavy  inoculations  with  micro- 


organisms yields  syrup  of  superior  color  and 
flavor  which  is  in  striking  contrast  to  that  pro- 
duced from  sap  drawn  in  the  usual  manner  from 
the  same  tree  at  the  same  time. 

Analyses  and  Composition  of  Milk  and  its  Prod- 
ucts: Edwabd  Gudeman. 

Analyses  of  milks  from  different  localities  and 
at  different  seasons.  Discussion  of  change  of 
ratio  between  fat  and  solids  not  fat,  and  influence 
on  composition  of  concentrated  milk  products, 
evaporated  and  condensed  milks  and  milk  pow- 
ders. Influence  of  heating  milks  of  various  com- 
position during  pasteurization,  sterilization  and 
concentration. 

The  Composition  of  Milk:  Hebmann  C.  Lythooe. 
Analyses  of  known  purity  samples  of  milk  show 
that  the  milk  sugar  is  practically  constant  while 
the  other  constituents  are  variable.  This  fact  may 
be  used  in  detecting  skimming  as  well  as  watering. 
After  making  the  fat  and  total  solids  determina- 
tions the  proteids  may  be  calculated  from  either 
by  Van  Slyke's  or  Olson's  formula,  respectively. 
If  the  milk  has  been  skimmed  the  calculated  pro- 
teids  will  be  too  low  and  if  the  sugar  is  calculated 
by  difference  (assuming  an  ash  content  of  0.7 
per  cent.)  it  will  be  too  high.  Experience  has 
shown  that  these  calculated  figures  for  milk  sugar 
vary  between  4.2  per  cent,  and  4.8  per  cent,  in 
pure  milk.  If  the  milk  has  been  watered  they 
will  be  low,  while  if  the  samples  have  been 
skimmed  the  calculated  sugar  will  be  high. 

Some   Applications   of  Electricity   to  Apparatua 
and  Laboratories  for  Water  Analysis:  EiXEir 

H.  RiCHABDS. 

The  advantage  of  using  electricity  as  a  source 
ot  heat  for  making  distillations,  evaporations  and 
rimning  ovens  and  incubators  is  pointed  out.  The 
tungsten  lamp  is  useful  as  a  uniform  source  of 
light  for  color  determinations.  Electricity  makes 
possible  the  use  of  the  ventilating  fan  and  the 
vacuum  cleaner. 

It  is  estimated  that  electricity  is  economical 
for  laboratory  uses  if  it  can  be  had  at  a  cost  of 
four  cents  per  kilowatt  hour.  The  cost  may  be 
reduced  to  this  figure  by  any  establishment  using 
exhaust  steam  for  heating. 

It  is  so  great  a  saving  of  labor  and  adds  so 
much  to  the  general  efficiency  of  the  laboratory 
and  accuracy  of  its  results,  that  it  can  not  be 
considered  dear  at  twice  that  cost. 

Pentosans  in  Soil:  Oswald  Sohbeineb  and  Ed- 
mund C.  Shobey. 
Nearly  all  soils  when  treated  with  boiling  12 
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per  cent,  hydrochloric  acid  yield  aome  furfurol, 
iidieating  the  presence  of  some  pentosan  body. 

Ten  smls  containing  widely  different  amounts 
of  oiganic  matter  (organic  carbon  from  0.31  to 
27.1  per  cent.),  were  subjected  to  the  official 
method  for  the  determination  of  pentosans  and 
figures  were  obtained  which  varied  from  0.005  to 
0.275  per  ceht.  No  relation  between  the  total 
carbon  and  pentosan  carbon  was  apparent,  the  soil 
containing  27.1  per  cent,  organic  carbon  yielded 
0.109  per  cent,  pentosan,  while  a  soil  containing 
6.99  per  cent,  organic  carbon  yielded  0.275  per 
oent.  pentosan.  From  this  latter  soil  there  was 
obtained  by  precipitating  a  sodium  hydrate  ex- 
tract with  alcohol  a  dark-colored,  gummy  precipi- 
tate which  yielded  a  pentose  sugar  on  hydrolysis 
vith  add.  An  osozone  obtained  from  a  solution 
of  this  sugar  had  a  melting  point  of  161°  C,  and 
the  solution  yielded  a  small  amount  of  the  char- 
acteristic crystals  of  the  compound  of  xylose  with 
cadmium. 

The  following  papers  are  reported  by  title: 

RekUUmship  hettoeen  Bacteriological  and  Chem- 
ioal  Findings  in  the  Examination  of  Milk, 
Water  and  Food  Products:  S.  C.  Prescott. 

Mieroscopioal  Examination  of  Bpioes  and  Food 
Products:  A.  L.  Winton. 

The  Determination  of  Cane  Sugar  by  the  Use  of 
Invertase:  C.  S.  Hudson. 

Sampling  of  Sugar:  C.  A.  Bbowite. 

Tfte  Composition  of  Canned  Peas  and  Lima 
Beans:  W.  L.  Dubois. 

Composition  of  Cold  Water  Extracts  of  Beef:  P. 
F.  Tbowbbidoe  and  C.  R.  Moulton« 

Phosphorus  in  Flesh:  P.  F.  Tbowbbidoe. 

The  Cold  Storage  of  Apple  Cider:  H.  C.  Gobe. 

The  Value  of  Peaches  as  Vinegar  Stock:  H.  C. 

GOKE. 

The  Composition  of  Vinegars  formed  from  the 
Ciders  of  Different  Varieties  of  Apples:  H.  C. 
Gobb  and  Aijce  L.  Dayibon. 

The  Examination  of  Vinegar:  R.  W.  Balcom. 

The  Estimation  of  Glycerine  in  Meat  Prepara- 
tion: F.  C.  Cook. 

A  Comparison  of  Meat  and  Yeast  Extracts  of 
KfiMon  Origin:  F.  C.  CooK. 

The  Working  Efficienoy  of  a  Constant  Tempera- 
ture Laboratory  for  Polarizing  Sugars:  C.  A. 
Bbowae. 

The  Separation  of  Colloids  from  Solution  by 
Freeging  and  some  Practical  Results:  W.  D. 

SiCHAlDfiOlf. 

The  Use  of  the  Refraotometer  in  Detecting  Added 
Water  in  Milk:  P.  H.  Smith  and  J.  C.  Reed. 


The  Stability  of  Butter  Fat:  E.  B.  Holland. 
The  Influence  of  the  Method  of  Drying  on  the 

Non'ix>lat%le  Ether  Extract  of  Spices:  A.  Lcw- 

ENBTEiN  and  W.  P.  Dunne. 
Sampling  of  Ground  Spices:  Habby  E.  Sindall. 
Delicacy  of  the  Ferric-chloride  and  Jorrissen  Re- 

action  for  Salicylic  Acid:  H.  G.  Shebman  and 

A.  Gboss. 
The  Identification  of  Mixed  Coloring  Matters  in 

Foods:   S.  P.  MULLIKEN. 

Factors  which  Influence  the  Digestion  of  Food: 

P.  F.  Tbowbbidoe. 
Aeration  a  Factor  in  the  Purification  of  Water: 

W.  W.  Skinneb  and  G.  W.  Stii£S. 
The  Influence  of  Environment  on  the  Composition 

of  Wheat :  J.  A.  LeClebc  and  Shebman  Leatitt. 
Rate  of  Acceleration  of  Plant  Qroxcth  with  In- 
crease in  Temperature:  Fbed  W.  Mobsb. 
The  Stimulation  of  Premature  Ripening  by  Chem- 
ical Means:  A.  E.  Vinson. 
The  Development  of  Catalase  in  Lower  Fungi: 

Abthub  W.  Dox. 
Wax  of  Candelilla  or  Mexican  Wax  Plant:  G.  S. 

Fbapb. 
Formation  of  Ammonia  Soluble  Organic  Matter  in 

Soils:  G.  S.  Fbaps  and  N.  G.  Hammeb. 
Nitrates  in  Pineapple  Soils:  A.  W.  Blaib. 
Observations  bearing  upon  the  Practicability  of 

Certain  Chemical  Methods  of  Testing  Soils:  H. 

J.  Wheeleb. 
The  Oxidizing  Power  of  Soils:  M.  X.  Sullivan 

and  F.  R.  Reid. 
Oxidation  Effects  of  Manganese  Salts  in  Soils: 

J.  J.  Skinneb. 
Variation  in  Methoxyl  in  Soil  Organic  Matter: 

Edmund  G.  Shobet  and  Elbebt  G.  Lathbop. 
Relation  of  the  Active  Phosphoric  Acid  of  the  Soil 

to  Deficiencies  for  Phosphoric  Add  as  shoion 

in  Pot  Experiments:  G.  S.  Fbaps. 
Puren  Bases  in  Soils:  Oswald   Schbeineb  and 

Edmund  G.  Shobet. 
The  Effect  of  Certain  Plants  upon  the  Nitrate 

Content  of  Soils :  T.  L.  Lton  and  J.  A.  Bissell. 
Chemical   Changes   produced  in  Soils   by  Steam 

Sterilization:  T.  L.  Lton  and  J.  A.  Bissell. 
The  Detection  of  Deterioration  of  Com  and  Com 

Meal  with  Special  Reference  to  Pellagra:  G.  L. 

Alsbebo  and  O.  F.  Black. 
Some   New  Formulas  for   the  Determination  of 

Dextrose,  Dextrine  and  Maltose:  H.  E.  Babnabd 

and  W.  B.  MoAbee. 
A   Study  of  the  Keeping   Qualities   of  Crushed 

Fruits,  Fruit  Syrups  and  Sugar  Syrups:  H.  E. 

Babnabd  and  I.  L.  Milleb. 
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The  Composition  of  So-called  Temperance  Beers: 

H.  E.  Babnabd. 
The  Efficiency  of  Land  Plaster  in  Preventing  the 

Loss  of  Ammonia  in  Manures:   Wiutbed   W. 

Scott. 

biological  ohemistbt  section 

In  Joint  Session  with  the  American  Society  of 

Biological  Chemists 
S.  C.  Prescott,  Chairman 

The  Phosphorus  of  the  Flat  Turnip:  Bubt  L. 

Habtwell  and  Wilhelm  B.  Quaittz. 

It  was  found  that  the  percentage  of  phosphorus 
in  the  dry  matter  of  flat  turnips  was  influenced 
by  the  amount  of  available  phosphorus  in  the  soil 
upon  which  the  crop  was  grown.  This  led  to  the 
attempt  to  ascertain  if  any  particular  class  of 
the  phosphorus  compounds  was  influenced  prin- 
cipally. 

About  10  per  cent,  of  the  phosphorus  of  the 
dry  turnip  was  soluble  in  95  per  cent,  alcohol, 
and  about  70  per  cent,  was  dissolved  subsequently 
in  0.2  hydrochloric  acid.  Fifty  to  70  per  cent,  of 
the  phosphorus  in  this  extract  was  precipitable 
by  a  molybdenum  mixture  containing  only  a  small 
amount  of  free  nitric  acid.  In  fresh  turnips 
about  80  per  cent,  of  the  total  phosphorus  was 
found  in  the  somewhat  colloidal  aqueous  extract, 
and  over  four  fifths  of  this  was  directly  precipi- 
table by  magnesium  oxid  and  by  the  official  mix- 
tures of  molybdenum  and  magnesium. 

Nearly  all  of  the  phosphorus  in  turnip  juice 
passed  through  a  dialyzer.  When  added  to  a 
standard  solution  of  sodium  phosphate,  the  col- 
loidal matter  from  within  the  dialyzer  interfered 
with  the  complete  precipitation  of  the  phosphorus 
by  the  molybdic  method.  Hydrochloric  acid  added 
to  turnip  juice  itself  to  the  extent  of  0.2  per  cent, 
made  it  possible,  after  filtration,  to  precipitate 
nearly  all  of  the  phosphorus  directly  from  the 
filtrate.  Practically  no  phosphorus  in  phytin  was 
present  in  the  juice.  It  appears  as  if  four  fifths 
of  the  phosphorus  of  fresh  flat  turnips  is  in  sol- 
uble compounds  and  exists  mainly  as  so-called 
inorganic  phosphorus. 

Ratio  of  Plant  Nutrients  as  affected  by  Harmful 
Soil  Compounds:  Oswald  Sohbbineb  and  J.  J. 
Skinneb. 

Results  of  a  comprehensive  study  of  culture 
solutions  with  and  without  dihydroxysteario  acid, 
a  harmful  compound  isolated  from  soils,  were 
reported.  The  culture  solutions  comprised  all 
possible  ratios  of  the  three  principal  fertilizer 


elements:  phosphate,  nitrate  and  potassium, 
varying  in  10  per  cent,  stages.  The  culture  sola- 
tions  were  changed  every  three  days  and  analyzed, 
the  remaining  composition  and  ratio  of  the  above 
fertilizer  elemoits  being  thus  determined.  In  this 
way  the  effect  of  the  plant  and  of  the  dihydroxj- 
stearic  acid  on  the  composition  and  ratio  could  be 
determined.  The  triangular  diagram  is  used  in 
this  work  and  makes  possible  the  intelligent  han- 
dling and  presentation  of  the  results. 

Some  of  the  principal  results  were  as  follows: 
The  plant  growth  and  absorption  were  greatest 
in  the  solutions  containing  all  three  fertiliser  ele- 
ments, but  not  in  equal  proportions,  the  greatest 
growth  and  greatest  absorption  being  found  in  the 
region  below  the  center  in  the  triangle.  The  di- 
hydroxysteario acid  had  the  effect  of  shifting 
this  r^on  of  greatest  growth  toward  those  ratios 
higher  in  nitrogen.  Although  absorption  was 
greatest  in  this  r^on,  the  ratios  suffered  the 
least  change;  the  greatest  change  is  produced  in 
those  ratios  most  removed  from  this  normal  le- 
gion. 

The  harmful  soil  compound  inhibited  growth 
in  all  the  solutions,  but  was  the  most  harmful 
in  those  ratios  not  well  suited  for  plant  growth 
and  least  in  those  best  suited  for  plant  growth. 
Moreover,  it  is  less  harmful  in  the  presence  of 
those  ratios  mainly  phosphatic  or  potassic  and 
this  effect  is  also  associated  with  a  higher  nitro- 
gen removal.  The  quantity  of  phosphate  and 
potash  removed  was  less  in  the  presence  of  this 
compound.  The  investigations  tend  to  throw 
much  light  upon  the  relations  between  plant 
growth,  absorption,  fertilizer  action  and  influence 
of  organic  compounds. 

Concurrent  Owidieing  and  Reducing  Power  of 
Roots:  Oswald  Schbeineb  and  M.  X.  Sulltvaic. 
The  roots  of  growing  plants,  such  as  wheat, 
have  the  power  to  oxidize  alpha-naphthylamine, 
benzidine,  phenolphthalin,  aloin,  guaiac,  f^rogal- 
lol,  etc.  When  indicators  like  alpha^naphthyla- 
mine  and  benzidine  are  used,  the  colors  due  to 
oxidation  are  most  intense  on  the  r^on  of  the 
root  where  growth  is  most  active,  the  most 
marked  oxidation  showing  by  a  distant  band  of 
color  just  back  of  the  root  cap.  Then  conies  a 
practically  colorless  zone  and  then  a  colored  nme, 
the  color  becoming  less  intense  toward  the  npper 
part  of  the  root.  Wheat  roots  grown  in  sodium 
selenite  neutralized  by  hydrochloric  add  rednoe 
the  selenite  with  a  pink  deposit  of  seloiimn  upon 
the  root.  This  deposit  is  most  marked  a  short 
distance  back  of  the  root  cap  just  back  of  the 
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region  of  greatest  oxidative  power,  and  appears 
there  first.  The  points  of  emergence  of  the  second- 
ary roots  also  show  the  color  strongly.  The  re- 
ducing power  is  more  active  in  the  yoimg  and 
vigorous  roots.  Roots  killed  by  being  dipped  in 
boiling  water  have  no  reducing  action.  Roots 
in  non-neutralized  sodium  selenite  have  little,  if 
iny,  reducing  action.  In  the  main,  with  increased 
oxidizing  power  of  the  wheat  root  upon  aloin, 
there  is  an  increased  reducing  power  upon  neu- 
tralized sodium  selenite.  Potassium  iodide  in 
certain  concentrations,  however,  retards  oxidation 
bat  does  not  affect  the  reducing  power  and  may 
indeed  increase  it. 

The  Cause  of  Depression  produced  hy  Molasses: 

J.  B.  Lnn>8ET. 

Experiments  were  outlined  which  had  been  car- 
ried on  during  the  past  year  which  showed  con- 
clusively that  molasses  prevents  digestion. 
Many  experiments  with  food  molasses  added  to 
different  sorts  of  mixtures  for  cattle,  sheep  and 
horses  have  been  tried  and  it  has  been  found  a 
marked  depression  was  produced  by  it.  The 
reason  for  this  is  not  exactly  clear  although 
many  theories  have  been  advanced  to  explain  it. 

CortUn,  the  Bitter  Principle  of  Comus  Florida: 

Emebson  R.  Mn.T.mt. 

Tlie  root  bark  gives  best  yield.  Carpenter  con- 
sidered the  bitter  principle  to  be  an  organic  base. 
Hie  compound  separated  by  Geiger  had  a  slight 
add  reaction.  In  pure  condition  it  is  perfectly 
white,  lias  neither  basic  nor  acid  properties,  is 
extremely  bitter  and  crystallizes  in  fine  silky 
needles  or  beautiful  rectangular  plates,  according 
to  conditions.    Melting  point  181"*  C. 

Readily  soluble  in  water,  sparingly  soluble  in 
cold  alcohol  or  cold  acetone,  but  is  dissolved  to  a 
considerable  extent  by  these  liquids  at  the  boiling 
temperature.  Almost  insoluble  in  ether,  chloro- 
form, benzole,  petroleum  ether  and  acetic  ether. 
Sparingly  soluble  in  benzole  or  acetic  ether  at  the 
boiling  temperature. 

Contrary  to  Geiger's  statement  its  aqueous  so- 
lution does  not  form  a  precipitate  with  either 
sflver  nitrate  or  lead  subacetate. 

Tested  for  nitrogen  vrith  soda-lime  or  metallic 
potassium  it  gave  negative  results. 

An  aqueous  solution  after  standing  some  time 
assumes  color  and  reduces  Fehling's  solution. 
By  heating  with  a  little  alkali  or  acid  it  reduces 
Fehling's  solution  at  once.  It  also  reduces  am- 
pwniacal  solution  of  silver  nitrate  and  bismuth 
tabnitrate  in  the  presence  of  an  alkali,  and  re- 


sponds to  Pettenkofer's  test  for  glucose.  An 
aqueous  solution  does  not  form  a  precipitate  with 
phenylhydrazine  hydrochloride,  but  on  heating 
yields  a  yellowish  red  precipitate. 

The  average  of  ten  analyses  gave  C  =  52.49  per 
cent.;  H  =  6.17  per  cent.  Computed  for  the 
formula  CitHmOm,  C  =  52.57  per  cent.;  H  =  d.l8 
per  cent.  A  molecular  weight  determination  by 
the  freezing  point  method  gave  377.  The  above 
formula  requires  388.  The  average  of  two  tests 
for  methoxyl  gave  7.48  per  cent.  One  OCHt  re- 
quires 7.98  per  cent. 

Comin  thus  appears  to  be  a  glucoside  whose 
molecule  contains  the  glucose  nucleus  and,  so  far 
as  determined,  is  represented  by  the  formula 
Ci.Ha(OCH,)0». 

The  Selective  Antiseptic  Action  of  Copper  Baits: 

Alfbed  Sbingeb. 

Last  year  I  found  a  certain  Cincinnati  "  certi- 
fied milk"  contaminated  with  traces  of  copper 
salt,  which  in  some  cases,  though  containing  only 
one  part  in  two  millions,  decidedly  affected  the 
normal  sequence  of  fermentative  action  and  made 
the  milk  a  better  medium  for  the  growth  of  cer- 
tain molds.  In  the  course  of  my  experimental 
tion  I  found  that  the  copper  salts  were  highly 
selective,  being  most  efiicient  in  inhibiting  the 
putrefactive  germs,  as  evidenced  by  tests  made 
with  egg  albumin,  blood  albumin,  meat  and  other 
nitrogenous  substances,  with  and  without  the 
addition  of  copper  salts.  These  results  may  be 
caused  either  by  the  copper  salts  preserving  the 
substances  in  their  original  condition,  or  split- 
ting them  without  the  formation  of  odorous  com- 
pounds or  dissociating  the  odorous  compounds 
themselves  into  non-odorous  ones. 

It  seemed  to  me  that  some  light  might  be 
thrown  upon  the  action  of  these  salts  by  experi- 
menting with  copper  treated  eggs  and  then  plac- 
ing them  in  an  incubator.  In  the  first  series  of 
experiments  I  completely  submerged  many  eggs 
in  a  cupric  sulphate  solution  and  check  ones  in 
distilled  water.  Those  in  the  distilled  water  kept 
about  two  months,  the  others  after  a  year's  time 
have  not  become  foul.  When,  however,  eggs  which 
had  been  completely  submerged  several  weeks  in 
a  copper  or  distilled  water  solution,  were  placed 
in  an  incubator  no  chickens  hatched.  The  dis- 
tilled water  experiments  showed  that  it  is  fatal 
to  prevent  air  from  reaching  the  germinative  part 
of  the  egg.  The  preservative  effects  of  the  copper 
salts  might  hare  been  due  to  their  rendering  the 
eggs  to  a  condition  similar  to  that  of  unfertilised 
ones  (which  keep  far  better  than  the  fertilized) 
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or  inhibiting  the  putrefactive  microorganisms 
without  effecting  germinative  properties.  In 
order  to  determine  this,  I  made  another  series  of 
experiments  by  placing  eggs  upright  in  copper 
and  distilled  water  solutions  with  the  broad  end 
projecting  above  the  liquid  so  that  air  could  enter 
into  that  part.  In  another  set,  one  half  of  the 
^g  was  longitudinally  immersed  in  copper  sul- 
phate solutions  and  distilled  water  twenty-four 
hours,  then  turned  so  that  the  other  half  would 
be  immersed  twenty-four  hours,  but  at  all  times 
air  had  free  access  through  the  upper  half.  After 
seventeen  days'  treatment,  these  eggs  as  well  as 
some  check  untreated  ones  were  placed  in  the 
incubator.  On  the  twentieth  day  a  chick  hatched 
from  an  egg  which  had  been  three  quarters  im- 
mersed in  distilled  water  seventeen  days.  I 
waited  five  days  longer,  and,  no  other  chick  coming 
out  of  any  shell,  I  opened  the  eggs  and  found  that 
two  of  the  fertile  ones  had  almost  completely  de- 
veloped. One  of  these  was  from  a  partly  sub- 
merged egg  and  the  other  from  alternately  im- 
mersed and  daily  turned  one. 

From  the  eggs  containing  the  chicks,  I  sucked 
up  part  of  the  liquid  with  a  pipette,  digested  it 
with  sulphuric  acid  in  a  Kjeldahl  flask  and  tested 
for  copper.  It  was  not  even  necessary  to  digest 
the  liquid,  as  it  could  be  diluted  with  water  and 
electrolysed  direct,  the  copper  depositing  on  the 
cathode.  This  evidently  showed,  as  you  see  by 
these  specimens,  that  embryonicf  growth  to  al- 
most complete  development  took  place,  although 
the  imbedded  liquid  was  practically  a  copper 
bath.  While  these  experiments  are  still  very  in- 
complete, it  strikes  me  all  signs  point  to  the 
belief:  that  small  amounts  of  copper  salts  in 
their  selective  antiseptic  action  towards  the 
putrefactive  ferments  and  impronounced  effects 
on  others,  may  be  of  great  therapeutical  value. 

Destruction  of  Invertase  by  Acids  and  AlkaUcs: 

H.  S.  Paine. 

Samples  of  the  same  invertase  preparation  were 
kept  at  a  constant  temperature  of  30  degrees  for 
different  time  intervals  in  acid  (HGl)  and  alka- 
line (NaOH)  solutions  at  varying  concentrations. 
At  the  end  of  the  respective  time  periods  all  the 
samples  were  brought  to  the  same  acidity  (the 
acidity  favorable  to  optimum  activity  of  the 
enzyme)  in  cane  sugar  solutions  of  the  same 
strength,  all  volumes  being  equal.  After  an  in- 
verting action  of  one  hour^  the  velocity  coefficient, 
K,  of  the  rate  of  the  inversion  was  calculated 
from  the  formula  for  monomolecular  reactions, 
viz:  jr=l/«  log  (JRo  —  Roo/R  —  Roo),  wheie  Ro 


is  the  rotation  of  the  pure  cane  sugar  solution, 
22  00  the  rotation  of  the  same  solution  after  com- 
plete inversion  and  R  the  polarization  at  the  time 
t,  seconds  and  decimal  logarithms  being  used  in 
the  calculation.  The  activity  of  the  enzyme,  as 
measured  by  the  above  coeflScient,  K,  was  found  to 
decrease  as  the  strength  of  the  destroying  acid 
or  alkali  solution  was  increased. 

By  an  application  of  the  above  formula  a  co- 
efficient, K',  measuring  the  rate  of  destruction  of 
the  invertase  was  obtained  as  a  derived  value  of 
the  coefficient  just  referred  to. 

Destruction  commenced  at  about  0.015  normal 
in  acid  and  0.01  normal  in  alkaline  solution,  re- 
quiring about  five  to  six  hours  for  completion  at 
those  concentrations.  It  was  very  rapid  and  re- 
quired only  about  five  minutes  in  0.05  normal 
acid  and  0.04  normal  alkaline  solution,  showing 
that,  while  invertase  is  inactivated  in  very 
faintly  alkaline  solutions,  the  destructive  action  of 
alkalies  on  it  is  not  much  greater  than  that  of 
acids. 

In  view  of  the  fact  that  the  degree  of  acidity 
or  alkalinity  of  the  media  in  which  many  enzymes 
naturally  occur  is  subject  to  change,  quite  often 
between  wide  limits,  investigations,  such  as  the 
one  just  described,  are  of  value  in  determining 
just  when  inactivation  or  destruction  takes  place. 
As  only  one  instance  of  such  media  of  changing 
acidity  and  alkalinity  may  be  mentioned  the 
alimentary  tract  of  the  higher  animals,  considered 
in  its  entirety. 

The  Estimation  of  Arsenic  and  Morphine  in  Ani- 

maX  Tissue:  Chabubs  R.  Sanger. 

One  three-thousandth  part  of  an  ounce  of 
arsenic  and  one  thousandth  part  of  an  ounce  of 
morphine  can  readily  and  quickly  be  detected  by 
the  new  method,  and  it  is  expected  that  all  un- 
certainty in  post  mortem  examinations  will  be 
eliminated  by  the  new  method  of  analysis. 

Stagnation  vs.  Circulation  in  House  Air:  EiXEN 

H.  RiGHASDS. 

The  science  of  living  is  more  and  more  engag- 
ing the  attention  of  those  who  are  exploring  the 
borderland  of  chemical  physics  of  chemical  biol- 
ogy. No  part  of  this  land  is  more  unknown  than 
the  air  we  breathe  and  its  significance  in  mental 
activity. 

In  no  quarter  do  we  do  greater  wrong  than  to 
our  young  students,  by  compelling  them  to  listen 
to  lectures,  and  to  work,  in  an  atmosphere  that 
dulls  their  wits  and  befogs  their  minds.  It  is 
quite  time  that  the  biophysicist  wrote  a  convine- 
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iiig  tract  on  draft  and  its  necessity.  Let  us  take 
advanta^  of  the  tuberculosis  scare  and  change 
the  habits  of  people  so  that  they  may  not  need  to 
drop  all  their  occupations  and  sit  in  a  draft  all 
day  d<Hng  nothing. 

An  artificial  life  demands  artificial  means  of 
secaring  the  advantages  of  natural  Hying.  One 
man's  fresh  air  is  another  man's  draft  and  the 
most  difficult  part  of  the  ventilation  problem  is  to 
reconcile  the  interests  of  both  these  classes  of 
persons. 

It  is  now  pretty  generally  recognized  among  the 
scientific  workers  most  familiar  with  the  facts, 
that  there  is  little  danger  from  breathing  germs 
except  from  direct  contact  with  the  particles  given 
off  by  sneezing,  coughing,  etc.,  and  this  only  with- 
in a  radius  of  ten  feet  or  so  of  the  distributing 
factor.  Also  that  in  itself  carbon  dioxide,  up  to 
even  50  or  75  parts  in  10,000  does  not  disturb  the 
individual  in  a  cool,  dry  room. 

The  window  lowered  an  inch  at  the  top  is  of 
more  power  than  raised  a  foot  at  the  bottom. 
Because  air  is  invisible,  the  average  person  ignores 
it.  If  more  attention  could  be  paid  to  air  cur- 
rents, to  the  mixing  of  air,  and  as  an  aid  to  this, 
if  the  air  of  halls  could  be  kept  cooler,  vast  benefit 
would  result.  Heat  and  humidity  are  the  most 
dangerous  products  of  still  life,  because  they  so 
soon  endanger  the  activity  of  the  cells  and  raise 
tue  body  temperature. 

Odors  also  form  no  imimportant  part  in  the 
causes  for  discomfort  in  our  enclosed  spaces.  May 
not  circulation  of  air  combined  with  ozonizaiion 
do  much  to  eliminate  this?  We  have  tests  under 
way  looking  to  this  end. 

The  following  papers  are  reported  by  title: 

Industrial  Bacteriology  as  a  Field  for  Bioohemieal 
Investigation:  Samuel  G.  Pbesoott.  (Chair- 
man's address.) 

Btudiee  upon  the  Phyeiologioal  and  Chemical  Toai- 
oology  of  the  Sap  of  the  Manzamllo  Tree:  Jose 
A.  Febnaivdez  Beiotez. 

Some  Points  in  tJie  Analysis  of  Proteins:  T.  B. 

OSBOBNB. 

A  Method  for  the  Determination  of  Amino  Nitro- 
gen and  its  AppUoations:  Donald  D.  Van 
Sltee. 

The  Anaphylactic  Reaction  as  a  Bpecifio  Test  for 
Protein:  M.  J.  RoeEi7AU. 

The  Manganese-hearing  Tissues  of  the  Freeh-water 
Mussels:  H.  G.  Bradley. 

The  Relation  of  Typhoid  Fever  to  the  Water  Sup- 
plies of  Illinois:  Edwabd  Bastow. 


The  Action  of  Enzymes  on  Sugars :  G.  8.  HuDBOir. 
The  Cause  of  Depression  Produced  by  Molasses: 

J.  B.  Liin)8ET. 
The  Chemical  Organiisation  of  a  Typical  Fruit: 

A.  E.  Vinson. 
Fixing  and  Staining  Tannin  in  Plant  Tissues:  A. 

E.  Vinson. 

division  or  oboanic  ohemistbt 

R.  S.  Curtiss,  Chairman 
Ralph  H.  McKee,  Secretary 

Advances  in  the  Chemistry  of  Coal-tar  Colors: 

Hugo  Sohweitzeb. 

Enormous  progress  is  yearly  made  in  the  in- 
dustry of  coal-tar  colors  where  the  far-reaching 
possibilities  of  chemistry  have  been  recognized. 
It  is  the  popular  idea  that  aniline  colors  can  not 
stand  the  influence  of  light.  This  is  due  to  the 
fact  that  the  first  aniline  colors  were  poor.  This 
is  not  true  of  the  aniline  colors  now  made.  The 
most  wonderful  advances  in  the  production  of  new 
colors  of  extreme  fastness  are  to  be  foimd  in  the 
class  of  alizarin  colors,  which  for  the  last  twenty 
years  have  played  a  very  important  part  in  the 
dyeing  industry. 

Many  interesting  experiments  have  been  made 
to  determine  the  fastness  of  certain  dyes,  among 
them  the  experiment  of  dyeing  a  blue  fabric  and 
exposing  it  to  the  sun's  rays  at  the  height  of 
many  thousand  feet.  Since  a  method  has  been 
discovered  for  the  manufacture  of  artificial  indigo 
economically,  many  different  kinds  of  dyes  have 
been  made  from  this  indigo,  which  plays  an  im- 
portant part  in  the  industry.  Friedlftnder  has 
made  some  interesting  investigations  to  show  that 
the  purple  of  the  ancients,  which  was  derived  from 
purple  shell  fish  of  the  Mediterranean,  was  iden- 
tical with  some  of  the  modem  derivatives  of  in- 
digo. From  12,000  shell  fish  he  obtained  one 
twentieth  of  an  ounce  of  color,  which  shows  why 
it  was  so  precious  and  expensive  in  the  olden 
times. 

Within  a  few  years  it  has  even  been  possible  to 
make  coal-tar  colors  for  the  use  of  artists.  While 
the  product  in  Thessaly  of  a  few  pounds  of  dye- 
stuff  would  be  sufficient  to  supply  the  painters  of 
the  world  with  this  color  it  is  practically  nothing. 
Experiments  were  carried  out  for  the  benefit  of 
art.  They  are  being  continued  so  that  in  the  end 
organic  colors  will  reign  supreme  in  this  field. 

A  comparison  of  the  natural  colors  of  a  few 
years  back  with  the  artificial  colors  of  to-day 
show  that  in  every  case  the  artificial  colors  are 
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much  better  as  well  as  cheaper,  while  the  variety 
of  shades  that  can  now  be  obtained  is  almost 
infinite.  The  much-vaunted  achievements  of  the 
good  old  times  are  of  necessity  a  myth  as  far  as 
fastness  of  dyes  or  superiority  of  textiles  are 
concerned,  and  the  purple  and  fine  linen  of  the 
ancients  would  look  decidedly  queer  in  a  modem 
department  store.  The  fabrics  which  the  daugh- 
ters of  the  Pharaohs  used  for  their  personal  adorn- 
ment would  not  find  favor  in  the  eyes  of  the 
poorest  women  of  the  present  day. 

Saponification  of  FomUo  Esters:  J.  Stieglitz  and 

Edith  Babnabd. 

The  velocity  coefficient  for  the  saponification  of 
ethyl  formate  by  the  hydroxyl  ion  at  25 '^  was 
determined  by  means  of  a  mixture  of  ammonium 
hydroxide  and  chloride  and  found  to  be  1,840. 
For  methyl  formate  the  constant  2,800  was  found. 
At  the  same  time  there  is  amide  formation,  the 
constant  for  which  was  found  to  be  0.13  for 
methyl  formate  at  25®. 

Stereoisomerio   Ohlorimidohetones :    J.    Stieglitz 

and  P.  P.  Pbtebsoit. 

Stereoisomeric  chlorimido-p-chlorbenzophenone, 
chlorimido-p-methoxybenzophenone  and  chlorimido- 
P'Chlor-p-methoxybenzophenone  were  described. 

Phthalamidio  Adds  Substituted  in  the  Beneene 
Nucleus:  J.  Bishop  Tingle  and  S.  J.  Bates. 
It  has  been  shown  by  the  senior  author  and  his 

co-workers  that  phthalamidic  acids,  RNHCOC«Hi- 

GOaH,  when  warmed  with  amines  are  transformed 

readily  into  imides, 

CO 

and  other  products.    Aliphatic  amidic  acids  of  a 
similar  type, 


RNHCO 


(f<|3C0,H, 


under  similar  conditions,  fail  to  react  in  this 
manner  and  their  salts  with  amines  are  also 
stable.  The  investigation  has  been  extended  to 
include  several  amidic  acids  derived  from  3-nitro-, 
4-nitro-,  3, 6-dichloro-  and  tetrachlorophthalic 
acids,  in  which  R  as  in  the  formula  above  is 
phenyl-  or  j8-naphthyl-.  The  general  effect  of 
these  substituting  groups  (Gl  or  NOj)  is  to  render 
the  amidic  acid  very  stable  towards  amines,  but  it 
is  readily  changed  to  the  imide  by  the  action  of 
alcohol  which  may  be  as  dilute  as  50  per  cent. 
The  reaction  is  not  produced  by  other  solvents 
under  similar  conditions  of  temperature. 

Gamphor   phenyl-   and   jS-naphthylamidic  acids 


are  not  dehydrated  by  amines.     Gamphoric  add 
therefore  behaves  like  an  aliphatic  compound. 

Melting  and  Boiling  Points  of  Certain  Disuhsti- 

tution  Products  of  Benzene,     By   J.   Bishop 

Tingle. 

The  statement,  which  is  rather  widely  current, 
that  para  disubstituted  benzene  derivatives  usu- 
ally melt  and  boil  at  a  higher  temperature  than 
the  isomeric  ortho-  and  meta-compounds  requires 
qualification,  as  is  shown  by  the  following  results : 

Boiling  Points,^ {\)  The  b.  p.  increases  in 
the  order  ortho-,  meta-  and  para-  in  the  case  of 
compounds  containing  the  substituents  Gl,  OH; 
Br,  OH;  I,  OH  (?);  OH  (OH),;  GBt,  NO,;  CH„ 
NO,;  G,H„  NO,;  GH,,  Br;  GH«,  CO,H.  (2)  The 
b.  ps.  of  the  metc^  and  para-compounds  are  essen- 
tiallf/  identical  and  are  lower  than  those  of  the 
ortho-derivatives  when  the  substituents  are  CH«, 
01;  (GH«),;  (GA),;  Gl,;  Br,;  I,  (T);  CI,  Br; 
Br,  I;  a,  I  (T);  (NO,),  ( ?) ;  HO,  NO,  (?); 
Gl,  NH,;  Br,  NO,.  (3)  The  b.  p.  rises  in  the 
order  meta-,  ortho-,  paror  in  the  case  of  the  com- 
pounds, GH,GH,GH^  GH,;  G,H„  NH,;  (NO,),  (  T)  ; 
HO,  NO,  (?).  (4)  The  increase  of  temperature 
is  in  the  order  meta-,  para-,  ortho-  with  the  sub- 
stituents Gl,  NO,;  I,  (?);  HO,  NO,  (?).  (5) 
The  increase  is  in  the  order  para-,  meta-,  ortho- 
in  the  case  of  Gl,  I.  This  is  the  converse  of  1. 
(6)  The  order  is  ortho-,  para-,  meta-  with  the 
groups  (NH,),.  (7)  The  b.  p.  of  the  ortho-  and 
meta-compounds  are  essentiallif  equal,  that  of  the 
paror-derivative  being  higher  in  presence  of  CHa,  I. 
(8)  The  b.  p.  of  the  ortho-  and  para-derivatives 
are  substantially  equal,  those  of  the  meta-com- 
pounds being  higher  or  lower  in  the  case  of  GA» 
Br;    (GH,),GH,  GH,. 

Melting  Points. — ^The  m.  p^.  of  the  substances 
mentioned  above  are  much  more  simple.  The  fol- 
lowing come  imder  class  (1)  above:  HO,  Gl  (?) ; 
HO,  Br  (?);  (OH),;  HO,  NO,;  H,N,  NO,;  CI, 
NO,;  Br,  NO,;  (GO,H),  (T);  H,N,  GO,H;  CH„ 
GO,H;  H,  (in  the  case  of  G.H,I*) ;  I,;  GH«,  NOf 
The  remaining  compounds  fall  into  class  (3) 
above.  They  are  as  follows:  I,  NO,;  Br,  NH,;  I, 
OHX;  I,  NH,;  HO,  NH,;  (NO,),;  0:iN,  CO,H; 
CA,  GO,H;   (NH,),. 

No  m.  ps.  have  been  found  which  correspond  to 
the  relationship  shown  in  the  b.  ps.  of  the  com- 
pounds in  classes  (2),  (4),  (5),  (6),  (7)  and  (8). 
The  small  number  of  substances  in  the  last  four 
classes  suggests  that  the  published  data  may 
require  correction.  The  classification  given  above 
is  based  on  the  best  figures  which  were  available. 
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but  from  the  nature  of  the  case,  the  degree  of 
accuracy  attained  by  different  investigators  is 
Tery  yariable.  In  the  case  of  compounds  followed 
by  (!)  the  classification  is  open  to  doubt. 

Eyd/rtuxmea  of  Certain  Oxy-Ketones;  Alkali-In- 
ioluhle  Phenols:  Henby  A.  Tobbet. 
Although  it  is  a  very  general  rule  that  phenols 
are  soluble  in  aqueous  alkalies  there  are  certain 
substances  of  this  class  that  are  marked  excep- 
tions. The  phenolhydrazones  of  certain  aceto- 
phenols  and  acetonaphthols  are  entirely  insol- 
uble in  aqueous  alkalies.  This  alkali-insolubility 
is  determined  by  two  conditions:  (1)  the  free 
hydrozyl  group  is  ortho  to  the  substituted  ketone 
ride  chain;  (2)  other  substituting  groups,  as 
OCHa,  or  hydrocarbon  groups  are  present. 

The  importance  of  the  second  condition  is  seen 
in  the  fact  that  while  the  phenylhydrazone  of 
o-ozyacetophenone  is  soluble  in  aqueous  alkalies, 
the  same  derivatives  of  paeonal  or  a-acetonaph- 
thol  are  insoluble.  The  azines  of  a-acetonaphthol 
is  insoluble  in  aqueous  alkalies,  whereas  in  gen- 
eral the  azines  have  been  found  soluble,  even 
though  the  phenylhydrazones  are  insoluble.  No 
condensation  between  the  imino  and  hydroxyl 
groups  has  taken  place.  There  seems  to  be  no 
endence  to  suggest  that  these  alkali-insoluble 
phenols  should  be  weaker  acids  than  corresponding 
bodies  that  are  soluble.  The  acetyl  derivatives 
obtained  by  Auselmino  from  similar  alkali-insol- 
uble phenylhydrazones  of  oxyphenylaldehydes 
point  to  the  presence  of  the  hydrozyl  group.  It 
is  possible  that  the  consideration  of  a  qidnoid 
structure  may  assist  in  the  explanation  of  the 
alkali-insolubility  of  these  compounds.  They 
furnish  an  interesting  instance  of  the  effect  that 
a  substituting  group  may  have  upon  the  whole 
equilibrium  of  the  molecule. 

furoylaoetic  Eater  and  FuryUPyrazolones :  Henbt 

A.  ToBBET  and  J.  E.  Zanetti. 

Fnroylacetic  ester,  as  might  be  expected,  closely 
Rsembles  acetacetic  ester  and  benzoylacetic  ester. 
Its  ozime,  however,  is  more  stable,  although  it 
can  be  converted  into  the  corresponding  isoxa- 
lolone  without  difficulty.  The  comparative  sta- 
bility of  the  oxime  shows  that  the  furyl  group 
has  a  greater  attraction  for  the  hydroxyl  of  the 
<ndme  radicle  than  would  be  indicated  by  the 
position  assigned  to  it  by  Hantzsch  in  his  list  of 
groups  arranged  in  order  of  their  power  of  attrac- 
tion for  hydroxyl  in  this  class  of  compounds. 
Sinee  pyromucic  acid  has  a  considerably  higher 
dissociation  constant  than  either  benzoic  acid  or 


acetic  acid,  the  comparative  stability  of  the  oxime 
of  furoylacetic  ester  id  better  explained  by  the 
views  of  Abegg,  according  to  which  the  difference 
in  electrical  charges  of  the  groups  influencing  the 
hydroxyl  of  the  isonitroso  group  is  considered. 

Furoylacetic  ester  forms  hydrazolones  easily 
with  hydrazines,  thus  with  aryl  hydrazines^ 
1-aryl  3-furyl  6-pyrazolones  are  given.  As  would 
be  expected,  these  pyrazolones  show  tautomeric 
relationships.  With  benzaldehyde  a  condensation 
product  was  formed  with  one  molecule  of  the 
pyrazolone  and  with  diazo  salts  highly  colored 
azo  compounds  were  prepared.  Acetyl  and  benzoyl 
derivatives  were  readily  formed. 

From  1-phenyl  3-furyl-6-pyrazolone  by  the  ac- 
tion of  methyl  iodide  the  hydriodide  of  1-phenyl 
2-methyl  3-furyl-5-pyrazolone  was  obtained,  an 
analogue  of  the  drug  "  antipyrine."  Other  salts, 
such  as  the  hydrochloride  and  hydrobromide,  were 
made,  but  owing  to  the  negative  nature  of  the 
furyl  group  they  are  easily  hydrolyzed  by  water 
giving  the  free  body  in  the  form  of  an  oil  diffi- 
cultly soluble  in  water. 

Methyl  Phenyliminofndlonate  and  ita  Beaotiona: 
RiCHABO  Sydney  Cubtiss  and  F.  Gbaob  G. 
{Sfenceb. 

This  compound  CeHBN  =  C(CO,CH,),  is  made 
by  the  action  of  PaOs  on  methyl  anilinotartronate, 
the  addition  product  of  aniline  on  methyl  oxo- 
malonate.  It  shows  remarkable  reactivity  at  the 
nitrogen-carbon  double  bond.  Moisture  of  the  air 
rapidly  changes  it  to  methyl  dianilinomalonate 
and  methyl  dihydroxymalonate;  a  complex  reac- 
tion, involving  the  formation  of  aniline  and 
methyl  dehydroxy  malonate  and  their  interaction 
to  produce  the  final  products.  Aniline  acts  on 
methyl  phenyliminomalonate  giving  methyl  dian- 
ilinomalonate. Alcohols,  amines  and  many  other 
classes  of  compounds  containing  easily  dissociable 
hydrogen,  add  directly  to  the  double  bonds.  The 
substance  is  a  striking  analogue  of  phenylisocy- 
anate.  Mercuric  oxide  oxidizes  methyl  aniline- 
malonate  yielding  methyl  dianilinomalonate  and 
methyl  oxomalonate.  This  reaction  is  complex 
and  its  mechanism  may  be  explained  by  assuming 
that  methyl  anilinotartronate  first  formed  disso- 
ciated to  methyl  phenyl  iminomalonate,  and  that 
this  was  changed  by  water  into  the  final  products 
as  stated  above.  Further  studies  are  in  progress 
on  phenyliminomalonates. 

On  4'  and  5-aoetamino  Aoetanthranila  and  Qtiin- 
azolinea  derived  therefrom:  M.  T.  Bogebt  and 
0.  G.  Amend. 
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2,  4-  and  2,  S-tolylene  diamines  were  aoetylated, 
the  acetyl  derivatives  oxidized  to  the  correspond- 
ing diaoetamino  benzoic  acids,  and  the  latter  con- 
verted into  the  acetamino  acetanthranils  by  boil- 
ing acetic  anhydride.  By  condensing  these  acet- 
amino acetanthranils  with  primary  amines,  and 
other  primary  amino  compounds,  aoetaminoquin- 
azolines  were  obtained,  from  which  the  acetyl 
group  was  easily  removed,  leaving  amino  quin- 
azolines  whose  amino  groups  were  then  subjected 
to  various  well-known  aniline  reactions. 

The  Preparation  of  Styrolene  Alcohol:  Wm.  Llotd 

Evans  and  Lou  Helen  Morgan. 

Styrolene  diacetate  can  be  prepared  quantita- 
tively by  the  interaction  of  fused  lead  acetate 
(1.5  mols.)  and  styrolene  diacetate  (1  mol.)  dis- 
solved in  glacial  acetic  acid  (six  times  the  weight 
of  the  dibromide  used).  The  reaction  begins  at 
120^  and  is  practically  complete  at  125**.  Styro- 
lene alcohol  can  be  prepared  by  the  hydrolysis  of 
styrolene  diacetate  (1  mol.)  by  means  of  potas- 
sium carbonate  (1.5  mols.)  dissolved  in  water 
(twenty-five  times  the  weight  of  the  diacetate 
used),  the  solution  being  kept  to  boiling  for  two 
hours.  From  the  cooled  reaction  mixture,  subse- 
quently saturated  with  potassium  carbonate,  the 
greater  portion  of  the  alcohol  may  be  precipitated, 
the  remainder  being  obtained  from  the  filtrate  by 
extracting  with  ether.  Oxidation  experiments  are 
now  in  progress  on  styrolene  alcohol  and  also  on 
propylene  glycol. 

The  Glycogen  Content  of  Beef  Flesh:  P.  F.  Trow- 
bridge and  G.  K.  Francis. 
The  experiment  in  enzymatic  hydrolysis  has 
been  continued  on  similar  lines  to  those  reported 
in  the  previous  paper,  working  on  the  liver  of 
beef  animals  instead  of  the  shoulder  muscle.  At 
temperature  of  20°  to  25®  a  liver,  containing  3.15 
per  cent,  glycogen  when  exposed  for  about  three 
days  contains  about  2  per  cent,  of  glycogen. 

Various  authorities  state  that  horse  fiesh  con- 
tains from  1  to  2.4  per  cent,  glycogen  and  it  is 
claimed  the  muscle  of  the  ordinary  horse  has  as 
much  glycogen  as  the  liver.  Our  investigations 
have  not  confirmed  this  assertion.  Working  on  a 
sample  of  fresh  horse  fiesh  obtained  from  a  thin 
animal  about  twenty  years  old,  we  have  obtained 
only  0.18  per  cent,  glycogen  in  the  muscle.  In 
twenty-one  hours  this  amount  was  decreased  67.3 
per  cent.,  while  in  three  days  the  loss  was  91.1 
per  cent.,  accompanied  with  a  slight  decomposition 
of  the  sample.  In  the  fresh  shoulder  muscle  of 
beef  we  have  found  as  high  as  0.7  per  cent,  of 


glycogen   as  previously  reported.     According  to 
these  results  the  determinations  of  the  glycogen 
as  distinguishing  horse  flesh  from  beef  is  of  no 
value. 
The  following  papers  are  reported  by  title: 

Synthetic  Medioinala:  Recent  Progreea  in  Rela- 
tionship   between    Physiological    Action    amd 

Structure:  Virgil  Coblentz. 
The  Action  of  Acetylene  on  Iodine  Trichloride: 

H.  Edmund  Wiedemann. 
The  Condensation  of  MethyUethyUketone  by  Acid* 

and  Alkalies:  Autred  Hoffman. 
The  Constitution  of  Retene  and  its  Derivatives: 

John  E.  Bucher. 
The  Properties  of  the  Hex€i^uhstitution  Products 

of  Ethane:  James  F.  Norris. 
Studies  in  Tautomerism :  S.  F.  Agree. 
The  Basic  Properties  of  Osoygen;  Compounds  of 

Dimethylpyrone  and  the  Halogen  Hydrides:  D. 

MgIntosh. 
The    Constitution    of   Ortho-heneo-quinone:    Wm. 

McPherson  and  Howard  J.  Lucas. 
Esterifioation  and  Steric  Hindrance:  M.  A.  RoBAir- 

OFF,  C.  D.  Wright  and  T.  F.  Power. 
The  Constitution  of  the  CarbosDonium  Salts:  M. 

GoMBERG  and  L.  H.  Coite. 
The  Constitution  of  the  Carbothionium  ScUts  and 

of  the  Acridine  Salts:  M.  Gombebo  and  L.  H. 

Cone. 
The  Constitution  of  Benaene  from  the  Standpoint 

of  the  Corpuscular-atomic  Conception  of  Posi- 
tive and  Negative   Valences:  Harrt  Shipley 

Fry. 
The  Formation  of  Cydopentadiens:  WnxiAM  J. 

Hale. 
Some  Organic  Compounds  of  Selenium:  Howard 

W.  Doughty. 
A    Measure    of    Thermodynamic    PosUivity    and 

Negativity  in  Water  Solution  vnth  Reference  to 

Chemical  Reactions  of  Organic  Compounds:  C. 

Q.  Derick. 
The    Addition    Power    of    Methylethyl-ethylene: 

Roger  F.  Brunel. 
Equilibrium  at  High  Temperatures  between  Iso- 

lutyl   Bromide   and   Tertiary   Butyl   Bromide: 

Roger  F.  Brunel. 
The  Iodine  Compound  of  Pinene  and  the  Resin 

formed   by   the  Action   of  Iodine  on  Pinene: 

6.  B.  Frankforter  and  B.  F.  P.  Brenton. 

CHEMICAL  education  SECTION 

Lyman  C.  Newell,  Chairman 

The  Purpose  and  Method  of  the  Chemistry  Course 

in  the  Public  High  School:  Frank  B.  Wadx. 
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The  author  first  classified  his  material  into  three 
groups:  (a)  those  who  expect  to  go  to  college/ 
(d)  those  who  wish  to  use  their  chemistry  voca- 
tMittally^  (o)  those  who  wish  chemistry  as  part 
of  a  good  general  education.  He  regarded  (a) 
as  a  majority  of  influence,  but  (o)  as  a  numerical 
majerity.  He  next  showed  that  the  best  course 
for  class  (o)  would  really  serve  classes  (6)  and 
(o)  better  than  any  other  course. 

Going  more  into  detail,  it  was  shown  that  for 
all  three  classes  the  course  should  be  along  broad 
general  lines.  The  fundamental  principles,  the 
leading  facts  and  the  most  useful  theory  should 
be  taught.  More  than  all  else  the  scientific  mode 
ol  thinking  should  be  inculcated,  together  with 
the  habit  of  going  to  things  themselves  rather 
than  to  authorities  for  facts.  The  ability  to 
attack  hard  problems  systematically  and  success- 
fully should  be  imparted  to  the  pupils. 

This  sort  of  course  was  shown  to  be  the  best 
possible  preparation  for  college  chemistry,  also  for 
vocational  chemistry  and  for  general  training. 

In  the  last  part  of  his  paper  the  author  took 
up  briefly  the  matter  of  how  the  kind  of  course 
outlined  might  be  taught,  and  attempted  to  con- 
vey an  idea  of  the  spirit  of  the  method  rather 
than  pedagogic  details  of  method,  placing  em- 
phasis upon  open  mindedness  and  breadth  rather 
than  upon  specialization  in  high  school  chemistry. 

(kmtmU  and  Method  of  the  First  Course  in  Chem- 
istry: M.  D.  SOHON. 

The  social  development  has  been  so  largely 
shaped  through  the  application  of  sei^tific  prin- 
•iples  that  an  understanding  of  the  elementary 
principles  of  physics  and  chemistry  is  necessary 
for  the  ordinary  man. 

The  introductory  course  should  be  so  adapted 
as  to  be  within  the  capacity  of  any  child  in  the 
high  school.  It  should  be  planned  for  the  many 
rather  than  the  few. 

The  content  of  the  course  should  be  such  as  to 
give  a  comprehensive  view  of  the  principles  inr 
volved  in  ordinary  chemical  phenomena,  together 
with  non-technical  treatment  of  commercial  prod- 
ucts, their  sources,  utilization  and  preparation. 

The  difficulties  of  the  subject  are  largely  arti- 
ficial and  due  to  acceptance  of  traditional  methods 
and  content.  The  theoretical  conceptions  are  diffi- 
•nlt,  but  fortunately  such  are  not  essential  to  the 
itndy  of  the  principles  involved  in  the  elementary 
■tody  of  the  subject. 

This  can  be  done  better  with  elementary  pupils 
h^  the  systematic  study  of  topics  and  of  processes 


than  by  the  study  of  elements.  Traditional  meth- 
ods followed  by  texts  fail  to  make  use  of  modern 
experiences  and  facilities  in  their  method  and 
arrangement.  The  subject  should  be  approached 
from  the  side  of  the  pupil,  sacriflcing,  if  necessary, 
the  formal  development  as  a  science. 

Laying  aside  the  old  methods  and  examining 
the  subject  from  the  side  of  the  pupil,  there  is 
ample  material  to  be  drawn  upon,  facts  worth 
knowing.  Their,  relations  and  values  may  be 
taught  with  little  or  no  regard  to  abstractions. 

For  the  pupil  who  will  continue  in  school  it 
will  serve  as  a  foundation  for  more  intensive 
work.  The  pupil  who  does  not  continue  will  have 
had  his  interests  aroused  to  increased  efficiency. 

Pressure  should  be  brought  to  bear  upon  the 
scnools  to  make  the  instruction  more  practical. 
It  is  within  the  power  and  is  the  duty  of  the 
society  to  meet  this  and  say  what  is  desirable  or 
practical  and  not  leave  this  to  popular  clamor  or 
self-constituted  authorities. 

The  Relations  of  the  Common  and  of  the  more 
Uncommon  or  Immiscible  Reagents:  Chablbs 
S.  Palmer. 

A  short  paper  urging  the  teaching  of  the  action 
of  the  common  acids,  bases  and  salts  on  the  com- 
mon oils,  fats,  waxes,  and  such  substances  as 
paper,  sizing,  ink,  cotton,  wool,  etc.  All  this 
should  be  shown  the  beginner,  and  adopted  and 
incorporated  with  the  usual  good  theory  and 
practise.  This  means  more  thorough  courses  in 
preparatory  chemistry  comparable  with  the  com- 
pleteness and  thoroughness  of  the  good  old-fash- 
ioned specializing  in  Latin  and  Greek.  This 
toning  up  of  preparatory  chemistry  should  come 
from  the  inspiration  and  insistence  of  the  college 
influence  on  the  preparatory  school. 

Elementary   Chemistry   in   the   Vocational   High 

School:  Lyman  Gobham  Smith. 

The  vocational  school  trains  for  efficiency  in 
special  lines  of  work,  and  generally  makes  but 
indirect  use  of  chemistry.  Employers  are  demand- 
ing that  the  pupil  acquire  habitual  knowledge,  or 
that  he  be  well  drilled;  educators,  on  the  other 
hand,  unanimously  emphasize  the  value  of  the 
development  of  initiative,  and  of  the '  power  of 
independent  judgment.  The  latter  must  be  pro- 
tected, as  it  is  against  the  best  interests  of  pupils 
to  make  them  merely  the  profltable  tools  of  em- 
ployers. Schools  can  do  much  to  train  more  effi- 
cient and  useful  workers,  but  the  spirit  of  ideal 
democratic  American  education  is  not  to  be  neg- 
lected. 
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The  scientific  attitude  of  observing  accurately 
and  drawing  sensible  conclusions  is  a  most  essen- 
tial element  in  vocational  education.  Plato, 
Leonardo  da  Vinci,  Charles  Kingslej  and  many 
others,  including  a  host  of  theoretical  and  prac- 
tical modem  educators,  are  earnest  advocates  of 
the  scientific  method.  The  spirit  of  investigation 
is  natural  to  even  young  children.  Leaders  in 
pedagogy  and  in  science  in  England,  in  Qermany 
axMi  in  America  are  promoting  inductive  labora- 
tory study.  Vocational  high  schools  need  to  train 
pupils  for  power  of  judgment,  must  teach  funda- 
mental principles,  and  such  ca«es  of  the  practical 
applications  of  chemistry  as  are  typical.  The  dif- 
ference between  factory  and  laboratory  practise 
should  be  made  clear.  Works  should  be  visited, 
and  a  few  experiments,  at  least,  should  be  carried 
out  on  a  commercial  scale  by  the  pupil.  Much 
real  inductive  laboratory  study  is  essential  at  the 
start,  and  an  acquaintance  with  the  spirit  of  the 
methods  of  attacking  practical  experimental  prob- 
lems should  be  gained.  Above  all,  at  the  begin- 
ning of  the  study  of  chemistry,  the  pupil  should 
be  made  independent  of  text-books^  the  authority 
of  w:hich  he  should  learn  to  regard  with  discrim- 
inating suspicion;  though  later  he  may  use  them 
to  some  advantage.  Many  of  the  subjects  taught 
in  high  schools,  as  algebra,  depend  on  text-books, 
but  the  peculiar  quality  of  science  instruction  lies 
i;i  the  cultivation  of  the  scientific  attitude.  The 
conscientious  pursuit  of  truth  is  an  important 
moral  element  in  education.  Efficiencv  in  voca- 
tional  education  results  from  accurate  and  reliable 
knowledge,  respect  for  scientific  methods,  regard 
for  the  evidence  furnished  by  data,  and  apprecia- 
tion of  the  value  of  the  work  of  experts. 

The  Case  Against  Qualitative  Laboratory  Experi- 
ments: EowABD  Elleby. 
The  case  against  qualitative  laboratory  practise 

is  as  follows: 

1.  It  is  a  wasrte  of  the  student's  time  to  repeat 
in  the  laboratory  what  has  been  done  in  the  lec- 
ture room.  There  is  so  much  to  give  now  like  the 
thermal  and  electrical  relations  tliat  time  can  not 
be  spared  for  the  student  to  find  out  whether  an 
element  acts  or  does  not  act  as  the  book  says. 

2.  The  student  gets  a  wrong  idea  of  the  rigidity 
of  the  laws  and  the  care  and  accuracy  necessary 
in  chemical  work  by  his  careless  performance  of 
the  experiments. 

3.  Such  qualitative  experiments  do  not  make  for 
independence.  The  notes  can  be  written  up  from 
what  is  given  in  the  books  or  seen  in  the  lecture 


room.  Such  work  is  not  the  most  profitable  use 
to  make  of  one's  time. 

4.  €rOod  results  are  often  not  obtained,  due  to 
use  of  faulty  apparatus,  hurried  work  and  careless 
use  of  materials. 

The  advantages  of  doing  quantitative  work  are 
pointed  out.  They  may  be  summed  up  as  follows: 
(1)  quantitative  experiments  are  not  beyond  the 
capacity  of  beginners,  (2)  quantitative  work  em- 
phasizes the  chemistry  of  the  reactions  and  de- 
mands more  critical  observation,  (3)  the  coat  of 
fitting  up  a  quantitative  laboratory  need  not  be 
large,  (4)  the  experience  gained  in  quantitative 
experiments  will  be  of  use  later  on  when  the 
student  does  analytical  work. 

The  Teaching  of  Chemistry  in  Secondary  Schools: 

MosBT  G.  Pebbow. 

It  is  pointed  out  in  this  paper  that  too  much 
is  attempted  in  a  one-year  course  in  a  secondary 
school.  This  is  due  to  the  severe  entrance  re- 
quirements of  some  colleges  and  to  the  very  many 
subjects  given  in  the  text-books.  As  a  result  no 
thorough  careful  work  is  done  and  the  student 
gets  discouraged  at  the  amount  of  work  he  has 
to  do. 

Educational  Value  of  Chemistry:  W.  S.  Leaven- 
worth. 

The  difference  is  brought  out  between  a  study 
of  the  classics  and  a  study  of  physical  science. 
The  advantages  of  laboratory  work  are  given  an 
which  it  is  shown  that  it  cultivates  clear  thinking 
and  right  doing,  develops  perception  and  the 
rational  faculties  and  inculcates  the  capacity  for 
honest,  thorough  work.  In  the  laboratory  the 
student  learns  by  doing  and  does  by  learning. 
The  laboratory  demands  accuracy  of  eye,  teaches 
necessity  for  care,  exactness  and  cleanliness.  The 
imagination  also  has  a  place  in  chemistry,  as  we 
see  from  Dalton  and  Mendeleff.  Chemistry  is  an 
enemy  to  superficiality;  it  cultivates  clear  expres- 
sions and  exact  thought,  in  a  broad  way  it  teaches 
us  why  and  how  to  live.  Science  in  its  best  and 
broadest  sense  gives  us  the  only  rational  explana- 
tion of  living  and  therefore  is  essential  to  any 
system  of  education. 

A  Method  of  Preparing  Qualitative  "  Unknowns  ": 

L.  J.   CUBTMAN. 

The  stock  solutions  are  prepared  of  strength 
indicated  in  column  5  (except  in  cases  where  the 
solubility  of  the  salt  will  not  permit  of  such  a 
concentration)  and  kept  in  bottles  of  one  or  two 
liters  capacity  provided  with  graduated  pipettes. 
We  are  thus  able  to  deliver  definite  quantities  of 
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35  g. 
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39 

267 

80.1 

200 

n,f> 

445 

244 

41 

56 

180 

236.2 

extremely 

17 

590 

Boloble 

these  standard  solutions  to  students  as  ''un- 
known" bottles;  these  consist  of  homoeopathic 
Tials  of  50  C.C.  capacity.  For  the  analysis  the 
student  takes  25  c.c.  of  his  solution,  the  other 
half  being  reserved  in  case  of  accident. 

The  amounts  of  standard  solutions  pipetted  out 
should  be  such  as  to  yield  a  suitable  concentration 
when  the  volume  is  diluted  to  50  cc,  i.  e,,  when 
the  bottle  is  filled. 

Example:  Pipetted  out  into  "  unknown  "  bottle: 
1  C.C.  NaCl  sol,  2  c.c.  Ca{NO,)j,  1  c.c.  NH«NO„ 
and  then  fill  the  bottle  with  distilled  water. 

Sinee  the  student  uses  only  25  c.c.  of  this  solu- 
tion the  latter  will  contain :  50  mgs.  Na,  100  rogs. 
Ca,  50  mgs.  NH«. 

The  following  papers  were  reported  by  title: 

ConiiiwnB  under  which  Secondary  School  Teach- 
ers Conduct  their  Work:  Aibkbt  L.  Smith. 

Ccndiiions  and  Equipment  in  Secondary  Schools: 
Chables'R.  Alucn. 

Bkmentary  Chemistry  Teaching  as  a  Means  of 
Developing  the  Power  of  Independent  Scientific 
Reasoning:  Abthub  A.  Blanchard. 

The  First  Course  in  Chemistry  for  Secondary 
Schools:  M.  D.  Sohon. 

D.  L.  Randaxj., 
Press  Secretary 


SOCIETIES   AND  ACADEMIES 

THS   eVOLOOICAL   SOCIETY   OF   WASHINGTON 

At  the  225th  meeting  of  the  society,  held  on 
Wednesday,  January  12,  Mr.  Fred.  £.  Wright 
exhibited  specimens  of  obsidian  from  Hrafntin- 
nnhiyggur,  Iceland,  with  peculiarly  pitted  sur- 
faces, resembling  the  markings  of  the  Austrian 
moldavites;  also  a  unique  type  of  crystallization 
of  radial  spherulites  in  cavities  of  that  obsidian. 

Mr.  David  White  exhibited  a  photograph  of  an 
onnsually  large  and  complete  Stigma  ria  stump, 
taken  in  an  anthracite  mine  near  Scranton,  Pa. 


It  afforded  an  excellent  illustration  of  a  "  kettle 
bottom''  or  '*pot,"  a  common  source  of  danger 
in  coal  mines,  and  clearly  showed  the  hole  in  the 
roof  above  the  fallen  stump. 

Mr.  Chas.  Butts  described  a  Carboniferous  coal 
bed  overlain  by  Lower  Cambrian  limestone,'  near 
Aldrich,  Ala.,  the  limestone  being  thrust  over  the 
coal  at  the  fault  bounding  on  the  east  the  Carbon- 
iferous rocks  of  the  Cahaba  trough.  The  coal  is 
completely  overturned,  lies  flat  at  the  exposure, 
and  is  unchanged  except  for  being  crushed  and 
mixed  with  shale. 

Regular  Program 

Influence  of  the  Earth's  RotiUion  on  the  Lateral 
Erosion  of  Streams:  H.  M.  Eakin. 
Observations  on  Alaska  rivers  indicate  a 
higher  efficiency  of  the  deflective  force  of  the 
earth's  rotation  in  determining  lateral  erosion  of 
streams  than  has  been  ascribed  to  it.  The  Yukon 
River  and  its  tributaries,  the  Xanana,  Koyokuk 
and  Innoko,  and  the  Kuskokwim,  all  large  Alaska 
streams,  show  a  marked  predominance  of  erosion 
on  the  right  bank.  The  stren^h  of  the  deflective 
force  as  computed  and  compared  at  different  lati- 
tudes shows  it  to  be  much  stronger  in  the  higher 
latitudes.  For  instance,  for  latitudes  5**,  25°, 
45°  and  65°,  the  ratios  are  approximately  1  to 
4.8  to  8.0  to  10.3.  The  effectiveness  of  the  de- 
flective force  may  be  compared  with  that  of  the 
centrifugal  force  of  various  curves  of  rivers,  that 
of  the  deflective  force  at  latitude  05°  being  ap- 
proximately equivalent  to  that  of  the  centrifugal 
force  developed  on  a  cur\'e  having  a  radius  of  6.2 
miles,  computations  being  based  on  an  assumed 
velocity  of  2  meters  per  second.  The  lateral 
stresses  due  to  either  centrifugal  force  or  de- 
flective force  tend  to  establish  cross  gradients 
which  would  oppose  them.  The  lateral  stresses 
being  weaker  in  the  lower  part  of  the  stream,  tlie 
stronger  lateral  gradient  supported  by  the  upper 
part  of  the  stream  sets  up  an  undertow  in  a 
direction  opposite  to  that  of  the  lateral  stresses. 
The  results  of  the  boring  currents  thus  produced 
are  expressed  in  selective  cut  and  flll.  The  de- 
flective force  being  to  the  right  in  the  northern 
hemisphere  combines  with  the  centrifugal  force 
on  right  curves  and  opposes  it  on  left  curves.  On 
straight  reaches  the  deflective  force  acts  alone. 
In  a  meandering  stream  the  lateral  gradients  are 
reversed  on  successive  bends  and  the  lateral 
stresses  are  not  fully  expressed  in  lateral  currents, 
since  they  are  under  conditions  of  acceleration 
much  of   the  time.     On   straight   reaches,   there 
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being  no  reversal  of  lateral  gradient,  the  deflective 
force  becomes  relatively  much  moro  efficient  in 
inducing  lateral  currents. 

The  Missouri  River,  studied  for  comparison 
with  the  rivers  in  higher  latitudes,  shows  evidence 
of  unbalanced  lateral  erosion  in  the  distribution 
of  its  flood  plain  with  respect  to  its  course. 

Winds,  crustal  warping  and  asymmetry  of  drain- 
age basins  are  other  causes  which  may  unbalance 
lateral  erosion,  but  conditions  do  not  point  to 
their  operation  in  the  cases  mentioned.  The 
unbalanced  erosion  in  the  Alaska  rivers,  there- 
fore, seems  undoubtedly  due  to  the  deflective  force 
of  the  earth's  rotation.      ' 

Oeologio  Thermometry:  Fbed.  E.  Wbight. 

In  ordinary  thermometry,  temperature,  or  the 
degree  of  hotness  of  a  body,  is  defined  by  the 
expansion  of  a  perfect  gas  and  is  expressed  in 
terms  of  fixed  units,  determined  by  the  freezing 
and  boiling  points  of  water  under  standard  con- 
ditions. Temperatures  are  ascertained  practically 
by  means  of  thermometers  which,  although  they 
vary  greatly  in  type,  are  all  based  on  some  prop- 
erty which  varies  in  a  definite  way  with  the  tem- 
perature. In  geology,  temperatures  are  of  funda- 
mental importance,  particularly  the  temperatures 
to  which  rocks  were  heated  in  past  geologic  ages 
and  under  inaccessible  conditions.  Points  on  the 
geologic  thermometer  scale  must  therefore  be  his- 
toric points,  or  temperatures  at  which  permanent 
changes  occur  in  the  rock  or  mineral,  traces  of 
which  persist  at  lower  temperatures.  Such  defi- 
nite points  serve  to  establish  limits  within  which 
observed  reactions  must  have  been  effected.  The 
factors  which  may  serve  to  furnish  points  of  this 
nature  are,  especially:  melting  temperatures  of 
stable  minerals  and  of  eutectics;  inversion  tem- 
peratures of  minerals;  temperature  limits  beyond 
which  monotropic  forms  can  not  exist  imder  dif- 
ferent conditions  of  pressure;  stable  ranges  of 
enantiotropic  forms  and  of  minerals  which  disso- 
ciate or  decompose  at  higher  temperatures;  tem- 
peratures beyond  which  any  physical  property 
acquires  a  permanent  set  and  by  virtue  of  internal 
friction  or  other  cause  does  not  return  to  its 
original  value  on  cooling;  also  the  occurrence  of 
zonal  growth  in  isomorphous  mixtures  like  the 
feldspars  or  pyroxenes.  These  factors  can  be  and 
are  being  determined  by  modem  laboratory  meth- 
ods and  are  in  turn  directly  applicable  to  the 
study  of  rocks.  In  applying  such  data  geolog- 
ically, however,  it  should  be  remembered  that  the 
data  are  obtained  under  certain  definite  condi- 
tions while  in  nature  the  rocks  may  have  been  and 


often  were  formed  under  totally  different  condi- 
tions of  equilibrium.  Two  factors  particularly 
may  be  operative  in  this  direction,  pressure  and 
solution,  or  the  presence  of  other  components,  as 
water,  which  tend  to  modify  very  materially  the 
equilibrium  criteria  and  behavior  of  the  physical 
chemical  system  in  question.  The  data  now  avail- 
able on  the  geologic  thermometer  scale  indicate 
that  the  establishment  of  such  a  scale  is  feasible 
and  can  be  accomplished  by  a  sufficient  number 
of  proper  laboratory  determinations;  also  that  in 
many  cases  the  application  of  such  data  to  natuiml 
phenomena  is  warranted. 

The  Origin  of  the  Pegmatites  of  Maine:  Ed80H 

8.  Babtin. 

The  pegmatites  of  Maine  all  belong  to  the  type 
commonly  known  as  granite  pegmatites.  The  fact 
that  their  chief  minerals  are  also  the  dominant 
minerals  of  the  granites,  the  presence  of  granite 
in  all  districts  where  pegmatites  occur,  and  numer- 
ous observed  transitions  from  granite  to  pfgma- 
tite,  indicate  that  the  pegmatites  are  closely  re- 
lated to  the  granites  in  origin. 

The  peculiar  textures  exhibited  by  the  pegma- 
tites as  compared  with  the  granites  are  not  be- 
lieved to  be  due  mainly  to  differences  in  the  pro- 
portions of  the  principal  mineral  constituents  or 
of  the  rare  elements  such  as  fiuorine,  lithium  and 
phosphorus,  but  probably  to  greater  abundance 
of  gaseous  constituents  in  the  pegmatite  magma 
as  compared  with  the  granite  magma.  The  prin- 
cipal gaseous  constituent  was  probably  water. 
There  are  field  indications  that  the  pegmatite 
magmas  locally  exhibited  a  considerable  degree  of 
viscosity,  sufficient  for  example  to  float  fragments 
of  the  schist  wall  rock.  This  and  other  facts 
suggest  that  the  vaporous  content  of  the  p^^ma- 
tites  was  not  so  greatly  in  excess  of  that  of  tlie 
granites  as  has  commonly  been  supposed.  Experi- 
ments by  F.  E.  Wright  and  E.  S.  Laraen  on 
specimens  collected  by  the  writer  from  the  peg^ 
matites  of  Maine  show  that  the  quartz  from  the 
finer-grained  pegmatites  and  from  the  graphic 
granite  of  the  coarser  pegmatites  crystallised 
above  575°  C,  whereas  that  of  the  large  areas  of 
pure  quartz,  the  quartz  crystals,  developed  in 
miarolitic  cavities  and  the  quartz  associated  with 
tourmaline,  lepidolite,  spodumene,  etc.,  near  the 
pockets  in  the  gem-bearing  pegmatites,  was  formed 
below  575°  C.  This  fixes  tlie  temperature  of  crya- 
tallization  of  many  of  these  pegmatites  at  about 
550°  and  600°  C. 

Fbanqois  E.  Matthes, 

Seoretarp 
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SOME    REFLECTIONS    UPON    BOTANICAL 
EDUCATION    IN    AMERICA"^ 

In  the  address  with  which  he  welcomed 
the  American  Association  for  the  Advance- 
ment of  Science  to  Columbia  University 
three  years  ago,  President  Butler  centered 
his  remarks  on  a  matter  of  the  first  scien- 
tific and  educational  importance.  He  said, 
in  effect,  that  for  a  quarter  century  he  had 
been  a  close  and  friendly  observer  of  the 
progress  of  the  sciences  in  education,  that 
during  this  time  he  had  seen  them  win 
almost  complete  recognition  and  opporr 
tunity,  but  that  he  was  obliged  to  confess 
to  some  disappointment  at  the  results.  He 
was  not  referring  to  the  sciences  in  tech- 
nical education,  for  in  this  field  their  status 
is  satisfactory,  but  to  their  position  in  gen- 
eral or  cultural  education.  He  did  not 
presume,  he  said,  to  suggest  either  an  ex- 
planation or  a  remedy,  but  he  submitted 
the  matter  to  the  consideration  of  his  expert 
audience.  These  words  of  this  eminent 
educational  observer  touched  an  answering 
chord  in  my  own  thoughts,  and  since  that 
time  I  have  found,  by  inquiry  among  my 
colleagues,  that  he  voiced  a  feeling  quite 
general  among  scientific  men  themselves. 
It  seems,  therefore,  to  be  a  fact  that  the 
sciences,  although  dealing  in  knowledge  of 
matters  of  the  greatest  immediate  interest, 

and  although  concerned  with  the  most  ele- 
mental of  all  trainings— that  in  the  cor- 
related use  of  hand,  eye  and  mind— are  still 
of  mediocre  efiSciency  as  factors  in  general 
education.  I  propose  now  to  discuss  briefiy 
the  reasons  I  have  been  able  to  find  for  this 

^  Address  of  the  retiring  president  of  the  Botan- 
ical Society  of  America,  delivered  at  Boston, 
December  28,  1909. 
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undesirable  condition  of  a  part  of  our  sci- 
entific affairs,  and  to  suggest,  with  partic- 
ular reference  to  our  own  beloved  science, 
some  remedy  therefor. 

It  will  help  to  clarify  our  problem  if  we 
can  come  to  an  understanding  upon  certain 
points  in  the  general  relations  of  the  sci- 
ences to  education,  the  first  being  this— 
what  place  ought  the  sciences  to  have  in 
education  ?  I  think  we  shall  agree  that  the 
sciences  can  never,  under  any  circum- 
stances, hold  a  place  in  education  nearly  as 
prominent  as  that  of  the  humanities.  Man 
is  not  primarily  a  reasoning  but  a  feeling 
being.  As  a  philosopher  has  expressed  it, 
"few  men  think  at  all  and  they  but  sel- 
dom." Hence  the  great  majority  of  people 
in  most  part,  and  all  people  in  some  degree, 
can  best  be  reached  and  infiuenced  by 
studies  which  appeal  primarily  to  the  feel- 
ings, that  is,  by  the  humanities,  while  it  is 
only  a  minority  which  can  best  be  reached 
by  studies  appealing  chiefly  to  the  reason- 
that  is,  by  the  sciences  and  mathematics. 
But  a  minority  has  rights,  and  those  to 
whom  the  sciences  especially  appeal,  and  to 
whom  therefore  they  are  of  the  higher  cul- 
tural value,  are  just  as  entitled  to  efficient 
instruction  in  their  subjects  as  are  the 
majority  in  theirs.  The  sciences  must  al- 
ways hold,  from  their  nature  in  conjunc- 
tion with  that  of  humanity,  a  position 
quantitatively  inferior  to  that  of  the  hu- 
manities, but  they  are  entitled  to  a  quali- 
tative equality  of  educational  rank  and 
opportunity.  This  they  do  not  yet  possess, 
and  it  is  alike  our  duty  and  our  interest  to 
see  that  they  shall. 

A  second  point  of  importance  in  the  gen- 
eral relations  of  the  sciences  to  education  is 
involved  in  the  fact  that  the  times  them- 
selves are  a  bit  out  of  joint,  educationally 
speaking.  This  is  not  a  matter  of  indi- 
vidual opinion,  but  of  well-nigh  universal 

agreement.      The  recent  addresses  of  our 


younger  college  presidents  have  united  in 
expressing  dissatisfaction  with  the  results 
derived  from  our  superb  educational  equip- 
ment, while  the  remarkable  declaration  of 
principles  of  the  National  Educational  As- 
sociation, issued  a  year  and  a  half  ago,  rec- 
ognizes an  equivalent  condition  for  the 
schools.  It  is  a  fact  that  our  students  as 
a  whole  have  many  hazy  impressions  but 
little  exact  knowledge,  are  habitually  inac- 
curate even  in  the  three  r's,  and  have  too 

little  regard  for  intellectual  matters.  The 
cause  of  it  all  is  obvious  enough.  Our 
education,  step  by  step  with  our  modem 
life,  has  become  luxurized.  Its  features 
disagreeable  to  young  people  have  been 
sedulously  softened,  their  whims  are  de- 
terminants of  educational  programs^  and 
the  responsibility  for  learning  has  been 
largely  shifted  from  them  to  their  teachers. 
The  wise  Mr.  Dooley  has  the  modem  col- 
lege president  say  to  the  incoming  fresh- 
man: ''What  branch  iv  lamin'  wud  ye 
like  to  have  studied  f 'r  ye  be  our  compitint 
profissorsf"  and  his  humor  as  usual  illu- 
mines a  central  kernel  of  truth.  The 
trouble  with  our  education  is  this,  that  it 
needs  more  starch ;  yea,  it  needs  a  bit  more 
blood  and  iron.    It  ignores  the  fact  that, 

with  the  mind  as  with  the  body,  it  is  only 
through  effort  that  strength  can  be  gained, 
and  through  responsibility  that  character 
can  be  formed.  It  is  not  more  work  our 
students  need,  but  work  of  a  kind  which 
does  more  to  inculcate  a  willingness  for  ef- 
fort, and  pride  in  a  Spartan  devotion  to 
duty — of  a  kind  which  enkindles  in  the 
heart  of  youth  the  precious  spark  of  intel- 
lectual ambition.  I  would  not  exaggerate 
the  defects  of  our  present-day  education.  I 
know  they  do  not  go  to  the  vitals,  and 
certainly  they  are  more  serious  in  some 
places  than  others.  But  this  granted, 
there  yet  remains  too  great  a  deficiency, 
especially  in  educational  morale.     Our  col- 
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leges  are  not  going  to  the  dogs,  but  they 
certainly  permit  some  very  queer  mongrels 
to  roam  at  large  on  the  campus. 

Now  the  application  of  these  remarks  to 
oar  present  problem  is  doubtless  suflSciently 
plain.  In  an  educational  system  which  too 
much  permits  inaccuracy  of  work,  indefi- 
niteness  of  knowledge,  avoidance  of  effort, 
and  whimsical  selection  of  studies— in  such 
a  ^tem  the  sciences,  whose  essence  is  care, 
exactness,  persistence  and  consistency,  have 
not  a  wholly  fair  chance.  One  of  the  prin- 
cipal reasons,  therefore,  why  the  sciences 
do  not  loom  larger  in  present-day  educa- 
tion is  the  fault  of  that  education  and  not 
of  the  sciences. 

A  third  point  of  importance  in  the  edu- 
cational status  of  the  sciences  is  involved 
in  the  fact  that  they  have  not  as  yet  had 
time  to  become  organized  and  standardized 
for  their  most  effective  educational  use. 
The  humanities  have  behind  them  so  many 
generations  of  experience  that  they  are  now 
measurably  standardized  throughout,  and 
offer  a  continuous  and  suitably-graded 
training  from  kindergarten  to  college.  But 
the  sciences  as  laboratory-taught  subjects 
are  not  much  more  than  a  single  generation 
old,  and  many  of  their  problems  are  still 
unsettled.  In  the  higher  grades  our  teach- 
ing is  better  than  in  the  lower,  while,  as 
everybody  knows,  we  are  still  far  from  any 
consistent  and  continuous  system  of  in- 
stmction  in  nature  knowledge  in  the  lower 
schools.  Just  here  lies  a  great  weakness  of 
scientific  education  at  the  present  day,  for 
students  too  often  are  sent  into  high  school 
and  college  not  only  without  the  positive 
advantage  of  good  early  training,  but  even 
with  a  prejudice  against  a  kind  of  activity 
of  which  they  have  had  little,  or  too  often 
an  unfortunate,  experience.  This  condition 
vi  inevitable  to  the  youthf  ulness,  education- 
ally, of  the  sciences,  and  will  be  remedied 
in  time. 


The  last  point  I  would  mention  in  the 
educational  relations  of  the  sciences  to  the 
older  subjects  is  this,  that  the  sciences  are 
under  some  minor  disabilities  from  which 
the  others  are  free.  These  center  in  the 
laboratory,  and  are  connected  in  part  with 
the  fact  that  the  laboratory  type  of  study, 
with  its  mechanical  manipulation,  its  fixed 
hours  and  methods  of  work,  and  its  abso- 
lute requirement  of  independent  observa- 
tion, is  distasteful  to  the  great  majority  of 
persons,  who,  whether  by  natural  inclina- 
tion or  acquired  habits,  prefer  to  absorb 
their  knowledge  in  physical  ease,  by  meth- 
ods which  can  be  lightened  by  the  wits,  and 
from  printed  books  upon  which  they  can 
lean  for  authority.  Again,  laboratories 
are  expensive,  much  more  expensive  than 
the  equipment  of  the  other  subjects.  This 
acts  as  a  check  to  the  sciences  all  along  the 
line,  while  in  poorer  communities  it  is  often 
determinative  against  their  introduction  at 
all. 

Now  it  may  seem,  at  this  point,  that  I 
have  needlessly  infringed  on  your  patience 
and  my  own  allotment  of  time  in  thus 
enumerating  such  obvious  matters,  but  in 
truth  I  have  had  a  good  object,  which  is 
this:  I  vdsh  to  emphasize  that  all  of  these 
disabilities  under  which  science-teaching 
now  labors,  these  elements  of  our  problem 
which  are  not  our  own  fault  and  for  the 
most  part  are  beyond  our  control,  and  the 
list  of  which  I  have  made  as  long  as  I  could, 
—all  of  these  taken  together  go  only  a  very 
small  way  towards  explaining  the  deficiency 
of  the  sciences  in  education.  This  defi- 
ciency, I  believe,  is  for  the  most  part  our 
own  fault  and  removable,  and  it  all  centers 
in  this,  that  we  are  not  teaching  our  sub- 
jects properly.  And  now  I  have  reached 
the  real  theme  of  my  present  address. 

Whenever  we  are  faced  by  any  large 
problem,  we  tend  to  seek  its  solution  in 
some  single  great  factor.     Yet,  as  the  phe- 
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nomena  of  our  own  science  so  often  illna- 
trate,  the  solution  is  as  likely  to  be  found 
in  the  cumulative  action  of  several  small 
causes,  and  such  I  believe  to  be  true  of  the 
problem  before  us.  These  causes  are  some 
four  in  number,  of  which  the  first  appears 
to  be  this— t/^e  are  not  faithful  to  the  genius 
of  our  subject. 

The  genius  of  science  consists  in  exact 
observation  of  real  things,  critical  com- 
parison of  actual  results,  and  logical  testing 
of  the  derived  conclusions.  The  educa- 
tional value  of  science  consists  in  a  training 
in  these  things,  and  our  teaching  should 
reflect  them.  Yet  in  fact  in  too  great  part 
it  does  not.  For  one  thing  we  have  joined 
in  the  rush  to  render  our  subjects  popular, 
a  spirit  which  is  one  of  the  pernicious  by- 
products of  the  elective  system  under  which 
most  of  us  work.  Our  subjects  being  elect- 
ive, students  will  not  take  them  unless  they 
are  made  attractive :  our  success  as  teachers 
is  largely  judged  by  the  number  of  stu- 
dents we  can  charm  into  our  courses:  our 
colleagues  stand  ready  to  cry  "snap'*  to 
any  course  which  grows  faster  than  they 
can  see  cause  for :  therefore  the  logical  pro- 
cedure for  the  teacher  is  to  draw  great 
numbers  but  keep  them  complaining  of  the 
work,  and  he  is  the  greatest  teacher  under 
this  system  who  can  attract  so  many  stu- 
dents that  a  new  building  must  be  provided 
immediately,  while  their  lamentations  over 
the  diflSculty  of  the  course  are  loud  enough 
to  reach  the  ears  of  all  of  his  colleagues! 
Now  this  condition  can  be  attained  with 
quantity,  though  not  with  intensity,  for 
most  students  will  not  elect  a  course  in- 
volving intensive  work  which  they  can  not 
escape,  but  they  are  willing  to  elect  one  in 
which  the  work  may  be  eased  by  the  wits, 
no  matter  how  copious  the  irrigation  of 
information  may  be.  Just  here  indeed  is 
a  very  fundamental  trouble  with  our  educa- 
tion in  general.     We  are  teaching  our  stu- 


dents to  gobble  when  they  need  to  be  taught 
to  fletcherize. 

Another  phase  of  our  treason  to  the 
genius  of  science  is  found  in  the  belief  and 
practise  of  some  teachers  that  broad  gen- 
eralizations are  the  true  aim  of  elementary 
teaching.  I  know  a  recent  elementary  text- 
book in  which  the  author  laments  that 
"some  teachers  do  not  yet  understand  the 
importance  of  imparting  to  beginners  a 
general  rather  than  a  special  view  point." 
And  I  could  cite  many  passages  to  show  a 
belief  of  this  and  some  other  teachers  that 
subject  matter,  accuracy  in  details,  and 
other  fundamental  verities  of  science,  are 
not  important  in  comparison  with  view- 
points and  outlooks  on  life  and  that  sort 
of  thing.  In  my  opinion  there  can  be  no 
greater  educational  error.  There  is  no 
training  which  American  youth  needs  more 
than  that  in  a  power  to  acquire  knowledge 
accurately  and  to  work  details  well.  Dis- 
regard for  particulars  and  a  tendency  to 
easy  generalities  are  fundamental  faults  in 
American  character,  and  need  no  cultiva- 
tion, but,  instead,  a  rigorous  correction. 

Another  phase  of  our  disregard  of  the 
genius  of  science  is  found  in  the  bad  char- 
acter of  some  of  our  elementary  teaching. 
Our  plant  physiology  in  some  cases  is  so 
erroneous  that  it  is  only  the  general  bad- 
ness of  our  teaching  which  saves  us  from 
the  humiliation  of  having  our  errors 
pointed  out  by  those  we  are  trying  to  teach. 
Our  elementary  experiments  ought  to  be 
conducted  in  the  spirit  of  rigid  control,  just 
as  carefully  as  in  any  investigation.  The 
motto  in  the  experimenting  recommended 
by  our  text-books  seems  to  be,  "the  easiest 
way  that  will  give  a  result  in  agreement 
with  the  book,"  and  we  seem  not  to  care 
whether  that  result  is  logically  or  only  acci- 
dentally correct.  In  this  spirit  is  the  nse 
of  make-shift  and  clumsy  appliances  in- 
stead  of   accurate    and   convenient    ones, 
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something  which  is  justifiable  only  when 
no  better  can  possibly  be  had.  Sneh  slip- 
shod and  inaccurate  ways  are  not  only 
wasteful  of  time  and  effort,  but  are  actually 
pernicious  because  they  inculcate  a  wrong 
habit  and  ideal  of  scientific  work.  I  do 
not  mean  at  all,  here  or  anywhere,  that 
young  pupils  should  be  made  to  study  ad- 
vanced scientific  matters  or  to  use  technical 
methods,  but  simply  that  the  treatment  of 
their  subjects  according  to  their  grades 
should  be  strictly  scientific  in  spirit  as  far 
as  it  goes.  Moreover,  any  attempt  to  avoid 
this  spirit  is  the  more  unfortunate  because 
needless,  for  as  a  matter  of  fact  the  great 
majority  of  young  people  respect  exactness, 
and  really  like  to  be  made  to  do  things  well. 
They  do  not  like  the  process  at  first,  and 
will  avoid  it  if  they  can,  but  they  like  the 
result,  and  if  the  process  be  persisted  in 
they  come  in  time  also  to  like  that. 

In  a  word  the  first  great  need  of  our 
science  teaching  is  to  make  it  scientific. 

The  second  of  the  four  principal  causes 
of  our  inferior  teaching  is  this,  we  take 
tttore  thought  far  our  subject  them  we  do 
of  our  students.  In  the  graduate  teaching 
of  a  university  this  attitude  is  logical,  but 
in  college  and  school  it  is  wholly  wrong. 
I  think  we  may  express  the  matter  thus, 
that  any  teacher  who  is  more  interested  in 
his  subject  than  in  his  students  is  fit  only 
for  a  university.  It  is,  I  am  sure,  some- 
what more  characteristic  of  scientific  than 
of  other  teachers  that  they  tend  to  shut 
themselves  up  in  their  subjects,  and  to 
withdraw  more  than  they  ought  from  the 
common  interests,  duties  and  even  ameni- 
ties of  the  communities  in  which  they  live. 
For  this,  of  course,  the  very  attractiveness 
of  science  is  largely  responsible,  because  to 
those  who  have  once  passed  the  portals, 
science  offers  an  interest  so  vastly  and  pro- 
foundly absorbing  that  all  other  matters 
appear  small  by  comparison;  and  we  are 


apt  to  conclude  that  the  nobility  and  benefi- 
cence of  such  a  mistress  are  sufficient  justi- 
fication for  a  complete  inamersion  in  her 
service.  We  forget  that  science  has  no 
existence  apart  from  humanity,  and  no 
meaning  unless  contributory,  however  indi- 
rectly, to  human  welfare  and  happiness. 
And  it  should  be  emphasized  to  every 
young  teacher  that  success  in  science  teach- 
ing, as  in  so  many  other  occupations,  is 
well-nigh  in  direct  proportion  to  one's 
ability  to  influence  people.  Our  science 
teaching  would  be  better  if  our  teachers 
trusted  less  to  the  abounding  merits  of 
their  subjects,  and  more  to  the  qualities 
which  personally  influence  young  people— 
the  sympathetic  qualities  involving  interest 
in  their  pursuits,  the  diplomatic  qualities 
involving  the  utilization  for  good  purposes 
of  the  peculiarities  of  human  nature,  the 
perfecting  qualities  involving  the  amenities 
and  even  the  graces  of  life.  There  is  no 
inconsistency  between  these  things  and  the 
preservation  of  the  scientific  quidity  of  the 
teaching.  It  is  simply  a  question  of  the 
presentation  of  science  in  a  manner  which 
is  humanistic.  It  is  the  gloving  of  the  iron 
hand  of  the  scientific  method  by  the  soft 
velvet  of  gentle  human  intercourse.  Sci- 
ence is  the  skeleton  of  knowledge,  but  it 
need  lose  nothing  of  its  strength  and  fiexi- 
bility  if  clothed  by  a  living  mantle  of  the 
human  graces.  It  is  idealism  with  realism 
which  is  demanded  of  the  science  teacher, 
and  if  some  one  would  rise  to  say  that  this 
union  is  logically  impossible  I  would  an- 
swer, that  many  a  problem  of  this  life 
imsolvable  by  the  subtleties  of  logic  can  be 
settled  by  robust  common  sense. 

Of  our  over-neglect  of  the  personal  pe- 
culiarities of  our  students  I  know  several 
illustrations,  but  have  space  only  for  one. 
Young  people  appear  to  have  in  them 
some  measure  of  Nageli's  innate  perfecting 
principle,    which    leads    them    upon    the 
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whole  to  respect  and  like  those  things 
which  are  good  and  clean  and  dignified,  a 
feeling  which  manifests  itself  in  their 
strivings  after  good  clothes,  good  society 
and  things  supposedly  artistic,  not  to  men- 
tion innumerable  longings  after  the  lofty 
unattainable.  Now  a  dirty  or  carelessly- 
managed  laboratory  is  a  direct  shock  to 
this  feeling,  and  most  scientific  laborato- 
ries sin  in  these  features.  I  believe  there. is 
no  part  of  a  college  or  school  equipment 
which  ought  to  be  prepared  and  managed 
with  more  care  than  a  scientific  laboratory. 
Efficiency  for  its  purpose  is  of  course  the 
first  requisite  of  any  laboratory,  but  in 
college  or  high  school  that  efficiency  should 
be  secured  with  attention  to  the  utmost  of 
pleasing  effect,  in  the  direction  of  a  large 
simplicity,  evidence  of  care  for  each  fea- 
ture, and  an  atmosphere  of  spacious  and 
even  artistic  deliberation.  As  an  example 
of  what  can  be  done  by  good  taste  to  give 
a  pleasing  setting  to  the  most  unpromising 
objects,  I  command  the  New  York  Zoolog- 
ical Park,  which  embodies  an  idea  much 
needed  in  most  of  our  botanical  institu- 
tions. We  ought  not  to  permit  the  accumu- 
lation of  dusty  and  disused  articles  around 
laboratories  any  more  than  around  libra- 
ries: our  teaching  museums  should  con- 
tain no  crowded  accumulations  of  half- 
spoiled  specimens  in  leaky  green  bottles, 
but  only  a  selection  of  the  most  important, 
and  those  in  the  best  of  receptacles  well 
labeled  and  tastefully  displayed.  Our 
experiments  with  plants  should  not  ex- 
hibit dirty  pots  on  untidy  tables,  but  every 
plant  should  present  an  aspect  suggestive 
of  considerate  care,  while  all  the  surround- 
ing appliances  should  glitter  with  clean- 
ness and  stand  on  a  spotless  table  widely 
enmargined  with  space  and  neatness.  One 
of  my  friends  in  a  neighboring  college  has 
said  of  the  methods  of  my  laboratory  that 
they  savor  of  the  old  maid.    I  take  pride 


in  this  compliment,  for  it  shows  I  am 
advancing.  All  of  these  qualities  of  care, 
neatness,  concentration  upon  a  few  large 
and  worthy  things,  can  be  made  to  appeal 
greatly  to  youth,  as  I  have  learned  from 
experience.  Besides,  they  are  scientific, 
and  they  are  right. 

There  is  yet  one  other  phase  of  this  sub- 
ject of  humanism  in  science  teaching 
which  I  wish  to  emphasize.  I  think  we  do 
not  make  enough  use  in  our  teaching  of  the 
heroic  and  dramatic  phases  of  our  science, 
of  the  biography  of  our  great  men  and  the 
striking  incidents  of  our  scientific  history. 
I  know  that  their  use  is  attended  with  dan- 
gers, dangers  of  false  sentimentalism,  of 
substitution  of  weak  imagery  for  strong 
fact,  of  complication  with  religious  preju- 
dices; and  they  should  therefore  be  intro- 
duced only  as  the  teacher  grows  wiser. 
But  when  the  tactful  teacher  can  employ 
them  to  touch  the  higher  emotions  of  his 
students,  he  should  do  so.  The  imagina- 
tion is  as  necessary  a  part  of  the  equipment 
of  the  man  of  science  as  of  the  man  of  let- 
ters or  of  art,  a  matter  which  has  been  il- 
luminated with  all  his  usual  skill  by  Presi- 
dent Eliot  in  his  great  address  on  the  new 
definition  of  the  cultivated  man.  When 
Darwin  wrote  his  famous  passage  on  the 
loss  of  his  esthetic  faculties  he  was  a  little 
unfair  to  his  science  and  a  good  deal  un- 
fair to  himself.  For  he  never  mentioned 
the  compensation  he  had  found  in  the  in- 
tensity of  lofty  pleasure  derived  from  his 
acquisition  of  new  truth.  Science  hath  her 
exaltations  no  less  than  poetry,  music,  art 
or  religion.  Not  only  is  the  feeling  of  ela- 
tion which  comes  to  the  scientific  investi- 
gator with  the  dawning  of  new  truth  just 
as  keen,  just  as  lofty,  just  as  uplifting  as 
that  given  by  any  poetry,  any  music,  any 
art,  any  religious  fervor,  but  they  are,  in 
my  opinion,  the  same  in  kind.  There  is  but 
one  music  heard  by  the  spirit,  and  that  is 
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in  US,  whether  it  seem  to  come  from  the 
spheres,  from  the  lyres  of  the  muses,  or 
from  the  voices  of  angela,  and  it  gives 
forth  when  the  last  supremest  chord  in  the 
soul  of  man  ia  touched,  it  matters  not  by 
what  hand. 

We  come  now  to  the  third  of  the  causes 
which  make  our  teaching  of  science  defect- 
ive, and  it  is  this — we  put  our  trust  too 
muck  in  systems  and  not  enough  in  per- 
sons. And  of  this  there  are  many  evi- 
dences. For  one  thing  we  rely  too  much 
on  a  supposed  virtue  in  buildings  and 
equipment,  though  in  this  we  but  share  the 
spirit  of  our  machinery-mad  day  and  gen- 
eration. It  is  much  easier  f or  ujs  Ameri- 
cans to  obtain  great  laboratories  and  fine 
equipment  than  to  make  good  use  of  them 
afterwards,  and  nowhere  among  us  do  I 
see  any  signs  of  a  Spartan  pride  in  attain- 
ing great  results  with  a  meager  equipment. 
Moreover,  we  make  a  deficiency  of  equip- 
ment an  excuse  for  doing  nothing.  As  one 
of  the  most  brilliant  of  American  botanists 
once  said,  some  persons  think  they  can  do 
nothing  in  the  laboratory  unless  provided 
with  an  array  of  staining  fluids  which 
would  make  the  rainbow  blush  for  its 
poverty.  A  second  evidence  of  our  confi- 
dence in  systems  is  found  in  the  easy 
insouciance  with  which  university  pro- 
fessors proceed  to  write  text-books  for 
high  schools.  The  only  qualification  the 
most  of  them  have  therefor  is  a  knowledge 
of  their  subject,  and  they  seem  to  regard 
any  personal  acquaintance  vrith  the  pecul- 
iarities of  young  people,  and  vrith  the 
special  conditions  of  high  school  work,  as 
comparatively  n^ligible.  In  consequence 
these  books  are  necessarily  addressed  to 
some  kind  of  idealized  student,  usually  a 
brightpeyed  individual  thirsting  for  knowl- 
edge. This  kind  does  exist,  but  in  minor- 
ity, whereas  the  real  student  vrith  which 
the  high  school  must  deal  is  one  of  a  great 


mass  willing  to  leam  if  it  must.  Confir- 
mation of  the  correctness  of  my  view  that 
knowledge  of  students  is  as  important  as 
knowledge  of  subject  for  the  writing  of  a 
high  school  book  is  found  in  the  fact  that 
the  author  of  the  botanical  text-books 
most  widely  used  in  the  high  schools  of 
this  country  has  had  only  a  high  school 
experience.  Another  phase  of  our  belief 
in  the  sufficiency  of  systems  is  found  in  the 
utterly  unpractical  character  of  many  of 
the  exercises  or  experiments  proposed  for 
4;he  student  in  some  of  our  books.  These 
recommendations  have  obviously  been 
worked  out  in  the  comfort  of  the  study 
chair,  and  have  never  been  actually  tested 
in  use  by  their  suggestors;  yet  they  are 
presented  in  a  way  to  make  the  student 
feel  that  he  is  either  negligent  or  stupid  if 
he  fails  to  work  them.  These  theoretically 
constructed  schemes  for  elementary  teach- 
ing, and  these  recommendations  of  untried 
and  impracticable  tasks  for  students,  some- 
times run  riot  in  company  vrith  sweeping 
denunciations  of  our  present  laboratory 
courses,  and  suggestions  for  their  replace- 
ment by  hypothetical  field  courses,  utterly 
regardless  of  the  fact  that  the  former, 
whatever  their  faults,  have  been  evolved 
in  actual  administrative  adaptation  to  the 
real  conditions  of  elementary  work,  while 
the  proposed  substitutes  are  wholly  un- 
tried, and  in  the  light  of  actual  conditions, 
wholly  impracticable. 

On  the  other  hand,  there  is  one  particular 
in  which  we  have  not  system  enough,  and 
that  is  in  the  standardization  of  nature 
study  and  elementary  science  courses.  I 
have  already  mentioned  the  aavantage 
the  humanities  have  in  the  approxi- 
mate standardization  of  their  instruction 
throughout  the  educational  system,  and 
towards  this  end  for  the  sciences  we  ought 
to  bend  every  effort.  For  one  thing  we 
should  give  all  possible  aid  and  coinfort 
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to  our  nature-study  experts  in  their  efforts 
to  develop  a  worthy  system  of  nature  study 
in  the  grades.  Again,  the  peculiar  relation 
of  preparatory  schools  to  colleges  in  this 
country  makes  it  imperative  that  we  de- 
velop standard  elementary  courses  which 
any  school  can  give  with  assurance  that 
they  will  be  accepted  for  entrance  to  any 
college.  Happily  we  are  here  upon  firm 
ground,  for  we  already  possess  such  a 
standard  course,  or  unit,  in  that  formu- 
lated by  a  committee  of  botanical  teachers, 
now  the  committee  on  education  of  this  so- 
ciety. This  course  is  formulated  upon  the 
synthetic  principle,  that  is,  it  selects  the 
most  fundamental  and  illuminating  mat- 
ters oflfered  by  the  science  without  regard 
to  its  artificial  divisions,  and  combines 
these  in  such  manner  as  to  make  them 
throw  most  light  upon  one  another.  Its 
adaptability  to  our  conditions,  and  its  ac- 
ceptability to  our  best  educational  opinion, 
is  shown  by  several  facts,  by  its  adoption 
as  the  unit  by  the  college  entrance  exami- 
nation board  which  has  been  holding  ex- 
aminations upon  it  all  over  the  country 
for  six  years  past,  by  its  use  in  innumer- 
able high  schools,  by  the  agreement  be- 
tween its  plan  and  that  of  all  of  the  recent 
and  successful  text-books,  by  the  final 
disappearance  of  all  influential  opposition 
to  it,  and  lastly  by  the  substantial  con- 
currence of  the  unit  now  in  formulation 
by  the  teachers  of  the  middle  west.  With 
so  firm  a  foundation  in  a  plan  we  ought  to 
be  able  to  unite  on  perfecting  details. 
There  is  no  inconsistency  between  such 
standardization  as  this  and  the  greatest 
freedom  in  teaching.  The  optical  power 
of  the  microscope  has  not  been  injured  by 
the  standardization  of  its  form  and  screw- 
threads. 

I  come  now  to  the  fourth  of  the  reasons 
why  our  science  teaching  is  defective,  and 
that  is  the  most  vital  of  all.    Our  method 


of  training  teachers  is  wrong.    I  believe  it 
is  true  that  in  general  our  educational  ad- 
vances work  down  from  above— from  uni- 
versity  to  college,   from  college  to  high 
school  and  from  high  school  to  the  grades ; 
and  in  a  gen-eral  way  each  of  these  institu- 
tions is  the  finishing  school  for  teachers  of 
the  grade  below.     Now  the  work  of  our 
universities  is  for  the  most  part  admirable 
in  every  way,  but  they  are  not  good  train* 
ing  schools  for  college  teachers.     One  of 
the  greatest  of  our  college  presidents  lately 
remarked  that  the  principal  obstacle  in  the 
way  of  making  a  college  what  it  ought  to 
be  is  the  diflSculty  nowadays  of  securing 
the  right  kind  of  teachers.    **We  have  to 
take    them    as    the    universities    supply 
them,"  he  said,  ''and  then  make  them  into 
good  college  teachers  afterwards."     The 
defects  of  the  universities  in  this  respect 
are  two-fold.    First  they  are  training  stu- 
dents only  for  their  own  kind  of  activity, 
in  which  everything  centers,  very  prop- 
erly,  in  research:  and  second,  they   are 
omitting  to  teach  divers  matters  very  es- 
sential for  the  college  teacher  to  know. 

That  our  universities  make  research  the 
central  feature  and  great  leading  method 
of  their  training  of  graduate  students  is 
natural,  logical  and  correct,  so  far  as  train- 
ing for  their  own  kind  of  activity  is  con- 
cerned; but  it  ignores  the  fact  that  only 
a  minority  can  remain  in  that  work.  The 
justification  of  the  training  of  aU  by  a 
method  which  is  correct  only  for  a  minor- 
ity is  usually  expressed  in  this  form,  that 
he  is  the  best  teacher  who  is  an  active  in- 
vestigator. Now  if  this  is  qualified  by  the 
proviso,  ''other  things  being  equal,"  it  is 
approximately  true;  but  in  fact  other 
things  very  rarely  are  equal,  and  in  the 
matter  under  discussion  they  are  pro- 
foundly unequal.  In  my  opinion  the  im- 
position upon  all  university  students  of 
the  university  research  ideal  is  doin^  vast 
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harm  to  onr  teaching  in  college  and  there- 
fore in  high  school.  For  one  thing,  it 
sends  out  ambitious  young  men  imbued 
with  the  feeling  that  they  must  maintain 
their  research  at  all  costs,  or  else  forfeit 
the  good  opinion  of  their  teachers,  the 
possibility  of  membership  in  the  best  scien- 
tific societies,  and  especially  any  chance 
for  a  call  to  university  work,  though  this 
latter  point  should  not  be  given  great 
weight,  since  to  a  person  with  a  liking  for 
teaching  a  good  college  offers  as  attractive 
a  career  as  a  university.  In  consequence 
there  is  continual  pressure  on  the  teacher 
to  subordinate  his  teaching  to  research. 
Now  in  college  and  high  school  this  is 
wrong,  ethically  and  practically.  A  col- 
lege teacher  is  never  engaged  for  research, 
but  for  a  very  different  purpose,  and  it  is 
bis  first  duty  to  carry  out  that  purpose  to 
the  very  best  of  his  ability.  If  there  is  any 
man  who  can  carry  on  active  investigation 
and  at  the  same  time  do  college  or  high 
school  work  as  well  as  if  he  were  concen- 
trating wholly  on  that,  the  man  is  fortu- 
nate, and  so  is  the  institution  which  has 
him.  But  in  fact  this  can  rarely  be  true. 
For  one  thing,  the  limitations  of  time  and 
strength  prevent  it  in  most  cases ;  and  for 
another,  the  qualities  and  temper  required 
for  the  two  activities  are  not  only  differ- 
ent but  somewhat  antagonistic.  Research 
requires  concentration,  and  much  consecu- 
tive time  fixed  by  the  nature  of  the  work, 
while  the  teacher  must  be  ready  for  con- 
stant interruptions,  and  must  regulate  his 
time  to  fit  the  schedules  of  his  students. 
To  one  inunersed  in  the  crucial  stage  of  an 
investigation  the  little  troubles  of  students 
seem  absurdly  trivial,  if  not  stupid,  and 
nnder  their  application  for  aid  he  is  al- 
most more  than  human  if  he  can  keep  a 
sweet  temper  and  not  answer  with  repel- 
lant  bmsqueness.  To  the  good  teacher,  the 
troubles  of  students  are  never  trivial,  but 


rather  are  welcome  as  means  to  the  ad- 
vancement of  his  particular  interests. 
Furthermore,  I  believe  that  the  research 
ideal  imposed  on  all  men  trained  in  the 
universities  is  the  cause  not  only  of  much 
injury  to  teaching,  but  of  much  unhappi- 
ness  to  teachers.  For  if  the  teacher  be 
conscientious,  and  gives  his  first  strength 
to  his  teaching,  he  is  soon  doing  his  re- 
search upon  the  ragged  ends  of  his  nerves. 
I  venture  to  say  that  many  a  teacher  to- 
day is  wishing  he  could  afford  to  abandon 
all  attempts  at  abstract  research  and  turn 
whole-souled  to  his  teaching  and  matters 
connected  therewith.  And  when,  indeed, 
he  does  so,  he  finds  his  happiness  and  his 
usefulness  alike  immensely  augmented. 
I  know  this  is  true,  for  I  have  been  through 
it.  It  took  me  many  long  years  to  free 
myself  from  the  feeling  that  I  must  con- 
tinue research  or  else  sacrifice  the  good 
opinion  of  my  colleagues.  But  I  am  free, 
and  in  the  two  or  three  years  I  have  been 
so  the  added  keenness  of  my  pleasure  in 
my  teaching,  and  in  various  activities  re- 
lated thereto,  has  been  such  as  to  make  me 
feel  like  a  Sinbad  who  has  dropped  his  old 
man  of  the  sea.  And  if  there  are  any 
among  you  who  believe  that  I  stay  in  a 
society  given  to  research  only  under  false 
pretenses,  I  ask  you  to  have  patience  a 
little,  for  I  purpose  to  try  to  convince  the 
society  that  its  rules  ought  so  to  be  altered 
as  to  make  teaching,  of  approved  merit  and 
service,  a  sufficient  qualification  for  mem- 
bership. Meanwhile  I  advise  all  of  my 
colleagues  engaged  in  collegiate  work  to 
join  in  my  declaration  of  independence. 
Let  us  show  the  universities  that  teaching 
hath  her  victories  no  less  than  research. 

But  now  I  am  going  to  qualify  a  little. 
When  I  say  research  I  mean  abstract  re- 
search, of  the  university  type,  the  kind 
which  has  place  on  the  skirmish  line  of  the 
forefront    of    advancing    knowledge.      In 
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truth  I  a^ee  that  he  is  the  best  teacher 
who  is  also  an  active  investigator,  bnt  I 
maintain  that  in  the  case  of  college  teach- 
ers the  investigation  ought  to  have  some 
kind  of  connection  with  the  teaching.  This 
is  entirely  possible,  for  a  vast  and  fruitful 
field  for  research  lies  open  in  educational 
organization,  in  the  introduction  of  more 
logical,  useful  and  illuminating  topics,  ex- 
periments and  methods,  in  the  fitting  of 
science  better  to  the  growing  mind,  in 
local  floras  and  the  natural  history  of  com- 
mon plants,  in  ways  for  better  collation 
and  diffusion  of  knowledge.  After  all,  it  is 
the  spirit  of  investigation  that  is  the  mat- 
ter of  value  to  the  teacher,  not  the  results. 
A  contemplation  of  the  status  of  much  of 
the  investigation  put  forth  by  busy  teach- 
ers somehow  seems  to  suggest  a  saying  of 
one  of  our  senior  botanists,  who  was  in  his 
youth  somewhat  of  a  botanical  explorer, 
and  always  a  genial  wit.  Apropos  of  the 
making  of  bread  in  camp  he  has  been  heard 
to  remark  that  '*it  may  not  result  in  very 
good  bread,  but  it's  great  for  cleaning  the 
hands.''  In  investigation  as  elsewhere,  re- 
sults are  most  surely  and  economically  won 
by  experts,  selected,  trained  and  devoted 
to  that  work.  The  college  teacher  would 
do  better  not  to  waste  his  strength  on  a 
field  in  which  he  can  be  little  better  than 
an  amateur,  especially  when  there  lies  open 
another  in  which  he  can  himself  be  an  ex- 
pert, and  that  is  in  educational-scientific 
investigation. 

From  this  which  the  university  ought 
not  to  do,  I  turn  now  to  things  which  it 
leaves  undone.  It  is  not  giving  to  those 
who  are  to  be  college  teachers  certain 
knowledge  and  training  which  are  indis- 
pensable to  good  teaching.  Thus,  it  does 
not  insist  that  they  shall  know  the  common 
facts  about  the  familiar  plants  around 
them.  The  old  type  of  botanical  course, 
consisting  in  the  study  of  the  morphology 


and  identification  of  the  higher  plants,  is 
gone  forever,  not  because  it  was  not  good, 
but  because  the  expansion  of  knowledge  has 
given  us  something  still  better.  Yet  the 
knowledge  involved  in  the  old  course  is  in- 
dispensable  to  every  teaching  botanist,  and 
I  would  have  a  requirement  made  that  no 
person  could  be  recommended  as  a  com- 
petent botanical  teacher  for  a  college  until 
he  had  spent  at  least  two  summers  of  active 
field  work  on  the  critical  study  of  some 
flora.  Again,  most  of  our  university- 
trained  teachers  know  nothing  more  of  the 
historical  or  biographical  phases  of  the 
sciences  than  they  may  have  picked  up  inci- 
dentally.   Yet  for  purposes  of  teaching,  a 

knowledge  of  the  history  of  the  science 
itself,  and  of  its  relations  to  other  great 
matters,  is  vastly  important,  in  part  for  the 
favorable  background  it  offers  for  the 
projection  of  our  present-day  knowledge, 
and  in  part  for  the  purpose  of  placing  the 
dramatic,  heroic  and  humanistic  aspects  of 
the  science  at  the  disposal  of  the  teacher. 
Again,  the  teacher  may  go  forth  from  the 
university  without  any  other  than  the  most 
fragmentary  knowledge  of  laboratory  ad- 
ministration, although  there  is  a  rapidly  de- 
veloping technique  of  efficient  and  econom- 
ical management  of  laboratory  construction, 
furniture,  apparatus,  supplies,  materials, 
manipulation ;  and  the  lack  of  any  training 
in  these  is  one  reason  why  our  science  is  so 
often  disgraced,  and  our  influence  weak- 
ened, by  slovenly  botanical  laboratories. 
Again,  the  teacher  takes  up  the  iustmction 
of  young  people  without  any  knowledge 
whatever  of  the  results,  very  valuable,  all 

imperfect  though  they  still  are,  which  have 
been  won  in  the  scientific  study  of  the  psy- 
chology of  the  adolescent  mind.  And 
finally  he  receives  no  training  in  the  colla- 
tion and  exposition  of  scientific  knowledge, 
a  subject  of  such  importance  that  I  shall 
speak  of  it  in  a  moment  apart.    Training  in 
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investigation  he  also  needs,  of  conrs^^  and 
that  he  now  gets  with  ample  efficiency.  We 
need  a  standardization  of  preparation  for 
.college  and  high-school  teaching  of  the  sci- 
ences, with  appropriate  titles  or  degrees. 
We  are  as  yet  far  enough  from  such  a  con- 
dition, but  not  wholly  without  some  prog- 
ress to  record.  For  one  university,  Chi- 
cago, in  its  school  of  education,  has  a  de- 
partment of  botany  and  natural  history, 
4idministered,  by  the  way,  by  one  of  our 
jnembers  and  colleagues  whose  accomplish- 
ments in  the  past  give  promise  of  great 
aervice  to  come. 

But  now  once  more  I  wish  to  qualify  a 
little.  While  I  believe  that  a  training  in 
common  knowledge  of  plants,  in  the  history 
of  our  science,  in  laboratory  administra- 
tion, in  the  psychology  of  youth,  in  the 
collation  and  exposition  of  knowledge,  as 
well  as  in  investigation,  is  indispensable 

to  the  best  botanical  teaching,  and  should 
be  included  compulsorily  in  the  training 
of  botanical  teachers,  I  do  not  blame  the 
universities  for  not  providing  such  instruc- 
tion, nor  am  I  sure  that  it  is  a  correct  or 
economical  university  function.  But  there 
is  one  thing  of  which  I  am  sure,  and  it  is 
this,  that  there  is  a  place  in  which  such 
training  is  practicable  and  wholly  appro- 
priate and  that  place  is  the  graduate  de- 
partment of  the  coU^e. 

Just  here  I  wish  to  turn  aside  for  a 
moment  to  consider  a  bit  more  this  matter 
of  training  in  the  collation  and  exposition 
of  knowledge.  The  expansion  of  science  in 
our  day  has  been  so  vast,  the  literature  has 
become  so  voluminous,  the  specialization  of 
method  and  thought  are  so  extreme,  that  it 
is  becoming  a  serious  question  how  the  re- 
sults of  new  research,  when  not  of  a  sensa- 
tional nature,  can  be  quickly,  accurately  and 
adequately  incorporated  into  the  general 
mass  of  our  knowledge  and  made  available 
to  the  intellectual  or  economic  uses  of  our 


race.  Every  scientific  man  has  witnessed  the 
ignoring  of  new  truth  long  after  its  an- 
nouncement, and  the  repetition  of  old  error 
long  after  its  disproval,  not  alone  in  pop- 
ular information  and  literature,  but  even 
in  the  best  scientific  text-books;  and  this 
mal-adjustment  between  scientific  research 
and  general  knowledge  waxes  constantly 
greater.  The  trouble  is  plain ;  we  have  no 
recognized  collators  of  knowledge,  scholars 
whose  business  it  is  to  stand  between  the 
investigator  and  the  general  user  of  knowl- 
edge and  to  interpret  correctly  the  results 
of  the  one  to  the  other.  The  need  for  such 
service  was  pointed  out  long  ago  by  Francis 
Bacon.  In  his  prophecy  of  the  future  de- 
velopment of  scientific  knowledge,  veiled 
under  his  story  of  *'The  New  Atlantis,*'  he 
describes  the  division  of  duty  among  the 
scholars  of  Salomon's  House.     He  says: 

Then  after  divers  meetings  and  consults  of  our 
whole  number,  to  consider  of  the  former  labours 
and  collections  [an  obvious  prophesy  of  our  scien- 
tific meetings],  we  have  three  that  take  care,  out 
of  them,  to  direct  new  experiments,  of  a  higher 
light,  more  penetrating  into  nature  than  the 
former.  These  we  call  Lamps.  .  .  .  Lastly,  we 
have  three  that  raise  the  former  discoveries  by 
experiments  into  greater  observations,  axioms,  and 
aphorisms.    These  we  call  Interpreters  of  Nature. 

To-day  we  have  our  lamps,  and  their 
light  shines  steadily  and  benignantly  forth. 
We  call  them  universities.  But  where  are 
our  interpreters  of  nature  f  Though  we 
need  them,  we  have  them  not.  They  should 
be  our  colleges.  In  all  of  the  great  body 
of  intellectual  endeavor  there  is  no  greater 
weakness  and  no  greater  opportunity  for 
service,  than  in  the  interpretation  to  all 
men  of  the  results  secured  by  research,  not 
in  science  alone,  but  in  other  departments 
of  knowledge  as  well.  It  is  the  absence  of 
such  interpreters  which  leaves  room  for  the 
charlatans  of  knowledge,  the  mendacious 
reporter  who  uses  his  bit  of  college  infor- 
mation to  give  a  specious  semblance  of 
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truth  to  his  inventions  or  exaggerations, 
and  the  nature  fakir  whose  literary  skill  is 
his  sole  qualification.  This  interpretation 
of  knowledge  is  no  easy  matter.  Compila- 
tion will  not  do,  for  the  interpreter  must 
repeat  observations  and  experiments  far 
enough  to  give  him  a  personal  and  familiar 
grasp  of  the  materials.  Nor  even  is  a  first- 
hand knowledge  of  the  materials  enough; 
he  must  also  be  able  to  set  them  forth  in 
exposition  with  a  combination  of  pedagog- 
ical clearness  and  literary  force.  So  little 
developed  is  the  interpretation  of  knowl- 
edge in  comparison  with  its  acquisition  that 
although  we  have  many  strong  journals 
devoted  to  research  we  have  almost  none 
devoted  to  interpretation  and  exposition. 
We  have  two  or  three  popular  journals, 
carried  on  by  the  devotion  of  loyal  individ- 
uals, but  with  all  the  conditions  for  success 
against  them.  A  suitable  journal  for  the 
collation,  interpretation  and  diffusion  of 
botanical  knowledge  can  only  be  conducted 
by  an  institution  whose  credit  is  involved 
in  its  permanence  and  efficiency.  It  should 
be  marked  by  dignified  form,  artistic  dress, 
and  literary  grace,  with  departments  cover- 
ing so  completely  their  fields  that  no  person 
with  a  serious  interest  in  the  science  can 
possibly  afford,  and  much  less  be  willing, 
to  be  without  it.  Such  a  journal  must  of 
course  be  heavily  subsidized,  or  endowed, 
especially  at  first ;  but  there  is  not  at  pres- 
ent any  place  in  the  educational  structure 
where  an  endowment  would  tell  so  heavily. 
It  would  be  worth  more  to  education  than 
the  endowment  of  any  professorship  that 
I  can  think  of,  even  a  professorship  of  bo- 
tanical education  in  my  own  college.  Such  a 
journal  should  issue  from  a  college,  not  a 
university.  I  would  like  to  edit  it,  and  I 
have  the  plans  worked  out  in  complete 
detail;  but  I  shall  not  undertake  it  unless 
the  business  foundation  can  first  be  made 
secure. 


Not  only  does  the  training  of  interpreters 
of  nature,  and  of  other  knowledge  as  well, 
whether  as  teachers,  as  writers,  through  tiie 
editing  of  suitable  journals,  or  other  activi- 
ties, seem  wholly  appropriate  to  a  college, 
but  I  think  it  would  oflfer  the  colleges  them* 
selves  a  mission  which  would  react  grandly 
on  their  general  efficiency.  There  is  an 
agreement  that  the  first  function  of  the 
college  is  the  training  of  young  people  in 
the  qualities  which  go  to  make  more  effect- 
ive members  of  organized  human  society. 
But  there  is  also  a  general  feeling  that 
somehow  this  is  not  by  itself  quite  suffi- 
cient, for  while  it  offers  a  worthy  and 
amply  difficult  educational  service,  it  does 
not  provide  a  sufficiently-absorbing  intel- 
lectual interest.  Our  colleges  require,  for 
the  maintenance  of  high  intellectual  tone, 
both  of  students  and  of  teachers,  some  more 
vigorous  intellectual  resistance  than  under- 
graduates alone  can  offer.  It  is  in  response 
to  this  feeling  that  some  colleges  have 
established  graduate  work,  but  in  all  cases, 
so  far  as  I  know,  of  the  investigation  or 
university  type.  For  such  work,  however, 
our  students  should  be  sent  to  a  university, 
which  can  provide  far  better  than  any  col- 
lege the  facilities,  companionship  and  at- 
mosphere essential  to  its  successful  pursuit. 
To  encourage  young  people,  who  are  never 
well  informed  upon  these  matters  and  who 
do  not  understand  the  differences  between 
institutions,  to  come  to  a  college  for  work 
of  the  university  type,  is  little  better  than 
attracting  them  under  false  pretenses.  It 
would  be  much  better  for  our  educational 
system  if  the  colleges  would  do  no  graduate 
work  at  all,  unless  they  can  offer  something 
which  they  can  do  better  than  the  univer- 
sity. In  the  training  of  their  own  and 
high-school  teachers,  and  other  interpreters 
of  knowledge,  they  have,  from  the  very 
nature  of  their  activities  and  the  presence 
right  at  hand  of  the  best  of  all  practise 
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sehools,  a  work  which  they  can  do  better 
than  the  university.  I  hope  ere  long  to  see, 
in  one  of  our  greater  colleges,  the  establish- 
ment of  the  first  graduate  school  devoted 
to  the  training  of  these  interpreters  of 
knowledge. 

But  now  I  have  reached  the  bounds 
which  custom  and  courtesy  allow  to  a 
speaker  for  this  kind  of  address,  and  al- 
though I  think  with  regret  of  the  many 
large  matters  I  fain  would  include  to  make 
my  account  of  this  subject  complete,  I  must 

oome  to  a  close.    I  shall  add  but  one  thing, 

wMeh  is  this — a  summary  of  the  objects  for 

which  we  should  work. 

1.  A  continuous  and  adequate  system  of 
nature  study  in  the  schools,  so  complete  and 
80  good  as  to  send  every  student  into  the 
high  schools  with  no  prejudice  against  sci- 
ence^ and  with  a  solid  foundation  of  natural 
faet  knowledge. 

2.  A  four-years'  course  in  the  high  school 
in  the  standard  sciences,  upon  exactly  the 
same  basis  of  efficient  teaching  and  educa- 
tional dignity  as  any  other  subjects  what- 
ever, being  required  in  so  far  as  they  are 
required,  and  elective  in  so  far  as  they  are 
elective. 

3.  A  system  of  education  in  the  college 
which  will  preserve  the  golden  principle  of 
the  elective  system— viz.,  the  fact  that  the 
mind  like  the  body  derives  greater  good 
from  an  exercise  in  which  it  can  take  an 
interest  than  from  one  in  which  it  does  not 
—while  pruning  away  the  absurdities  that 
have  been  allowed  to  graft  themselves 
thereon.  The  logical  system  is  the  group 
qntem,  in  which  the  student  is  free  to 
choose  his  group,  but  having  once  chosen  it, 
finds  his  studies  arranged  on  a  plan  ap- 
proved as  wise  by  educational  experience. 
We  must  not  expect  a  majority  ever  to 
choose  the  science  groups,  but  those  who  do 
shonld  receive  a  training  qualitatively 
equal  to  that  in  any  subjects  whatever,  and. 


above  all,  thoroughly  but  humanistically 
scientific. 

4.  A  critical  review  and  retesting  of  our 
present  educational  methods  and  material, 
with  a  view  to  the  elimination  of  the  im- 
practicable, the  replacement  of  the  medi- 
ocre, and  the  introduction  of  better,  to  be 
sought  through  critical  educational  re- 
search. 

5.  A  system  of  training  of  teachers  which 
shall  recognize  that  college  teachers  and 
university  investigators  are  not  one  and 
the  same,  but  fellow  craftsmen,  entitled  to 
equal  honor  for  equal  achievement.  The 
training  of  the  university  investigator  be- 
longs to  the  university,  but  of  the  college 
teacher  to  the  college,  which  should  estab- 
lish the  suitable  instruction  in  the  practical 
and  humanistic  phases  of  the  subject.  And 
since  the  college  teacher  is  from  his  pro- 
fession primarily  an  interpreter  of  knowl- 
edge, he  should  make  that  his  particular 
field;  and  the  colleges  should  cherish  and 
develop,  as  their  particular  function,  all 
activities  connected  therewith. 

These  things,  I  believe,  will  make  the 
sciences  free  from  their  present  educational 
disabilities.  It  is  true  they  will  not  give 
us  perfection.  But  what  is  perfection,  and 
who  wants  it?  Perfection,  so  I  fancy,  for 
I  never  have  seen  it,  is  in  this  like  truth, 
that  there  is  more  pleasure  in  seeking  than 
in  finding  it.  Besides,  man,  for  whom  we 
are  doing  it  all,  is  imperfect,  though  the 
extent  thereof  depends  upon  the  point  from 
which  we  view  him.  If  one  were  to  look 
down  upon  him  from  the  place  of  the 
angels  towards  which  he  likes  to  believe  he 
is  ascending,  he  must  seem  a  very  poor 
creature,  deserving  only  of  pity.  But  if 
one  looks  up  after  him  from  the  place  of 
the  beasts  from  which  we  know  he  has  risen, 
then  he  looms  as  a  very  grand  figure, 
worthy  of  credit  and  honor.  After  all, 
perfect  or  imperfect,  good,  bad  or  indif- 
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ferent,  he  is  the  very  best  thing  of  which 

we  are  sure.    It  behooves  us,  therefore,  to 

make  the  most  of  him. 

W.  F.  Ganong 
Smith  College 


PRESENTATION  OF  THE  LANGLEY  MEDAL 
TO    THE   WRIGHT  BROTHERS  "^ 

Mr.  Chartcellor:  The  award  of  the  Lang- 
ley  medal  to  the  Brothers  Wilbur  and 
OrviUe  Wright  emphasizes  the  fact  that  we 
are  living  in  an  age  of  great  achievements. 

The  twentieth  century  had  hardly 
dawned  when  the  world  was  startled  by 
the  discovery  of  radium,  which  has  opened 
up  an  entirely  new  field  to  science,  and 
which  has  led  us  to  modify  profoundly  our 
conceptions  regarding  the  constitution  of 
matter. 

Another  new  field  has  been  revealed  to 
us  through  the  development  of  wireless 
telegraphy  and  telephony;  and  we  now 
utilize  the  vibrations  of  the  ethereal  me- 
dium of  space  for  the  transmission  of 
thought 

Then  again,  we  may  note  the  most  revo- 
lutionary changes  going  on  before  our  eyes 
relating  to  methods  of  transportation. 

The  appearance  of  the  hydroplane-boat 
probably  foreshadows  a  revolution  in 
marine  architecture  and  propulsion.  On 
land  we  see  motor-cycles,  automobiles  and 
electric  cars  displacing  the  horse.  Petro- 
leum and  electricily  have  become  powerful 
rivals  of  steam ;  and  we  seem  to  be  on  the 
eve  of  a  revolution  in  our  methods  of  rail- 
road transportation,  through  the  applica- 
tion of  the  gyroscope  to  a  monorail  system. 
And  now  aerial  transport  has  come,  dis- 
pensing with  rails  and  roads  altogether. 
The  air  itself  has  become  a  highway;  and 
dirigible  balloons  and  fiying  machines  are 
now  realities. 

^Historical  address  by  Dr.  Alexander  Graham 
Bell  at  the  Smithsonian  Institution,  February  10, 
1910. 


How  well  the  predictions  of  Langley 
have  been  fulfilled.  We  now  recognize 
that  he  was  right,  when  he  said  a  few 
years  ago  (1897)  that: 

The  world,  indeed,  will  be  supine  if  it  do  not 
realize  that  a  new  possibility  has  come  to  it,  and 
that  the  great  uniyersal  highway  overhead  is  now 
soon  to  be  opened. 

It  has  been  opened ;  and  who  can  foretell 
the  consequences  to  manf 

One  thing  is  certain:  that  the  physical 
obstacles  to  travel  have  been  overcome; 
and  that  there  is  no  place  on  the  surface 
of  the  globe  that  is  inaccessible  to  civilized 
man,  through  the  air. 

Does,  this  not  point  to  the  spread  of 
civilization  all  over  the  world;  and  the 
bringing  of  light  to  the  dark  continents  of 
the  earth  t 

THE  PIONEERS   OF  AKRTATi  FLIGHT 

Who  are  responsible  for  the  great  devel- 
opments in  aerodromics  of  the  last  few 
years  f  Not  simply  the  men  of  the  pres^it^ 
but  also  the  men  of  the  past 

To  one  man  esx)ecially  is  honor  due— 
our  own  Dr.  S.  P.  Langley,  late  secretary 
of  the  Smithsonian  Institution.  When  we 
trace  backwards  the  course  of  history  we 
come  unfailingly  to  him  as  the  great 
pioneer  of  aerial  flight. 

We  have  honored  his  name  by  the  estab- 
lishment of  the  Langley  medal ;  and  it  may 
not  be  out  of  place  on  this,  the  first  occasion 
for  the  presentation  of  the  medal,  to  say  a 
few  words  concerning  Langley 's  work. 

liAKOLET'S  WQBK 

Langley  devoted  his  attention  to  aero- 
dromics at  a  time  when  the  idea  of  a  flying 
machine  was  a  subject  for  ridicule  and 
scorn.  It  was  as  much  as  a  man 's  reputa- 
tion was  worth  to  be  known  to  be  at  work 
upon  the  subject.  He  bravely  faced  the 
issue,  and  gave  to  the  world  his  celebrated 
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memoir  entitled,  **  Experiments  in  Aero- 
dynamics." 

In  this  work  he  laid  the  foundations  for 
a  science  and  art  of  aerodromics;  and 
raised  the  whole  subject  of  aerial  flight  to 
a  scientific  plane. 

The  knowledge  that  this  eminent  man  of 
science  believed  in  the  practicability  of 
human  flight  gave  a  great  stimulus  to  the 
activities  of  others,  and  started  the  modem 
movement  in  favor  of  aviation  that  is  such 
a  marked  feature  of  to-day. 

Every  one  now  recognizes  the  influence 
exerted  by  Langley  on  the  development  of 
this  art.  The  Wright  Brothers  too  have 
laid  their  tribute  at  his  feet.     They  say: 

The  knowledge  that  the  head  of  the  most  promi- 
nent scientific  institution  of  America  believed  in 
the  possibilty  of  hmnan  flight  was  one  of  the 
influences  that  led  us  to  undertake  the  prelim- 
inary investigations  that  preceded  our  active 
work.  He  recommended  to  us  the  books  which 
enabled  us  to  form  sane  ideas  at  the  outset.  It 
uraa  a  helping  hand  at  a  critical  time,  and  we 
shall  always  be  grateful. 

CONTBIBUnONS  TO  THE  SCIENCE  OF 
AERODBOMICS 

Langley 's  experiments  in  aerodynamics 
gave  to  physicists,  perhaps  for  the  first 
time,  firm  ground  on  which  to  stand  as  to 
the  long-disputed  questions  of  air  resist- 
ances and  reactions.     Chanute  says: 

(a)  They  established  a  more  reliable  coefficient 
for  rectangular  pressures  than  that  of  Smeaton. 

(6)  They  proved  that  upon  inclined  planes  the 
air  pressures  were  really  normal  to  the  surface. 

(c)  They  disproved  the  "  Newtonian  Law,"  that 
the  normal  pressure  varied  as  the  square  of  the 
angle  of  incidence  on  inclined  planes. 

(d)  They  showed  that  the  empirical  formula  of 
Dnchemin,  proposed  in  1836  and  ignored  for  flfty 
years,  was  approximately  correct. 

(e)  That  the  position  of  the  center  of  pressure 
varied  with  the  angle  of  inclination,  and  that  on 
planes  its  movements  approximately  followed  the 
law  formulated  by  Joessel. 

if)  That  oblong  planes,  presented  with  their 
longest   dimension  to  the   line  of  motion,  were 


more  effective  for  support  than  when  presented 
with  their  narrower  side. 

ig)  That  planes  might  be  superposed  without 
loss  of  supporting  power  if  spaced  apart  certain 
distances  which  varied  with  the  speed. 

{h)  That  thin  planes  consumed  less  power  for 
support  at  high  speeds  than  at  low  speeds. 

The  paradoxical  result  obtained  by 
Langley  that  it  takes  less  power  to  support 
a  plane  at  high  speed  than  at  low,  opens 
up  enormous  possibilities  for  the  aerodrome 
of  the  future.  It  results,  as  Chanute  has 
pointed  out,  from  the  fact  that  the  higher 
the  speed,  the  less  need  be  the  angle  of 
inclination  to  sustain  a  given  weight,  and 
the  less  therefore  the  horizontal  component 
of  the  air  pressure. 

It  is  true  only,  however,  of  the  plane 
itself;  and  not  of  the  struts  and  frame- 
work that  go  to  make  up  the  rest  of  a  flying 
machine.  In  order  therefore  to  take  full 
advantage  of  Langley 's  law,  those  portions 
of  the  machine  that  offer  head  resistance 
alone,  without  contributing  anything  to  the 
support  of  the  machine  in  the  air,  should 
be  reduced  to  a  minimum. 

CONTRIBUTIONS  TO  THE  ART  OP  AERODROMICS 

After  laying  the  foundations  of  a  science 
of  aerodromics,  Langley  proceeded  to  re- 
duce his  theories  to  practise. 

Between  1891  and  1895  he  built  four 
aerodrome  models;  one  driven  by  carbonic 
acid  gas,  and  three  by  steam  engines. 

On  May  6,  1896,  his  ''Aerodrome  No.  5" 
was  tried  upon  the  Potomac  River  near 
Quantico.  I  was  myself  a  witness  of  this 
celebrated  experiment;  and  secured  photo- 
graphs of  the  machine  in  the  air,  which 
have  been  widely  published.* 

This  aerodrome  carried  a  steam  engine, 
and  had  a  spread  of  wing  of  from  twelve 
to  fourteen  feet.  It  was  shot  into  the  air 
from  the  top  of  a  house-boat  anchored  in  a 
quiet  bay  near  Quantico. 

'A  photograph  of  this  flight  was  here  shown. 
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It  made  a  beautiful  flight  of  about  3,000 
feet,  considerably  over  half  a  mile.  It  was 
indeed  a  most  inspiring  spectacle  to  see  a 
steam  engine  in  the  air  flying  with  wings 
like  a  bird.  The  equilibrium  seemed  to  be 
perfect,  although  no  man  was  on  board  to 
control  and  guide  the  machine. 

I  witnessed  two  flights  of  this  aerodrome 
on  the  same  day;  and  came  to  the  conclu- 
sion that  the  possibility  of  aerial  flight  by 
heavier-than-air  machines  had  been  fully 
demonstrated.  The  world  took  the  same 
view;  and  the  progress  of  practical  aero- 
dromics  was  immensely  stimulated  by  the 
experiments. 

Langley  afterwards  constructed  a  num- 
ber of  other  aerodrome  models  which  were 
flown  with  equal  success,  and  he  then  felt 
that  he  had  brought  his  researches  to  a 
conclusion,  and  desired  to  leave  to  others 
the  task  of  bringing  the  experiments  to  the 
man-carrying  stage. 

Later,  however,  encouraged  by  the  ap- 
preciation of  the  War  Department,  which 
recognized  in  the  Langley  aerodrome  a 
possible  new  engine  of  war,  and  stimulated 
by  an  appropriation  of  $50,000,  he  con- 
structed a  full-sized  aerodrome  to  carry  a 
man. 

Two  attempts  were  made,  with  Mr. 
Charles  Manley  on  board  as  aviator,  to 
shoot  the  machine  into  the  air  from  the 
top  of  a  house-boat;  but  on  each  occasion 
the  machine  caught  on  the  launching  ways, 
and  was  precipitated  into  the  water.  The 
public,  not  knowing  the  nature  of  the 
defect  which  prevented  the  aerodrome  from 
taking  the  air,  received  the  impression  that 
the  machine  itself  was  a  failure  and  could 
not  fly. 

This  conclusion  was  not  warranted  by 
the  facts;  and  to  me,  and  to  others  who 
have  examined  the  apparatus,  it  seems  to 
be  a  perfectly  good  flying  machine— excel- 
lently constructed,  and  the  fruit  of  years 


of  labor.  It  was  simply  never  launched 
into  the  air,  and  so  has  never  had  the  op- 
portunity of  showing  what  it  could  do. 
Who  can  say  what  a  third  trial  might  have 
demonstrated.  The  general  ridicule,  how- 
ever, with  which  the  flrst  two  failures  were 
received  prevented  any  further  appropria- 
tion of  money  to  give  it  another  trial. 

CONCLUSION 

Langley  never  recovered  from  his  disap- 
pointment. He  was  humiliated  by  the 
ridicule  with  which  his  efforts  had  been 
received;  and  had,  shortly  afterwards,  a 
stroke  of  paralysis.  Within  a  few  months 
a  second  stroke  came,  and  deprived  him  of 
life. 

He  had  some  consolation,  however,  at  the 
end.  Upon  his  death-bed  he  received  the 
resolution  of  the  newly  formed  "Aero  Club 
of  America,"  conveying  the  sympathy  of 
the  members,  and  their  high  appreciation 
of  his  work. 

Langley 's  faith  never  wavered,  but  he 
never  saw  a  man-carrying  aerodrome  in 
the  air. 

His  greatest  achievements  in  practical 
aerodromics  consisted  in  the  successful  con- 
struction of  power-driven  models  which 
actually  flew.  With  their  construction  he 
thought  that  he  had  flnished  his  work ;  and, 
in  1901,  in  announcing  the  supposed  con- 
clusion of  his  labors  he  said: 

I  have  brought  to  a  close  the  portion  of  the 
work  which  seemed  to  be  specially  mine — ^the 
demonstration  of  the  practicability  of  mechanical 
flight — and  for  the  next  stage,  which  is  the  com- 
mercial and  practical  development  of  the  idea,  it 
is  probable  that  the  world  may  look  to  others. 

He  was  right,  and  the  others  have  ap- 
peared. The  aerodrome  has  reached  the 
commercial  and  practical  stage;  and  chief 
among  those  who  are  developing  this  field 
are  the  brothers  Wilbur  and  Orville 
Wright.     They  are  eminently  deserving  of 
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the  highest  honor  from  ns  for  their  great 
achieTements. 

I  wish  to  express  my  admiration  for  their 
work;  and  believe  that  they  have  justly 
merited  the  award  of  the  Langley  medal 
by  their  magnificent  demonstrations  of 
mechanical  flight. 

MEMORIAL   TO   THE  LATE   MORRIS 
KETCHUM   JESUP^ 

Members  of  the  American  Museum  of 
Natural  History:  We  commemorate  this 
afternoon  the  founding  of  the  museum  in 
1869.  For  their  services  to  our  city  and 
country  we  pay  our  tribute  to  the  first 
presidents,  John  David  Wolfe  and  Robert 
L.  Stuart,  and  especially  to  the  third  presi- 
dent, Morris  Ketchum  Jesup,  distinguished 
by  his  long  and  eventful  administration. 

Ab  the  oldest  institution  of  the  kind  in 
the  city  of  New  York  we  welcome  represen- 
tatives of  our  twin  sister,  the  Metropolitan 
Museum  of  Art,  of  our  younger  com- 
panions the  Public  Library,  the  Brooklyn 
Museum,  the  Zoological  Park,  the  Aqua- 
rium and  the  Botanical  Qarden— all  ani- 
mated by  the  same  purpose,  all  under  a 
similar  government,  and  together  forming 
a  chain  of  free  educational  institutions  of 
which  the  city  may  well  be  proud. 

We  are  honored  by  the  presence  of  dele- 
gates from  the  president  of  the  United 
States,  from  the  governor  of  this  state, 
from  several  of  the  great  American  uni- 
versities and  national  institutions  of  scien- 
tific research. 

The  leading  officers  of  the  city  govern- 
ment and  of  the  board  of  education  are 
present.  His  honor,  the  mayor,  the  presi- 
dent of  the  park  department  and  the  comp- 
troller are  members  of  our  board.  It  is 
significant  that  these  heads  of  the  second 
great  municipality  of  the  world  are  uniting 

^Address  of  Henry  Fairfield  Osbom  at  the  cele- 
bration of  the  forty-first  anniversary  of  the  Amer- 
ican Museum  of  Natural  History. 


with  US  to  play  the  part  of  hosts  in  this 
celebration,  because  the  city  and  trustees 
have  enjoyed  from  the  first  a  free  and  cor- 
dial union.  From  their  entire  community 
of  purpose  there  is  no  reason  why  they 
should  ever  disagree.  Through  the  orig- 
inal application  of  the  museum  for  land, 
this  institution  is  legally  under  the  depart- 
ment of  parks,  but  although  the  relation  is 
amicable  and  effective,  the  museums  are 
less  a  part  of  public  recreation  than  of  the 
great  civic  system  of  education. 

A  few  words  may  be  said  as  to  the  kind 
of  educational  spirit  which  has  been  devel- 
oped under  past  administrations  and  will 
be  increasingly  developed  in  the  coming 
years  in  other  branches  of  science.  They 
are  words  as  to  our  future.  We  believe  that 
we  are  only  on  the  threshold  of  the  appli- 
cations of  science,  or  knowledge  of  the  laws 
of  nature  as  they  bear  on  human  morals, 
welfare  and  happiness.  If  there  is  one  new 
direction  which  this  museum  shall  take  it 
is  in  the  applications  of  science  to  human 
life.  Here  people  shall  have  a  vision  not 
only  of  the  beauty,  the  romance,  the  wonder 
of  nature,  but  of  man's  place  in  nature,  of 
laws  as  inexorable  as  the  moral  commands 
of  God  handed  down  by  great  religious 
teachers.  Over  the  portals  of  our  new  hall 
of  public  health  we  may  well  place  the 
inscription,  *' Learn  the  Natural  Command- 
ments of  God  and  Obey  Them."  If  nature 
is  stem  and  holds  in  one  hand  the  penalty 
for  violation  of  her  laws,  she  is  also  gentle 
and  beneficent  and  holds  in  the  other  hand 
the  remedy,  which  it  is  the  duty  of  science 
to  discover  and  make  known. 

What  is  the  part  the  museum  exhibition 
halls  should  play  in  this  teaching?  An 
ideal  museum  is  a  mute  school,  a  speechless 
university,  a  voiceless  pulpit;  its  sermons 
are  written  in  stones,  its  books  in  the  life 
of  the  running  brooks;  every  specimen, 
every  exhibition,  every  well-arranged  hall 
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speaks  for  itself.  In  this  sense,  in  its  ap- 
peal to  the  eye,  in  its  journeys  for  those 
who  can  not  travel,  the  museum  is  not  the 
rival,  but  the  helpful  ally  of  all  the  spoken 
methods  of  instruction  within  its  own  walls 
and  throughout  the  great  city. 

Now  a  few  words  as  to  our  past.  We 
owe  the  rise  of  public  spirit  in  this  city 
and  country  to  the  war  for  the  union ;  that 
terrible  experience  brought  men  and 
women  of  all  classes  together  in  a  closer 
sympathy,  into  a  new  and  great  union. 
Thus  Lincoln  was  our  prophet  at  Gettys- 
burg when  he  said,  **This  nation  under 
God  shall  have  a  new  birth  of  freedom.*' 
As  will  be  fully  told  by  the  historian  of 
the  day,  the  inspiration  to  build  a  free 
museum  for  the  people  of  this  city  came 
to  us  through  Albert  S.  Bickmore.  Under 
his  scientific  guidance  and  that  of  Daniel 
Giraud  Elliot  the  right  direction  was  taken. 
Both  of  these  men  are  happily  with  us  in 
this  hall  to-day. 

The  founders  of  1869,  whose  names  have 
recently  been  inscribed  on  yonder  wall, 
voiced  the  public  spirit  of  their  day.  New 
York  was  a  relatively  small  and  relatively 
poor  city.  It  was  before  the  era  of  the 
great  captains  of  industry,  of  the  single- 
handed  patrons  of  art,  science  and  educa- 
tion; nor  were  there  any  models  on  which 
to  draw  the  lines  or  to  take  the  scale,  there 
was  no  British  Museum  of  Natural  History, 
there  was  no  National  Museum  of  the 
United  States.  We  marvel  the  more  at  the 
audacity  of  the  trustees  who  conceived  a 
museimi  so  great  and  who  in  1874  approved 
a  general  plan  larger  than  that  of  any 
building  in  the  world  even  to  the  present 
day,  larger  than  the  Escorial  of  Spain  or 
the  National  Capitol  of  Washington.  It 
crowns  this  occasion  that  four  of  the  orig- 
inators of  the  museimi  are  with  us,  two  of 
its  scientific  advisers,  two  of  its  founders. 

If  I  were  asked  which  of  the  founders 


contributed  most  to  administration  and 
development  I  w^ould  say  unquestionably 
Mr.  Jesup,  Mr.  Morgan  and  Mr.  Choate. 
Of  the  splendid  services  of  our  late  presi- 
dent is  it  not  delightful  that  Mr.  Choate 
himself  is  here  to  speak? 

Our  two  founders  are  here,  mirahUe 
dictu,  as  young  or  younger  than  they  were 
forty  years  ago.  If  youth  is  measured  by 
energy,  by  productiveness,  by  patriotism, 
these  founders  are  two  of  the  very  youngest 
men  in  the  city  of  New  York,  as  each  day 
brings  forth  fresh  surprising  and  ever- 
welcome  proofs.  Who  among  the  so-called 
younger  generation  can  equal  Mr.  Morgan, 
who  has  quietly,  and  almost  unknown  to 
the  public,  sustained  the  successive  admin- 
istrations of  Wolfe,  Stuart  and  Jesup  with 
his  loyalty,  his  time,  his  advice,  his  noble 
gifts,  and  who  stands  behind  the  present 

administration  with  undiminished  force 
and  generosity. 

Are  not  our  very  bones  founded  in  the 
law?  In  the  early  years  Mr.  Choate  ren- 
dered incomparable  and  lasting  service  not 
only  to  the  two  museums,  but  to  the  city,  in 
laying  down  our  charter  relative  to  that 
union  of  public  and  private  responsibility 
and  beneficence  which  has  been  the  model 
on  which  all  the  other  institutions  of  the 
kind  in  this  city  have  been  founded,  which 
has  proved  by  experience  to  be  a  perfect 
union,  for  it  has  given  the  city  of  New  York 
something  far  superior  either  to  the  pub- 
licly administered  institutions  of  foreign 
cities  or  the  privately  owned  and  privately 
administered  institutions  of  other  great 
American  cities.  The  essence  of  this  char- 
ter and  constitution  is  that  from  the  begin- 
ning the  city  officials  as  the  elective  repre- 
sentatives of  the  people  undertake  to  give 
the  land,  the  building,  the  maintenance; 
the  trustees  volunteer  to  give  their  best 
ability  and  their  valuable  time  to  adminis- 
tration, their  means  and  that  of  others  to 
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filling  the  building  with  collections.  The 
agreement  has  been  kept  on  both  sides  in 
the  best  spirit.  To  the  honor  of  the  city 
of  New  York  be  it  said  that  her  rulers  have 
never  withheld  funds  from  education^ 
neither  have  her  citizens  been  lacking  in 
generosity.  Owing  to  this  peculiarly 
American  and  altogether  ideal  union  of 
public  and  private  endeavor  we  discover 
that  at  the  end  of  forty-one  years  the 
amount  which  the  people  of  the  city  of 
New  York  have  contributed  to  this  museum 
is  balanced  by  an  equal  amount  given  by 
officers,  trustees  and  other  friends. 

I  have  therefore  great  pleasure  in  intro- 
ducing as  the  orator  of  the  day  the  Hon- 
orable Joseph  H.  Choate,  founder,  and 
author  of  the  laws  of  our  being. 


THE    FOURTH    ANNUAL    REPORT    OF    THE 
CARNEGIE   FOUNDATION"^ 

The  Fourth  Annual  Report  of  the  President 
of  the  Carnegie  Foundation,  like  the  three  pre- 
ceding reports,  deals  not  only  with  the  current 
business  incident  to  the  conduct  of  the  retir- 
ing allowance  system,  but  takes  up  also  the 
discussion  of  questions  dealing  with  educa- 
tional history  and  educational  policy.  Some 
of  these  subjects  are  of  immediate  interest, 
such  as  politics  in  state  institutions,  agricul- 
tural education,  college  advertising,  the  func- 
tion of  the  collie  trustee,  the  articulation  of 
high  school  and  college,  and  the  like. 

During  the  year  the  foundation  granted  115 
pensions  amounting  to  $177,000.  It  is  now 
paying  318  pensions,  the  cost  being  $466,000. 
The  professors  receiving  these  x>ensions  come 
from  139  colleges,  distributed  over  43  states  of 
the  Union  and  provinces  of  Canada.  To  the 
accepted  list  of  colleges,  that  is,  to  the  list 
whose  professors  may  regularly  receive  pen- 
sions under  fixed  rules  as  a  right  and  not  as  a 
favor,  seven  colleges  were  admitted  during  the 
year.  These  were  Coe  College  in  Iowa, 
Swarthmore  College  in  Pennsylvania,  the  state 
universities  of  Wisconsin,  Michigan,  Minne- 

^  Statement  Bupplied  by  the  foundation. 


sota  and  Missouri  and  the  University  of 
Toronto.  The  governors  and  legislatures  of 
these  states  asked  for  this  privilege  for  their 
universities. 

The  governors  and  legislatures  of  26  other 
states  asked  that  their  universities  should  also 
be  admitted  to  the  foundation.  The  fact  that 
only  five  state  institutions,  one  of  these  in 
Canada,  have  been  admitted  to  the  Carnegie 
Foundation,  after  a  year  of  administration  of 
the  rules  under  which  tax-supported  colleges 
and  universities  become  eligible,  testifies  to  the 
scrutiny  exercised  in  the  admission  of  institu- 
tions. As  the  president  explains  in  his  report, 
the  names  of  certain  well  known  institutions  do 
not  appear.  This  means  that  some  question  has 
arisen  in  the  examination  of  these  institutions 
which  made  the  trustees  feel  that  it  is  neces- 
sary to  wait — such,  for  example,  as  the  artic- 
ulation of  the  institution  with  three-year  high 
schools,  or  its  failure  to  maintain  entrance 
requirements,  or  the  maintenance  of  a  weak 
school  of  law  or  medicine  below  the  standards 
of  law  and  medical  departments  of  stronger 
institutions. 

The  report  shows,  also,  that  two  institutions 
retired  from  the  accepted  list:  Randolph- 
Macon  Woman's  College,  which  withdrew  after 
deciding  that  the  election  of  trustees  must  be 
approved  by  a  Methodist  Conference,  and  the 
George  Washington  University  whose  connec- 
tion with  the  foundation  was  ended  by  the  ac- 
tion of  the  foundation.  The  reasons  stated 
are  that  the  university  had  impaired  its  en- 
dowment and  that  two  professors  had  been 
arbitrarily  dismissed.  There  are  now  67  insti- 
tutions on  the  accepted  list. 

The  second  section  of  the  report  is  devoted 
to  an  examination  of  the  working  of  the  rules 
for  retirement  as  shown  in  the  experience  of 
the  past  four  years.  The  president  gives  in 
this  connection  a  summary  of  a  statement 
from  each  teacher  now  upon  the  retired  list  as 
to  the  reasons  for  his  retirement.  As  a  result 
of  the  experience,  two  changes  were  made  in 
the  rules  by  the  trustees :  one  extends  the  bene- 
fits of  the  retiring  allowance  system  so  that 
service  as  an  instructor  shall  count  toward  the 
earning  of  a  retiring  allowance.    Heretofore 
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only  service  in  the  rank  of  professor  was 
counted  toward  an  allowance.  The  other 
change  makes  retirement  after  twenty-five 
years  of  service  possible  only  in  the  case  of 
disability  unfitting  the  teacher  for  active  ser- 
vice. Except  in  the  case  of  such  disability,  the 
teacher  can,  under  the  rules  as  now  framed, 
claim  a  retiring  allowance  only  upon  attain- 
ing the  age  of  sixty-five.  Formerly  a  professor 
might  retire  after  twenty-five  years  of  service. 
This  change  in  the  rules,  does  not,  however, 
deprive  the  widow  of  a  teacher  who  has  had 
twenty-five  years  of  service  of  her  pension. 
The  action  was  taken  in  view  of  the  fact  that 
many  men  were  willing  to  retire  from  the  po- 
sition of  teachers  and  go  into  business,  or  be- 
cause they  were  tired  of  teaching,  or  for  other 
reasons  entirely  foreign  to  those  for  which  the 
rule  was  intended  to  provide.  Only  a  small 
minority  of  those  retiring  under  65  years  of 
age  did  so  because  of  ill  health. 

The  third  section  of  the  report  is  devoted  to 
tax-supported  institutions.  It  states  in  detail 
the  reasons  which  have  governed  the  trustees 
of  the  foundation  in  dealing  with  state  insti- 
tutions. Agricultural  education  and  the  agri- 
cultural college  are  also  treated  at  length. 
The  trustees  make  clear  their  intention  to  ask 
of  the  institutions  of  every  state  whether  the 
university  and  the  college  of  agriculture  are 
competing  or  cooperating  parts  of  a  state 
system  of  education.  The  low  standards  and 
general  demoralization  resulting  from  the 
competition  of  these  two  types  of  tax-sup- 
ported institutions  in  the  various  states  are 
definitely  pointed  out. 

The  fourth  section  of  the  report  is  devoted 
to  educational  administration,  and  deals  with 
such  subjects  as  financial  reports,  college  ad- 
vertising, which  has  in  many  institutions  de- 
veloped to  formidable  proportions,  the  func- 
tion of  the  college  trustee  and  other  adminis- 
trative topics.  The  problems  here  taken  up 
are  those  of  immediate  practical  significance 
in  the  oi)eration  of  colleges  and  universities. 
The  foundation  announces  that  it  will  distrib- 
ute within  a  short  time  a  bulletin  suggesting 
a  simple  form  of  treasurer's  report  which  it 
hopes  may  obtain  general  use.     It  is  note- 


worthy that  only  a  small  proportion  of  the 
colleges  and  universities  calling  on  the  public 
for  support  print  a  straightforward  financial 
statement  showing  what  they  do  with  the 
money  collected  from  the  public.  An  analysis 
is  here  given  of  the  duties  of  the  college  trua- 
tee  and  the  importance  of  choosing  men  who 
will  perform  these  duties. 

The  fifth  section  of  the  report  is  occupied 
with  more  distinctly  educational  problems, 
such  as  the  articulation  of  high  school  and  col- 
lege, the  weighting  of  college  entrance  require- 
ments in  favor  of  the  classics,  the  relative 
value  of  educational  criticism  and  educational 
construction.  The  whole  effort  in  this  part  of 
the  report,  as  in  former  reports,  is  to  urge 
upon  all  the  colleges  in  the  country,  whether 
state  controlled  or  privately  endowed*  the  ne- 
cessity of  articulation  with  the  state  system 
of  education.  In  this  section,  also,  the  presi- 
dent takes  up  the  statement  which  has  been 
made  in  several  quarters  that  the  foundation 
might  become  an  arbitrary  force  in  education^ 
and  shows  that  the  real  power  of  the  founda- 
tion is  dependent  upon  its  fair  discussion  of 
educational  issues.  The  amount  of  money  in 
the  hands  of  the  foundation  is  insignificant 
compared  with  the  college  endowments  them- 
selves, and  the  president  insists  that  its  most 
substantial  asset  comes  from  a  fair,  impartial 
and  public  handling  of  educational  questions. 

Following  the  report  of  the  president  is  the 
report  of  the  treasurer.  In  this  matter  the 
foundation  has  followed  the  advice  which  it 
gives  to  other  institutions  and  prints  a  de- 
tailed statement,  showing  not  only  the  larger 
items  of  expense,  but  even  the  individual  sal- 
aries which  are  paid. 

The  report  may  be  obtained  by  writing  to 
The  Carnegie  Foundation,  676  Fifth  Avenue, 
New  York  City. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  J.  D.  Van  deb  Waals,  professor  of  ex- 
perimental physics  in  the  University  of  Am- 
sterdam, has  been  elected  a  foreign  associate 
of  the  Paris  Academy  of  Sciences. 
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Dr.  S.  Weir  Mitchell  celebrated  his 
eiglitietli  birthday  on  February  15.  On  the 
following  day  he  gave  a  lecture  before  the 
College  of  Physicians  of  Philadelphia  on 
"  William  Harvey,  the  Discoverer  of  the  Cir- 
culation of  the  Blood." 

A  TESTDiONiAL  banquet  will  be  tendered  Dr. 
William  H.  Welch,  of  Johns  Hopkins  Uni- 
▼ersity,  on  April  2.  Gold  portrait  medallions 
of  Professor  Welch  will  be  presented  to  him, 
and  to  the  Johns  Hopkins  University  and  the 
Medical  and  Chirurgical  Faculty  of  Maryland. 

The  Italian  Boyal  Qeographical  Society  has 
.   conferred  a  gold  medal  on  Commander  Robert 
£.  Peary,  a  silver  medal  on  Captain  Kobert  A. 
Bartlett,  a  gold  medal  on  Lieutenant  Ernest 
H.  Shackleton  and  a  silver  tablet  on  the  Duke 
of  the  Abruzzi  for  his  expedition  to  the  Hima- 
layas.   Professor  W.  M.  Davis,  of  Harvard 
University^  was  made  a  correspondent  of  the 
society. 

PRorESSOB  O.  H.  F.  Nuttall,  F.RS.,  Quick 
professor  of  biology  in  the  University  of  Cam- 
bridge, has  been  awarded  the  Mary  Kingsley 

medal  by  the  Liverpool  School  of  Tropical 

Jbfedicine. 

X>R.  John  M.  Coulter,  professor  of  botany 
in  tie  University  of  Chicago,  has  been  elected 
president  of  the  Illinois  Academy  of  Science. 

JC  OuRBAiN,  of  the  University  of  Paris,  has 
beax  elected  president  of  the  French  Society 
^  JPli^sical  Chemistry. 

^3Vf"n>,  James  E.  Howard  has  been  appointed 
etnfc-^neer  physicist  in  the  U.  S.  Bureau  of 
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University  of  Pennsylvania  has  con- 
its  doctorate  of  science  on  Mr.  Samuel 
"third  vice-president  of  the  Pennsylvania 
ad  and  Mr.  George  S.  Webster,  chief  of 
iureau  of  Surveys  of  the  City  of  Phila- 
a. 

:b  officers  of  the  Washington  Academy 
ciences  for  1910  are:  President,  C. 
alcott;  Vice-presidents — ^Anthropological 

ty,   Walter   Hough;    Archeological    So- 

,  Mitchell  Carroll;  Biological  Society,  T. 

aimer;  Botanical  Society,  David  White; 


Chemical  Society,  H.  W.  Wiley;  Engineers^ 
Society,  B.  B.  Green;  Entomological  Society, 
A.  D.  Hopkins;  Foresters'  Society,  Gifford 
Pinchot;  Geographic  Society,  Henry  Gannett; 
Geological  Society,  F.  L.  Bansome;  Historical 
Society,  J.  D.  Morgan;  Medical  Society,  Louis 
Mackall;  Philosophical  Society,  R  S.  Wood- 
ward; Corresponding  Secretary,  Frank  Baker; 
Recording  Secretary,  Bailey  Willis;  Treas- 
urer, Arthur  L.  Day;  Additional  Managers, 
L.  O.  Howard,  O.  H.  Tittmann,  B.  W.  Ever- 
mann,  L.  A.  Bauer,  C.  H.  Merriam,  C.  F. 
Marvin,  Geo.  M.  Kober,  F.  V.  Coville,  E.  W. 
Parker. 

A  course  of  three  lectures  on  '^  Amphiozus '' 
was  given  at  the  Imperial  College  of  Sci- 
ence and  Technology,  Boyal  College  of  Sci- 
ence, South  Kensington,  by  Professor  E.  W. 
Macbride,  D.Sc,  LL.D.,  F.B.S.,  February  14, 
21  and  28. 

Four  lectures  on  ''  The  Anatomy  and  Bela- 
tionships  of  the  Negro  and  Negroid  Baces'' 
were  delivered  at  the  Boyal  College  of  Sur- 
geons by  Professor  Arthur  Keith,  conservator 
of  the  museum,  on  February  14, 16, 18  and  21. 

The  Julius  Thomsen  memorial  lecture  of 
the  Chemical  Society,  London,  was  delivered 
on  February  17  by  Sir  Edward  Thorpe. 

In  memory  of  the  late  Dr.  Ludwig  Mond's 
scientific  eminence  and  his  generous  benefac- 
tion of  £3,000  towards  the  building  of  the 
Listitute  of  Physiology  at  University  College, 
London,  the  college  committee  has  resolved  to 
name  the  biochemistry  research  department  of 
the  institute  "  The  Ludwig  Mond  Biochem- 
istry Besearch  Laboratory." 

Dr.  Charles  B.  Barnes,  professor  of  plant 
physiology  at  the  University  of  Chicago  and 
eminent  for  his  contributions  to  this  subject, 
one  of  the  editors  of  the  Botanical  Gazette, 
president  of  the  Botanical  Society  of  America 
in  1903  and  vice-president  of  the  American 
Association  for  the  Advancement  of  Science 
in  1899,  died  on  February  24,  at  the  age  of 
fifty-one  years. 

Dr.  Amos  Emerson  Dolbear,  for  thirty-two 
years  professor  of  physics  at  Tufts  CoUege, 
the  author  of  numerous  contributions  to  phys- 
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ics  and  an  inventor  of  distinction,  died  on 
February  23,  at  the  age  of  seventy-three  years. 

Pbopessob  J.  Edmund  Wright,  associate  pro- 
fessor of  mathematics  in  Bryn  Mawr  College, 
died  on  February  20  of  heart  disease.  He  was 
an  Englishman  and  won  distinguished  honors 
at  the  University  of  Cambridge,  being  senior 
wrangler  in  1900,  first  in  the  second  part  of  the 
mathematical  tripos  in  1901,  and  Smith's 
prizeman  in  1902,  and  has  been  for  the  past 
seven  years  a  fellow  of  Trinity  College,  Cam- 
bridge. He  was  called  to  Bryn  Mawr  College 
in  1903  to  succeed  Professor  Harkness,  now 
professor  of  mathematics  in  McGill  Univer- 
sity. He  was  the  author  of  numerous  papers 
dealing  with  a  wide  range  of  subjects  in  the 
field  of  higher  mathematics,  such  as  the  theory 
of  groups,  Abelian  theta  functions,  and  differ- 
ential geometry  of  space.  In  1908  his  treatise 
on  "Invariants  of  Quadratic  Differential 
Forms ''  was  published  by  the  Cambridge  Uni- 
versity Press. 

Mb.  Wilfred  Stalker,  member  of  the  Brit- 
ish Ornithologists'  Union  to  Dutch  New 
Guinea,  has  been  drowned.  Mr.  Stalker,  who 
was  only  thirty-one  years  of  age,  had  displayed 
much  ability  as  a  collecting  naturalist. 

The  death  is  announced  of  Dr.  W.  Krause, 
docent  in  anatomy  at  Berlin. 

The  French  Association  for  the  Advance- 
ment of  the  Sciences  will  hold  its  thirty-ninth 
annual  meeting  at  Toulouse  in  August  under 
the  presidency  of  M.  Gariel,  professor  of 
biological  physics  in  the  faculty  of  medicine 
of  the  University  of  Paris. 

The  Blue  Hill  Meteorological  Observatory, 
in  Milton,  Mass.,  founded  and  maintained  by 
Professor  A.  Lawrence  Kotch,  has  just  com- 
pleted twenty-five  years'  work.  The  initial 
investigations  of  the  upper  air,  undertaken 
there  in  the  interest  of  pure  science,  are  now 
of  practical  value  to  aeronauts  and  aviators. 

The  division  of  physical  sciences  of  the 
Royal  Academy  of  Bologna  calls  attention  to 
an  international  competition  for  a  biennial 
prize  of  three  thousand  lire  established  from 
the  income  of  a  donation  made  by  one  of  its 


corresponding  members.  Professor  Elia  De 
Cyon,  with  the  object  of  promoting  re- 
searches in  the  subjects  in  which  he  has 
worked.  This  award  will  be  conferred  on 
competitors  whose  works  treat :  (1)  The  func- 
tions of  the  heart,  and,  above  all,  of  the  car- 
diac and  vaso-motor  nervous  systems;  (2)  the 
functions  of  the  labyrinth  of  the  ear;  (3)  the 
functions  of  the  thyroid  glands  of  the  hypo- 
physes and  of  the  pineal  gland.  The  first 
prize  will  be  awarded  on  March  1,  1911. 

The  first  ordinary  meeting  of  the  society 
formed  by  the  amalgamation  of  the  Society  of 
Engineers  and  the  Civil  and  Mechanical 
Engineers'  Society,  was  held  in  London  on 
February  7,  when  Mr.  Diogo  A.  Symons,  the 
first  president  of  the  new  society  of  engineers, 
delivered  an  inaugural  address. 

The  Koyal  Meteorological  Society  held  a 
meeting  at  the  physical  laboratory,  Man- 
chester University,  on  February  23.  This 
meeting  was  the  first  the  society  has  held  out 
of  London.  Papers  were  read  describing  the 
investigations  made  at  the  Howard  Estate 
Observatory,  Olossop,  into  the  electrical  state 
of  the  upper  atmosphere,  and  also  on  the 
hourly  registering  balloon  ascents  which  were 
made  from  Manchester  on  June  2-3,  1909. 
Mr.  Lempfert  and  Mr.  Corless  wiU  also  con- 
tribute a  paper  on  '' Line-squalls  and  Asso- 
ciated Phenomena." 

According  to  a  communication  made  on 
February  14  to  the  Paris  Academy  of  Sciences 
by  M.  Lippmann  and  reported  in  the  London 
Times,  Mme.  Pierre  Curie,  the  widow  of  M. 
Pierre  Curie,  the  discover  of  polonium  and 
radium,  has  at  last  succeeded  in  isolating  one 
tenth  of  a  milligram  of  polonium.  In  order 
to  obtain  this  result  Mme.  Curie,  working 
in  cooperation  with  M.  Debieme,  has  had  to 
treat  several  tons  of  pitchblende  with  hot 
hydrochloric  acid.  The  radio-active  properties 
of  polonium  turn  out  to  be  far  greater  than 
those  of  radium.  It  decomposes  chemically 
organic  bodies  with  extraordinary  rapidity. 
When  it  is  placed  in  a  vase  made  of  quarts, 
which  is  one  of  the  most  refractory  of  sub- 
stances, it  cracks  the  vessel  in  a  very  short 
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time.  But  a  no  less  distinctive  quality  of 
polonium  is  the  comparatirely  rapid  rate  at 
which  it  disappears.  Whereas  it  takes  one 
thousand  years  for  radium  to  disappear  com- 
pletely a  particle  of  polonium  loses  50  per  cent, 
of  its  weight  in  140  days.  The  products  of  its 
disint^ration  are  helium  and  another  body, 
the  nature  of  which  has  not  yet  been  ascer- 
tained, but  Mme.  Curie  and  M.  Debieme  are 
inclined  to  believe  it  to  be  lead.  Its  identity, 
however,  will  shortly  be  established,  and  at  the 
same  time  science  will  have  had  the  experi- 
mental proof  of  the  transformation  of  a  body 
which  had  been  believed  to  be  elementary. 

A  couBSE  of  nine  illustrated  lectures  upon 
science  and  travel  has  been  arranged  by  the 
Field  Museum  of  Natural  History  at  the  Art 
Institute  for  Saturday  afternoons  in  March 
and  April,  at  three  o'clock,  as  follows: 

March  5 — **  Snapping  Live  Game  on  the  Roose- 
velt Hunting  Trail,"  Mr.  A.  Radclyffe  Dngmore, 
New  York  City. 

March  12—"  The  Call  of  the  Weat,"  Mr.  C.  J. 
Blanchard,  Statistician,  U.  S.  Reclamation  Service. 

March  19 — ^"Mongolia  and  Siberia,"  Professor 
Roland  B.  Dixon,  Harvard  University. 

March  26— "Our  Forests  and  What  They  Mean," 
Dr.  Charles  F.  Millspaugh,  curator.  Department 
of  Botany. 

April  2— "Cliflf  Dwellers  and  Pueblos,"  Mrs. 
Gilbert  McClurg,  regent  general,  The  Colorado 
Cliff  Dwellers  Association. 

April  9 — ^"Some  Alaskan  Glaciers,"  Professor 
U.  S.  Grant,  Northwestern  University. 

April  16— "Fossil  Hunting,"  Mr.  E.  S.  Riggs, 
assistant  curator,  Division  of  Paleontology. 

April  23 — "  Human  Development  and  Evolu- 
tion," Dr.  Frank  R.  Lillie,  University  of  Chicago. 

April  30 — "The  Colorado  River,"  Professor  0. 
C.  Farrington,  curator,  Department  of  Geology. 

Ws  learn  from  the  Journal  of  the  American 
Medical  Association  that  the  first  biennial 
meeting  of  the  Far-Eastern  Association  of 
Tropical  Medicine  is  to  be  held  in  Manila, 
liaich  5-14, 1910.  The  association  was  estab- 
lished with  the  idea  of  bringing  together  work- 
en  in  tropical  medicine  in  that  part  of  the 
world,  and  is  important  in  that  it  brings 
English-speaking  scientific  workers  together 
for  mutual  social  and  scientific  improvement. 


The  sessions  in  Manila  will  be  held  in  the  new 
building  of  the  Philippine  Medical  School 
near  the  Bureau  of  Science  and  the  new  Gov- 
ernment Hospital.  The  sessions  in  Baguio 
will  be  held  in  one  of  the  government  build- 
ings. The  government  has  appropriated  a  lib- 
eral sum  for  entertainment  of  guests  during 
the  meeting.  Visits  have  been  arranged  to 
points  of  interest  in  the  neighborhood.  The 
museums  of  the  Bureau  of  Science  and  of  the 
Philii^ine  Medical  School  will  be  thrown  open 
and  demonstrations  of  the  specimens  will  be 
given.  There  will  be  a  commercial  exhibit  of 
remedial  appliances  and  medical  equipment 
appropriate  for  use  in  the  tropics. 

pREsmENT  David  Stahr  Jordan,  of  Stan- 
ford University,  has  addressed  to  President 
Charles  K.  Van  Hise,  of  the  .University  of 
Wisconsin,  the  following  letter: 

Will  you  permit  me  a  word  in  regard  to  reform 
in  football?  I  believe  that  no  reform  worth  con- 
sideration is  possible  ao  long  as  the  game  allows 
the  play  known  as  "  interference,"  by  the  legaliza- 
tion of  which  the  Rugby  Grame  was  some  twenty 
years  ago  perverted  into  the  "American  Game." 
As  results  of  the  legalization  of  "offside  play" 
or  "interference,"  forbidden  in  Rugby,  we  have 
the  four  most  objectionable  features  of  the  Amer- 
ican QtLine,  (a)  mass  play  and  "downs,"  (6)  low 
tackling  in  the  open  field,  (o)  play  directed  to 
break  down  individuals  of  the  opposite  side,  {d) 
the  domination  of  professional  coaches,  whose  in- 
terests are  wholly  at  variance  with  those  of  the 
university. 

In  1904,  at  the  height  of  the  football  obsession 
in  California,  the  presidents  and  committees  on 
athletics  of  the  two  luiversities  notified  the  stu- 
dents that  no  form  of  football  having  mass  play 
would  be  again  permitted.  The  students  then 
adopted  the  Rugby  game.  It  has  been  tested  for 
five  seasons,  and  it  is  wholly  satisfactory  to  all 
concerned.  The  game  demands  a  much  higher 
grade  of  skill  and  alertness.  It  is  far  more  inter- 
esting to  watch.  It  is  interesting  to  the  players. 
It  is  a  sport  and  not  a  battle.  As  wita  baseball, 
so  with  Rugby,  each  player  must  know  the  game. 
It  is  played  not  in  armor,  but  in  cotton  knee- 
breeches,  and  there  have  been  in  five  years  no 
injuries  of  any  consequence. 

The  game  is  now  played  in  the  universities  and 
colleges  of  California  and  Nevada.  It  attracts 
(perhaps  imfortunately)  larger  numbers  of  spec- 
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tators  than  the  old  game  ever  did.  It  is  now 
played  in  most  of  the  leading  high  schools  of 
California.  It  is  firmly  and  permanently  estab- 
lished on  the  Pacific  Coast,  unless,  as  in  the  East, 
it  is  modified  to  suit  the  purposes  of  professional 
coaches.  It  seems  to  me  that  our  experience  in 
California  should  be  worth  something  to  our  col- 
leagues in  the  East. 

Very  truly  yours, 

David  Stabb  Jobdan 


UNIVERBITT  AND  EDUCATIONAL  NEWS 

The  medical  school  of  the  University  of 
Pennsylvania  has  been  given  $100,000  by  an 
unnamed  alumnus  to  endow  a  chair  to  be 
known  83  ''  the  Benjamin  Rush  professorship 
of  physiological  chemistry." 

The  valuable  library  on  mathematics  and 
science  of  the  late  Oren  Hoot,  for  many  years 
professor  of  mathematics  at  Hamilton  College, 
has  been  presented  to  the  college  by  his  son, 
Mr.  Elihu  Root. 

The  dedication  of  three  new  engineering 
buildings  at  the  University  of  Kansas  oc- 
curred on  February  25.  The  buildings  are 
those  provided  for  by  the  legislature  of  1907, 
and  are  a  general  engineering  building,  hous- 
ing the  departments  of  civil  and  mechanical 
engineering  and,  as  a  temporary  matter,  the 
department  of  electrical  engineering ;  a  mining 
and  geology  building,  and  the  mechanical 
laboratory  and  power  plant.  In  the  afternoon, 
at  2:30,  addresses  were  given  by  Dean  Frank 
O.  Marvin,  Dr.  Richard  0.  Maclaurin,  presi- 
dent of  the  Massachusetts  Institute  of  Tech- 
nology, and  Mr.  Ernest  R.  Buckley,  president 
of  the  American  Mining  Congress.  Follow- 
ing these  were  the  dedication  ceremonies, 
under  the  direction  of  Chancellor  Frank 
Strong.  In  the  evening  a  banquet  was  held 
at  Robinson  Gymnasium,  with  after-dinner 
sx)eeches. 

The  Dutch  government  has  appropriated 
$100,000  for  a  laboratory  of  physical  and  min- 
eral chemistry  at  Qroningen,  where  Professor 
F.  M.  Jaeger  is  head  of  the  department. 

Dr.  Bertram  £.  Boltwood  has  been  elected 
professor  of  radio-chemistry  in  the  graduate 
school  of  Yale  University. 


Professor  Seitaro  Goto  has  been  called  to 
the  chair  of  zoology  at  the  Tokyo  Imperial 
University  to  succeed  the  late  Professor 
Kakichi  Mitsukuri.  Naohide  Yatsu,  PLD. 
(Columbia),  has  been  appointed  assistant  pro- 
fessor. Eatashi  Takahashi,  Ph.D.  (Chicago), 
has  been  appointed  to  the  professorship  of 
zoology  at  the  First  High  School  to  fill  the 
vacancy  caused  by  the  resignation  of  Professor 
Goto. 


DISCUSSION   AND   CORRESPONDENCE 

A  SUBSTITUTE  FOR  CROSS  WIRES  IN  THE 
SPECTROSCOPE 

To  THE  Editor  of  Science:  Should  any  of 
the  readers  of  Science  be  in  possession  of 
spectroscopes  which  are  unprovided  with 
cross  wires,  it  may  interest  them  to  learn  of 
a  cheap  method  of  supplying  a  substitute  for 
such  desirable  articles,  which  has  been  found 
of  service  in  this  laboratory,  and  which,  so  far 
as  the  writer  knows,  has  not  hitherto  been 
published. 

The  method  consists  in  inserting,  either  in 
the  ocular,  or  telescope  tube,  at  the  proper 
focal  point,  a  thin  glass  disc  on  which  is 
etched  a  cross  with  lines  about  as  heavy  as  the 
wires  in  an  ordinary  cross  wire  eyepiece. 
This  cross,  when  in  focus,  appears  as  per- 
fectly opaque  lines,  which  fully  answer  the 
purpose  of  cross  wires. 

These  discs  have  been  in  use  here  for  some 
time,  and  their  working  has  been  compared 
with  that  of  the  regular  cross  wire  eyepieces 
without  any  difference  between  the  two  being 
noticed.  In  fact,  the  cross  wires  of  one  of  our 
instruments  being  somewhat  too  heavy,  we 
removed  them,  and  substituted  a  ruled  disc 
with  manifest  gain  in  ease  of  working.  The 
glass  disc  does  not  seem  to  obscure  any  por- 
tion of  the  spectrum;  all  portions,  both  of 
emission  and  absorption  spectra,  having  been 
observed  therethrough  with  instruments  of 
various  powers,  both  prism  and  grating,  with- 
out any  appreciable  loss  of  either  brightness 
or  definition. 

For  observing  a  bright  line  spectrum  it  is 
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advantageous  to  have  one  of  the  cross  lines 
made  shorter  than  the  width  of  the  spectrum. 
The  disc  is  then  so  placed  in  the  instrument 
that  this  short  line  is  vertical,  and  hence 
parallel  with  the  spectrum  lines.  Under  such 
circumstances,  when  this  short  vertical  cross 
Hne  is  placed  over  a  bright  spectrum  line, 
the  latter  is  seen  extending  above  and  below 
it,  and  the  small  dark  ends  of  the  cross  line 
being  thus  brought  prominently  in  view,  ma- 
terially assist  in  marking  the  spectrum  line 
upon  which  they  are  placed.  The  horizontal 
arms  of  the  cross  are,  in  this  case,  of  no  par- 
ticular advantage  in  marking  the  spectrum 
lines,  but  they  facilitate  the  finding  of  the 
optic  axis  of  the  telescope,  and,  where  the 
iQstrument  is  provided  with  an  illuminated 
scale,  help  to  align  the  same.  It  is  best  to  so 
place  the  scale  that  one  end  of  the  short  ver- 
tical line  reaches  about  the  middle  thereof. 

Various  devices  may  be  employed  to  fix  the 
disc  in  the  spectroscope.    If  the  instrument  is 
provided  with  a  negative  ocular,  the  disc  may 
be  placed  against  the  diaphragm,  and  held  in 
position  by  a  spring  wire.    It  is  well  in  that 
case  to  provide  the  ocular  with  a  sliding  eye 
lens,  which  can  be  cheaply  done  by  any  good 
brass  worker.    If  the  instrument  has  a  posi- 
tive ocular  and  a  diaphragm  in  it,  or  in  the 
telescope  tube,  the  disc  may,  as  before,  be  laid 
^rainst  the  diaphragm,  and  if  such  is  in  the 
telescope  tube,  focused  by  sliding  the  ocular, 
or  if  that  be  fixed,  the  diaphragm  may  be 
moved   till    the    cross    lines    are    in    focus. 
Where  there  is  a  positive  ocular  and  no  dia- 
pliragm,  as  is  the  case  with  some  instruments, 
tiie  disc  may  be  cemented  to  a  brass  ring  of 
Pwpep  diameter  to  fit  snugly  inside  the  tele- 
scope  tube,  and  the  proper  position  having 
^^  found,  the  ring  can  be  so  set  that  the 
^fosB  lines  will  be  at  that  point.    Each  of  the 
fioove    devices  has  been  tried  in  this  labora- 
^^y    axid  found  satisfactory,  and  others  will 
probably  suggest  themselves. 
\X  Vs  true  that  such  devices  do  not  always 
^^c^  in  making  the  center  of  the  cross  and 
^  axis  of  the  telescope  coincide ;  but  this  is 
^  case  in  but  few  cross  wire  spectroscopes. 
And,  for  that  matter,  a  spectroscope  is  not  a 


transit,  and  does  not  require  such  a  rigid  ad- 
justment of  the  line  of  collimation  as  the 
latter  instrument.  If  the  center  of  the  cross 
is  at  the  center  of  the  disc,  and  the  disc  fits  its 
tube  snugly,  the  cross  lines  will  be  sufficiently 
centered.  Were  an  absolutely  accurate  ad- 
justment of  the  line  of  collimation  worth  the 
cost,  it  could  be  secured  by  inserting  an  ad- 
justable ring  at  the  proper  focal  point  and 
attaching  the  disc  thereto. 

The  same  method  of  supplying  cross  lines 
answers  equally  well  for  microscopical  obser- 
vations, either  for  goniometric,  or  for  polari- 
scopic  work;  in  fact,  it  was  from  noting  its 
utility  in  such  microscopic  work,  that  tiie 
idea  arose  of  applying  it  to  the  spectroscopic 
investigations. 

Several  of  the  above-described  discs  have 
been  made  for  this  laboratory  by  the  Bausch 
&  Lomb  Optical  Co.  and  they  have  given  per- 
fect satisfaction.  G.  M.  Clark 

NOTE  ON  SOME  PENNSYLVANU  FISHES 

During  the  warm  weather  of  1908  and  1909 
Mr.  K.  W.  Wehrle,  of  Indiana,  Indiana 
County,  Pa.,  made  a  number  of  collections  of 
fishes,  amphibians  and  reptiles,  from  his  vicin- 
ity. As  almost  all  animal  life  is  either  extinct 
or  rapidly  becoming  so  in  the  main  basin  of 
the  Conemaugh  Biver,  possibly  the  following 
list  will  be  of  use  in  partly  recording  a  van- 
ishing fish  fauna.  I  take  this  opportunity  to 
thank  Mr.  Wehrle  for  his  care  in  collecting 
full  series  of  specimens,  besides  notes  and  in- 
formation relative  to  the  former  condition  of 
the  fish  fauna.  Noiropis  photogenis  and 
Micropterus  dolomieu  are  from  Cherry  Bun 
and  all  the  others  are  from  Two  Licks  Creek, 
besides  such  other  streams  as  may  be  men- 
tioned after  each.  Ichthyomyzon  concolor, 
8alvelinu3  fontinalis,  Campostoma  anoma" 
lum,  also  from  Bamsey's  Bun;  Pimephales 
notatus,  Bamsey's  Bun,  Harris's  Bun,  Cheny 
Bun  and  Marsh  Bun;  Semoiilus  airomacu" 
latus,  Bamsey^s,  Harris's,  Cherry  and  Marsh 
Bims;  Leuc%8cu8  elongatua,  Bamsey's  and 
Harris's  Buns;  Notropis  cornutus,  Bamsey's 
and  Cherry  Buns;  N.  atherinoides.  Cherry 
Bun;   Ericymha  huccata.  Cherry  and  Bam- 
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sey's  Euns;  Rhinichthys  atronasus,  Ramsey's 
and  Marsh  Kuns;  Hyhopsis  JeentucJciensis, 
Caiostomus  commersonnii,  Kamsey'a  and 
Cherry  Kuns;  0.  nigricans,  Moxostoma  aureo' 
lum.  Cherry  Run;  Ameiurua  nehulosua,  No' 
iurus  flavtu,  Anibloplites  rupestris,  Ramsey's 
Run;  Hadropterus  macrocephalus,  Boleosoma 
nigrum.  Cherry  and  Marsh  Runs ;  Etheoatoma 
flahellare.  Marsh  Run;  Oottua  gracilis,  Ram- 
sey's Run. 

On  July  23,  1899,  I  secured  an  example  of 
Leuciscus  margarita  in  a  tributary  of  the 
Alleghany  River  near  Cole  Orove,  McKean 
County,  the  first  I  know  of  from  that  basin. 

On  July  1,  1907,  Mr.  T.  D.  Keim  and  my- 
self took  two  examples  of  Notropis  hoops 
Gilbert  from  the  Alleghany  just  above  Fox- 
burg,  in  Clarion  County,  also  the  first  from 
that  river. 

I  may  note  that  Ooccogenia  Cockerell  and 
Callaway,  Proc.  Biol  8oc.  Wash.,  XXIi.» 
1909,  p.  190,  is  an  exact  synonym  of  Ooccotis 
Jordan,  Bsp,  Oeol.  8urv.  Ohio,  IV.,  1882,  p. 
-852,  type  Hypsilepis  coecogenis  Cope,  mono- 
typic.  Henry  W.  Fowlbb 

Agadbmt  of  Natubal  Sciences, 
Philaoelphia 


SOIENTIFIO  BOOKS 

Die  Oeographische  Verhreitung  der  Schmei' 
terlinge.    Dr.  Arnold  Paoenstecher.    Mit 
zwei  Karten.     8vo,  pp.  ix  +  461.     Yerlag 
von  Qustav  Fischer  in  Jena.    1909. 
Geheimrat   Dr.    Arnold   Pagenstecher   has 
long  been  favorably  known  to   students  of 
oriental  lepidoptera  as  the  author  of  a  number 
of  f  aunal  and  monogn^aphic  papers  of  the  high- 
est  merit.     His   investigations,   which   have 
chiefly  related  to  the  Malay  Archipelago,  in- 
evitably led  him  to  the  consideration  of  ques- 
tions of  geographical  distribution,  and  as  the 
result  of  comprehensive  studies  we  have  be- 
fore us  the  present  volume. 
The  work  divides  itself  into  three  sections. 
The  first  section,  occupying  fifty-nine  pages, 
deals  with  the  underlying  causes  of  the  geo- 
graphical   distribution    of    the    lepidoptera. 
Soil,  temperature,  humidity,  air^nirrents  and 
vegetation  are  discussed  with  relation  to  the 


distribution  of  the  forms  of  lepidopterous  life. 
The  distribution  of  the  lepidoptera  at  various 
elevations  above  sea-level  is  considered.  The 
migrations  of  butterfiies,  the  cosmopolitan 
character  of  some  species,  seasonal  dimor- 
phism and  local  variation  are  touched  upon. 
Several  pages  are  devoted  to  the  considera- 
tion of  the  influence  of  the  glacial  epoch  and 
the  various  mutations  which  the  surface  of 
the  earth  has  undergone  in  past  geological 
ages.  The  influence  of  parasitic  life  ui>on  the 
distribution  of  species  concludes  this  portion 
of  the  work. 

The  second  portion  of  the  work,  which  oc- 
cupies the  body  of  the  book,  extending  from 
page  62  to  page  401,  is  devoted  to  a  statement 
of  the  results  which  have  thus  far  been  reached 
by  students  of  the  lepidoptera  who  have 
written  upon  the  fauns  of  the  various  con- 
tinents and  islands.  The  various  published 
lists  of  species  are  cited  and  briefly  analyzed, 
and  there  is  thus  supplied  a  very  valuable 
guide  to  the  literature  of  the  whole  subject. 
This  portion  of  the  work  displays  enormous 
industry  on  the  part  of  the  author  and  a  very 
thorough  familiarity  with  what  has  been 
written.  Dr.  Pagenstecher  recognizes  eight 
f aunal  regions,  and  the  distribution  which  be 
accepts  may  be  given  in  tabular  form  as  fol- 
lows: 

I.    NOBTH-POLAR  REGION. 

(The  entire  circumpolar  northern  aretie 
territory.) 
II.  PALhBARcno   (Bttrofbo-Sibebian)   Region. 
Suttregions, 

1.  European. 

2.  Mediterranean. 

Including  the  Azores,  Madeira,  the- 
Canaries  and  Cape  Verde  Islands; 
northern  Africa,  Asia  Minor  an(f 
Syria,  as  well  as  all  parts  of 
Europe  bordering  on  the  northemi 
shores  of  the  Mediterranean. 

3.  Siberian. 

4.  Manohurian, 

Including  Japan. 
III.  Indian  Region. 

1.  India  to  the  Himalayan  foot-hills. 

2.  Oeylonese, 

Ceylon  and  the  Maldives  and  Laoca- 
dives. 
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F. 


V. 


S.  Indo-Ohineae. 

Southeaatem  Asia,  includiBg  Hainan, 
Formosa  and  the  Loochoo  Islands. 

^  Malayan, 

Including  Malacca  and  the  islands 
north  and  west  of  a  line  drawn 
between  Bali  and  Lombok,  north 
and  east  between  Borneo  and  the 
Philippines  on  the  west  and  Cel- 
ebes on  the  east  (Wallace's  Line). 

BTRALIAN  BbGION. 

hregiona, 

1.  Avatrotnalayan. 

All  the  islands  east  and  south  of 
Wallace's  Line,  including  New 
Guinea,  except  as  hereinafter 
mentioned. 

2.  Aiuiraiian, 

Australia  and  Tasmania. 

3.  Polynesian, 

New  Galedoniay  the  New  Hebrides 
and  the  Tarious  archipelagoes 
northward  and  eastward  as  far 
as  the  Sandwich  Islands. 

4.  Ifew  Zealand, 

New  Zealand  and  the  Norfolk,  Lord 
Howe,  Auckland  and  Chatham 
Islands. 

I^SE  Ethiofiait  Region. 

(Africa  south  of  the  Mediterranean  states, 
the  Sudan,  Madagascar  and  the  nearer 
islands.) 


1.  Weet  African, 

Tropical  West  Africa,  including  St. 
Helena,  Ascension  and  islands 
nearer  the  mainland. 

2.  South  African, 

(Temperate  South  Africa.) 

3.  Eaet  African, 

Portuguese,  German  and  British 
East  Africa,  the  Sudan,  Somali- 
land,  Abyssinia,  Aden  and  south- 
em  Arabia. 

4.  Malagassy. 

Including  Madagascar  and  the  sur- 
rounding islands. 

^  KoBTH  Amebicak  (Nkasctio)  Rxoion. 

Including  the  entire  continent  north  of 
Mexico   and   south  of  the  Arctic  or 
North  Circumpolar  Begion. 
"Vn.  SoTTTH  Akerioan  (Nbotbopioal)  Region. 
Syhregione, 


1.  Chilean, 

Including  Tierra  del  Fuego,  Pata- 
gonia, Argentina,  Chile,  the  Falk- 
land, Juan  Fernandez  and  Easter 
Islands. 

2.  Brazilian. 

Covering  all  the  continent  north  and 
east  of  the  Chilean  subregion,  and 
including  the  (Salapagos  Islands 

and  Trinidad. 

3.  The  Central  American  and  Meanoan, 

4.  West  Indian, 

The  Greater  and  Lesser  Antilles. 

VIII.  Antabctio  Region. 
Kerguelen  Islands. 

A  consideration  of  the  foregoing  arrange- 
ment shows  that  in  a  general  way  it  accords 
with  the  known  facts  of  distribution,  but 
neyertheless  is  open  to  some  .objection,  more 
particularly  as  it  does  not  take  account  of  the 
fact  that  many  of  the  regions  mapped  out  are 
invaded  at  yarious  points  by  f  aunse  which  per- 
sist at  great  elevations  on  the  mountain-tops, 
or  by  f aunsB  extending  through  low-lying 
semi-tropical  areas  into  more  temperate  re- 
gions. It  is  well  known  to  students  of  the 
geographical  distribution  of  the  lepidoptera 
that  the  Sonoran  fauna  of  the  western  por- 
tions of  North  America  extends  far  south  into 
the  Central  American  subregion,  and  that 
even  the  Canadian  fauna  is  represented  upon 
the  summits  of  the  highest  mountains  not 
only  of  Central  America,  but  of  South  Amer- 
ica. The  Chilean  subregion  is  closely  related 
in  many  respects  to  the  North  American 
fauna,  and  we  have  reason  to  believe  that  the 
genera  which  are  found  in  the  Argentine  Re- 
public and  are  also  found  in  North  America, 
owe  their  distribution  throughout  the  entire 
length  of  the  Cordilleran  ranges  and  the 
temperate  regions  of  South  America  and 
North  America  to  a  cpmmon  center  of  orig- 
inal distribution.  The  southern  extremity  of 
Florida  contains  a  lepidopterous  fauna  which 
is  strictly  West  Indian.  Similar  phenomena 
present  themselves  to  view  in  other  parts  of 
the  world.  It  is  no  doubt  difficult  to  adopt 
any  general  arrangement  which  will  take  ac- 
count of  these  facts,  and  it  may  perhaps  be 
asking  too  much  to  insist  that  in  a  work. 
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which  like  the  present  is  intended  to  give  a 
general  view  of  the  subject,  these  details 
should  be  emphasized.  Upon  the  whole  the 
arrangement  of  faunal  regions  accords  well 
with  what  has  been  ascertained  by  the  latest 
investigations. 

The  third  portion  of  the  book  gives  an  ac- 
count of  the  geographical  distribution  of  the 
various  families  and  genera  of  the  lepidoptera 
in  different  parts  of  the  world.  Forty-six 
pages  are  devoted  to  this  section.  This  part 
of  the  work  is  in  the  main  satisfactory  and  as 
complete  as  could  be  expected  within  the  lim- 
its of  space  assigned  to  the  subject  by  the 
author. 

It  is  of  course  impossible  to  expect  that  in  a 
work  of  this  magnitude  errors  should  not  creep 
in.  Some  of  those  which  exist  are,  however, 
scarcely  pardonable.  On  p.  4  we  are  informed 
that  ''In  North  America  the  entire  center  of 
the  land  between  the  Rocky  Mountains  and  the 
Allegheny  ranges  is  occupied  by  a  desert  ex- 
tending southward  over  a  large  part  of  New 
Mexico,  Texas,  and  northern  Mexico."  It  is 
rather  amazing  at  this  late  date  to  find  the 
mythical  "  Great  American  Desert,"  which  oc- 
cupied a  space  upon  the  maps  published  at  the 
beginning  of  the  last  century  revived,  and  to 
have  it  even  extended  eastward  as  far  as  the 
Allegheny  ranges  through  a  now  populous  ter- 
ritory filled  with  large  towns  and  cities,  and 
abounding  in  agricultural  resources.  On  page 
6  the  genus  Teracolus  is  stated  to  occur  in 
North  America,  as  well  as  in  the  arid  coast 
regions  of  northwestern  and  eastern  Africa. 
This  is  a  singular  error.  The  genus  is  strictly 
confined  to  the  old  world,  and  not  a  single 
species  occurs  in  the  western  hemisphere.  In 
many  places  the  work  gives  evidence  of  care- 
less proof-reading,  as  on  page  67,  where  ''  Ir- 
land"  is  substituted  for  "Island,"  thereby 
confusing  the  meaning;  on  page  315,  where 
the  word  "  Totenmeeres "  is  substituted  for 
^' Rotenmeeres,"  the  Dead  Sea  being  substi- 
tuted for  the  Red  Sea.  Generic  and  specific 
names  in  a  multitude  of  cases  are  misspelled. 
On  page  817,  near  the  foot  of  the  page,  where 
reference  is  made  to  a  paper  by  the  present 
reviewer  upon  the  Hesperiidof  of  Africa,  eight 
generic  names  are  cited,  of  which  five  are  mis- 


spelled. Minor  defects  of  this  sort,  while  not 
detracting  from  the  general  value  of  the  work, 
ought  in  a  future  edition  to  be  rigidly  ex- 
cluded. 

Upon  the  whole  it  may  be  said  that  this  is 
the  most  comprehensive  and  satisfactory  work 
upon  the  geographical  distribution  of  the  lepi- 
doptera of  the  world  which  has  up  to  the  pres- 
ent time  been  written.  While  not  free  from 
defects,  as  has  been  suggested,  it  is  a  work 
which  must  prove  itself  of  great  value  to  all 
students  of  the  lepidoptera,  and  it  reflects 
great  credit  upon  the  learning  and  industry 
of  its  distinguished  author. 

W.  J.  Holland 


QUOTATIONS 


THE  LENGTH  OF  SERVICE  PENSIONS  OF  THE 
CARNEGIE  FOUNDATION 

The  ethical  question  involved  in  the  change, 
however,  stands  on  quite  a  different  basis. 
We  do  not  find  that  anything  in  the  report 
breaks  the  force  of  the  criticisms  made  in  the 
letters  that  have  appeared  in  the  Evening 
Post,  one  from  Professor  Lovejoy,  of  the  Uni- 
versity of  Missouri,  the  other  from  Professor 
Weeks,  of  Columbia  University.  Nothing 
could  be  clearer  or  more  unqualified  than  the 
statement  in  the  original  rule  that  professors 
of  twenty-five  years'  service  were  "  entitled  ** 
to  the  pensions.  There  is  no  telling  in  what 
degree  the  plans  of  professors  and  of  colleges, 
for  the  past  four  years,  have  been  based  on  the 
well-grounded  expectation  that  this  promise 
would  be  carried  out.  It  is  true  that  the  foun- 
dation gave  notice  that  its  rules  might  be 
modified  '^  in  such  manner  as  experience  may 
indicate  as  desirable";  nobody  can  charge  it 
with  breach  of  contract.  But  to  abolish  com- 
pletely, at  a  stroke,  without  notice,  one  of  the 
cardinal  features  of  the  system  is  not  the  sort 
of  thing  that  anybody  had  the  slightest  reason 
to  anticipate. 

Dr.  Pritchett  says  that  ^'the  expectation 
that  this  rule  would  be  taken  advantage  of 
almost  wholly  on  the  ground  of  disabilities  has 
proved  to  be  ill-founded  ";  but  if  this  is  meant 
as  a  defense  against  the  charge  of  want  of 
good  faith,  it  betrays  a  misty  notion  of  the 
nature  of  moral  obligations.    If  disability  was 
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meant  to  be  the  basis  from  the  beginning, 
nothing  would  have  been  easier  than  to  say  so ; 
if  it  was  not,  then  it  was  absolutely  honorable, 
right  and  proper  for  any  man  to  avail  himself 
of  the  retiring  allowance  offered  him  without 
reference  to  any  question  of  disability.  If  an 
error  was  made  in  the  first  place,  rectify  it  by 
all  means ;  but  first  stand  by  the  consequences 
of  your  error,  to  the  extent  demanded  by  the 
ordinary  standards  of  honorable  conduct  be- 
tween man  and  man.  An  absolutely  essential 
requirement  of  a  properly  constituted  univer- 
sity pension  system  is  that  it  shall  not  place 
upon  the  professor  any  sense  of  obligation 
other  than  what  is  inevitable  and  inherent  in 
such  a  system;  he  must  feel  that  he  has  earned 
his  pension,  just  as  he  has  earned  his  salary, 
by  his  past  services.  If  to  retire  under  a  pen- 
sion is  to  mean  to  retire  imder  a  censorship, 
the  Carnegie  Foundation  may  conduce  to  the 
material  comfort,  but  will  certainly  not  con- 
duce to  the  dignity  or  the  self-respect  of  the 
profession  of  university  teaching.  And,  to 
come  back  to  the  main  i)oint,  the  homely  ob- 
ligation of  fulfilling  in  a  reasonable  measure 
substantial  expectations  that  have  been  raised 
by  one's  own  declared  intentions  is  a  duty 
antecedent  even  to  the  high  purposes  to  which 
the  Carnegie  Foundation  is  dedicated. — New 
York  Evening  Post, 


SPECIAL  ARTICLES 
mPYLIDIUM  GANINUM  IN  AN  AMERICAN  CHILD 

In  May,  1909,  Dr.  Luzerne  Coville,  of  Ith- 
aca, submitted  for  examination  egg  packets 
and  a  segment  of  a  parasitic  worm  which  had 
been  passed  by  a  boy  of  eleven  years.  The  seg- 
ment, which  had  lain  in  water  for  some  time, 
I  did  not  recognize,  and  I  am  indebted  to  Dr. 
C.  W.  Stiles  for  the  suggestion  that  the  egg 
packets  probably  belonged  to  a  tapeworm  of 
the  genus  Dipylidium, 

A  short  time  later  another  segment,  reddish- 
brown  from  the  enclosed  mature  egg  packets, 
was  discharged  and  egg  masses  were  found  on 
toilet  paper,  appearing  to  casual  inspection 
like  blood  stains.  Careful  examination  proved 
them  to  be  of  the  double-pored  tapeworm  of 
the  dog,  Dipylidium  eaninum.    The  standard 


vermifuges  were  administered  and  for  two 
days  the  stools  were  sieved  without  result.  It 
is  evident  that  but  a  single  worm  was  present 
and  that  it  was  discharged  before  the  some- 
what delayed  treatment  was  commenced. 

Dipylidium  caninum  (more  generally  known 
as  Tcsnia  canina  L.,  T,  cucumerina  Bl.  or  T, 
elliptica  Batsch)  is  the  commonest  tapeworm 
of  pet  dogs  and  cats.  At  Copenhagen,  Krabbe 
found  78  per  cent,  of  the  dogs  and  60  per 
cent,  of  the  cats  infested.  Ward,*  1895,  states 
that  it  has  been  found  in  one  fifth  to  four 
fifths  of  all  the  dogs  examined  by  various 
European  investigators  and  that  it  is  hardly 
less  common  at  Lincoln,  Nebr.;  I  have  found 
it  common  at  Ithaca,  though  I  have  not  made 
enough  examinations  to  justify  a  statement 
in  percentages. 

On  the  other  hand,  it  is  only  accidentally  a 
parasite  of  man,  and  instances  of  its  occur- 
rence as  such  have  been  regarded  as  rare. 
First  reported  in  1761,  by  Dubois,*  a  student 
of  Linneus,  Zschokke,"  in  1903,  was  able  to 
bring  together  reports  of  thirty-four  cases. 
All  these  were  European,  and  Ward,*  1900, 
found  no  references  to  the  occurrence  of  the 
parasite  in  man  in  this  country.  However, 
Stiles,*  1903,  reports  a  case  of  infestation  of 
a  child  sixteen  months  old,  at  Detroit. 
Blanchard,*  1907,  in  an  exhaustive  review  of 
the  subject,  summarizes  sixty  cases,  of  which 

*Ward,  H.  B.,  "The  Parasitic  Worms  of  Man 
and  the  Domestic  Animals/'  Kept.  Nebr.  State 
Board  Agr.  for  1894,  pp.  225-348. 

•Dubois,  G.,  "Taenia."  Linnaii  AmoenitateB 
aoademiotB,  Holmiw,  1761,  II.,  p.  69.  (Cited  by 
Blanchard,  Trait4  de  zool,  mM.,  I.,  p.  481,  1888.) 

'  Zschokke,  F.,  "  Bin  neuer  Fall  von  Dipylidium 
caninum  (L.)  beim  Menschen/'  Centralhl,  f.  Bakt., 
etc.,  I.  Abt.,  Originale,  XXXIV.,  pp.  42-43,  1903. 

*Ward,  H.  B.,  article  "Cestoda,"  "Refferenoe 
Handbook  of  the  Medical  Sciences,"  II.,  pp.  779- 
794,  1900. 

'Stiles,  C.  W.,  "A  Case  of  Infection  with  the 
Double-pored  Dog  Tapeworm  {Dipylidium  oanu 
num)  in  an  American  Child,"  Amer,  Medicine, 
v.,  pp.  66-66,  1903. 

*  Blanchard,  R.,  "  Parasitisme  du  Dipylidium 
oaninum  dans  Tesp^ce  humaine,  A  propos  d'un  cas 
nouveau."  Archiv,  de  Parasit,,  XI.,  pp.  439-471. 
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the  only  American  is  the  case  reported  by 
Stiles.  Since  Blanchard's  paper  appeared^  he 
has  reported  one  new  case  at  Paris,  while  one 
has  been  reported  by  Francaviglia  for  Italy, 
making  a  total  of  sixty-two  reported  cases. 
While,  therefore,  Dipylidium  caninum  can 
hardly  be  regarded  as  a  rare  parasite  of  man. 
Dr.  Coville's  case  is  worthy  of  record  as  oc- 
curring in  this  country. 

From  the  view-point  of  the  student  of  the 
relation  of  insects  to  disease,  these  cases  are 
of  interest  because  the  intermediate  hosts  of 
this  tapeworm  are  the  dog  louse,  Triehodectea 
canis,  and  the  flea,  CtenocephaliLS  cants.  In- 
festation can  not  take  place  directly  from 
swallowing  the  eggs  of  the  parasite,  any  more 
than  in  the  case  of  other  typical  tapeworms, 
but  only  through  ingestion  of  the  infested  in- 
sect. The  dog  normally  becomes  infested  by 
biting  the  flea  or  louse.  Man  may  accident- 
ally ingest  one  of  the  insects  and  the  parasites 
are  able  to  complete  their  development  in  the 
unusual  host. 

This  accounts  for  the  fact  that  the  great 
majority  of  cases  reported  are  of  young  chil- 
dren, whose  association  with  dogs  and  cats 
is  more  intimate,  and  who  are  likely  to  scru- 
tinize less  closely  articles  of  food  or  drink. 
From  Blanchard's  summary,  it  appears  that 
about  77  per  cent,  of  the  reported  cases  are  of 
children  under  three  years  of  age.  Six  are  of 
adults  and,  counting  Dr.  Coville's  case,  three 
are  of  children  between  the  ages  of  nine  and 
twenty  years.  In  the  one  under  consideration, 
the  boy's  constant  playmate  was  a  bull  terrier 
which  was  afterwards  found  to  harbor  the 
Dipylidium.  Wii.  A,  Bilet 


•ANTHROPOLOGY  AT  THE  BOSTON  MEETING, 
WITH  PROCEEDINGS  OF  SECTION  H 

Ab  was  the  case  a  year  ago,  the  American  An- 
thropological AsBociation  and  the  Americatt  Folk- 
Lore  Society  met  in  affiliation  with  Section  H  of 
the  American  Association  for  the  Advancement  of 
Science,  The  sessions  which  began  on  December 
27  and  lasted  till  noon  on  December  30  were  held 
in  the  Engineering  Building  of  the  Massachusetts 
Institute  of  Technology.  Hie  attendance  was  bet^ 
ter  than  a  year  ago  and  a  number  of  important 
papers   were   presented.     Professor   William   H. 


Holmes  was  present  as  vice-president  of  Section  H 
and  president  of  the  American  Anthropological 
Association,  while  Dr.  John  R.  Swanton  presided 
over  the  single  session  in  charge  of  the  American 
Folk-Lore  Society. 

SECTION  H 

Officers  for  the  Boston  meeting  were  nominated 
as  follows:  Member  of  the  council.  Professor 
Franz  Boas;  member  of  the  general  committee. 
Dr.  Charles  Peabody.  Sectional  offices  were  filled 
by  the  nomination  of  Professor  Roland  B.  Dixon, 
Cambridge,  Mass.,  as  vice-president  for  the  ensu- 
ing year;  and  Professor  Geo.  B.  Gk>rdon,  member 
.  of  the  sectional  committee  to  serve  five  years.  In 
accordance  with  a  change  in  the  constitution  en- 
larging the  sectional  conunittee,  the  section  recom- 
mended to  the  council  that  the  American  Anthro- 
pological Association,  the  American  Folk-Lore 
Society  and  the  American  Psychological  Associa- 
tion be  designated  as  societies  suitable  for  affilia- 
tion with  Section  H. 

Addresses  and  Papers 

The  address  of  Professor  R.  S.  Woodwortb,  re- 
tiring vice-president  of  Section  H,  entitled  "Racial 
Differences  and  Mental  Traits,"  was  published  in 
Science  on  February  4.  It  was  followed  by  an 
important  discussion  on  related  topics  such  as: 
brain  weight  in  relation  to  race,  intelligence  and 
the  finer  structure  of  the  brain;  and  the  relative 
influences  of  heredity  and  environment,  in  which 
Professors  H.  H.  Donaldson,  Frederic  Adams 
Woods,  £.  £.  Southard,  Franz  Boas  and  J.  MoK. 
Cattell  took  part.  The  address  of  Dr.  John  R. 
Swanton,  president  of  the  American  Folk-Lore 
Society,  on  "  Some  Practical  Aspects  of  the  Study 
of  Myths,"  will  be  published  in  the  FoUe-Lore 
Journal. 

Most  of  the  papers  read  at  the  joint  meeting 
are  represented  in  this  report  by  abstracts.  These 
are: 

Some   Fundamental    Charaoterisiios    of   the   Uis 

Language:  Dr.  Edwabd  Sapib. 

The  Ute  language,  originally  spoken  in  much 
of  Colorado  and  Utah,  forms  the  easternmost 
dialect  of  the  Ute-Chemehuevi  subgroup,  acewd- 
ing  to  Kroeber's  classification,  of  the  plateau 
branch  of  the  Shoshonean  linguistic  stock.  It  is 
itself  spoken  in  at  least  two  slightly  different 
dialects,  which  may  be  termed  Uintah  and  Unoom- 
pahgre  Ute.  The  phonetics  of  Ute  are  only  super- 
ficially easy,  actually  they  are  characterized  by 
many  subtleties.  The  consonantal  system  in  its 
original  form  can,  by  internal  evidence^  be 
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duoed  to  the  ''intermediate"  stops  p,  t,  velar  q 
and  labialized  q*,  the  sibilant  c  (really  a  sound 
intermediate  between  s  and  o),  the  nasals  m,  n 
and  fi  and  the  voiced  spirants  w  and  7;  in  Un- 
eompahgie  fi  seems  normally  replaced  by  nasal- 
ization of  preceding  vowel.  These  consonants 
undergo  various  mechanical  changes.  Before 
vowels  which,  for  one  reason  or  another,  have 
become  voiceless,  the  stops  become  aspirated  surds 
(p',  t',  q*  and  q*"'),  while  the  nasals  w  and  y 
lose  their  voice,  the  voiceless  n  often,  at  least  in 
Uncompahgre,  becoming  merely  nasalized  breath 
with  the  vocalic  timbre  of  the  reduced  vowel. 
Between  vowels  the  stops  become  voiced  continu- 
ants (bilabial  v,  trilled  tongue-tip  r,  velar  spirant 
7  and  7^ ) .  Lastly,  if  the  stops  are  preceded  by 
a  vowel  and  followed  by  a  voiceless  vowel,  they 
become  voiceless  continuants  (voiceless  bilabial  v, 
voiceless  r^  x  and  x^).  Thus,  an  etymologically 
original  intermediate  p  may  appear  in  four  pho- 
netically distinct  forms:  p,  p*,  v  and  v;  the  voiced 
stops  (b,  d,  g,  g^)  may  also,  though  not  normally, 
he  heard  as  modifications  of  original  intermediate 
stops,  particularly  after  nasal  consonants.  To  be 
carefully  distinguished  from  the  simple  conso- 
nants are  the  long  consonants  (pp,  tt,  qq,  qq^,  cc, 
mm  and  nn)  and  consonants  with  immediately 
foUowing  or  simultaneous  glottal  affection  (such 
as  m*,  w*,  tt*).  The  vowels  are  perhaps  more 
difficult  to  classify  satisfactorily.  As  etymolog- 
ically distinct  vowels  are  probably  to  be  consid- 
ered a,  Uy  i,  weakly  rounded  €,  and  perhaps  U  and 
'  I  ( Sweet's  high-mixed-unrounded  ? ) .  The  influence 
of  preceding  and  following  vowels  and  consonants, 
however,  gives  these  vowels  various  shades,  so 
that  actually  a  rather  considerable  number  of 
distinct  vowels  are  found  (thus  u  may  become 
-close  or  open  o,  i  before  v  is  a  very  different 
'VOfwel  from  i  before  y,  a  is  often  palatilized  to 
open  e,  and  so  on).  The  various  vowels,  in  turn, 
•exercise  an  important  influence  on  neighboring 
consonants  (thus  i  palatalizes  preceding  q  to  k^, 
voiceless  r  has  quite  different  timbres  according 
io  the  quality  of  the  reduced  vowel  following  it, 
and  so  on).  As  often  in  English,  it  is  possible 
to  distinguish  between  slowly  pronounced  normal 
•forms  and  allegro  forms.  Every  syllable,  in  its 
original  form,  ends  in  a  vowel  or  glottal  catch; 
where  it  seems  to  end  in  a  consonant,  more  careful 
analysis  shows  that  the  aspiration  following  it 
iias  a  definite  vocalic  timbre.  Words  ending  in  a 
voiced  vowel  are  invariably  followed  by  a  glottal 
<satch  or  by  a  marked  aspiration. 
Nouns  are,  morphologically  speaking,   of  two 


types.  The  absolute  form  is  either  identical  with 
the  stem,  the  final  vowel  of  non-monosyllabic 
nouns  becoming  unvoiced  (thus  pa%  "water," 
and  pun  q*",  ''pet  horse,"  from  stems  pa  and 
pufiqu-),  or  certain  suffixes  may  be  added  to  the 
stem  to  make  the  absolute  form.  These  suffixes 
are  -ttc  (from  -ttci)  and  -n-tc,  which  are  par- 
ticularly common  with  nouns  denoting  animate 
beings,  though  often  found  also  with  other  nouns, 
and  -v^  and  -m-p*^*,  which  are  often  employed  to 
give  body-part  nouns  a  generalized  significance. 
In  first  members  of  compound  nouns,  which  may 
be  freely  formed,  these  suffixes  are  lost,  but  with 
possessive  pronouns  -ttci  is  kept,  while  -vi  and 
-mpi  are  lost.  Only  animate  nouns  regularly  have 
plurals.  Plurals  are  chiefiy  of  three  types:  some 
noims,  particularly  person  nouns,  have  redupli- 
cated plurals;  others  add  -w  (objective  wa)  to 
the  stem;  still  others  have  a  suffix  -m^.  All 
noims  with  possessive  suffixes  may  form  a  redupli- 
cated distributive  meaning  "  each  one's  — ."  The 
possessive  relation,  when  predicative,  is  generally 
expressed  by  the  genitive-objective  form  of  the 
independent  person  pronoun  preceding  the  noun 
(thus  nl»  nai  m«»**S  "it  is  my  hand,"  absolute 
mO*  0'  v^),  when  attributive^  by  suffixed  pro- 
nominal elements  (thus  m5*6-n^,  "my  hand"). 
Eight  pronominal  suffixes  are  foimd:  first  sin- 
gular, second  singular,  third  singular  animate, 
third  singular  or  plural  inanimate,  first  dual 
inclusive,  first  plural  inclusive,  first  dual  or 
plural  exclusive  and  third  plural  animate.  The 
genitive-objective  or  non-subjective  form  of  the 
noim  is  made  by  suffixing  -a,  less  commonly  -i, 
to  the  stem,  the  possessive  pronoun  suffixes  always 
following  the  objective  element;  as  the  objective 
-a  often  appears  as  a  voiceless  vowel,  or,  owing 
to  sentence  phonetics,  may  be  elided  altogether, 
the  deceptive  appearance  is  often  brought  about 
that  the  objective  differs  from  the  subjective 
merely  in  having  the  unreduced  form  of  the  stem 
(subj.  pfifiq*"  from  ptLfiqu,  obj.  pufiqfi**  or  pufiq6 
from  puCiqtla).  A  well-developed  set  of  simple 
and  compound  postpositions  or  local  suffixes  define 
position  and  direction  with  considerable  nicety. 

Verb  stems  differ  for  sing^ar  and  plural  sub- 
jects, often  also  for  singular  and  plural  objects, 
the  dual  always  following  the  singular  stem.  In 
some  cases  the  singular  and  plural  stems  are 
unrelated,  in  others  they  are  related,  but  differ 
in  some  more  or  less  irregular  respects,  in  still 
others  the  plural  has  a  reduplicated  form  of  the 
stem,  and  in  many  cases  the  plural  is  differen- 
tiated from  the  sixtgular  by  the  use  of  a  suffix 


352 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  792 


•qqa  (or  -kk^  &) .  Reduplication  is  used  to  express 
not  only  plurality  of  subject  or  object,  but  also 
repeated  activity;  some  verb  stems  always  appear 
in  reduplicated  form.  The  pronominal  elements 
are  the  same  as  in  the  case  of  the  possessive  suf- 
fixes; they  may  either  be  appended  to,  not  thor- 
oughly incorporated  with,  the  verb  as  sufl^es,  the 
objective  elements  always  standing  nearer  the 
stem,  or  they  may  be  appended  as  enclitics  to  a 
noun  or  adverb  preceding  the  verb.  When  pro- 
nominal subject  and  object  are  both  expressed  as 
enclitics  they  may  either  appear  together  in  either 
of  the  ways  just  described,  or  the  subject  may  be 
attached  to  a  word  preceding  the  verb,  while  the 
object  is  suffixed  to  the  verb;  it  seems  that  only 
third  person  pronominal  enclitic  objects  can  be 
combined  with  following  enclitic  subjects.  Ute 
has  both  prefixes  and  suffixes  in  its  verbs,  the 
former  being  less  transparently  affixed  elements. 
The  most  interesting  of  the  prefixes  are  a  set  of 
elements  defining  body-part  instrumentality;  some 
of  the  ideas  expressed  by  the  suffixes  are  aoristic 
activity,  futurity,  intention,  momentaneous  action, 
completion  and  others.  An  important  feature  of 
Ute  is  the  presence  of  numerous  compound  verbs, 
the  second  stem  generally  being  a  verb  of  going, 
standing,  sitting  or  lying.  Sometimes  these  sec- 
ond elements  of  compounds  have  quasiformal  sig- 
nificance (thus  "to  be  engaged  in  eating"  is 
expressed  by  "to  eat-sit'*)- 

On  a  Remarkable  Birch-hark  Fragment  found  in 
lovoa:  Mr.  Wabben  K.  Moobeiiead. 
Some  thirteen  years  ago  there  were  foimd  near 
Fairfield,  Iowa,  two  pieces  of  oak  wood  fitted  to- 
gether and  covered  with  gum  or  wax.  The  oak 
had  been  cut  with  stone  axes,  and  apparently  the 
wax  was  of  aboriginal  origin.  There  was  a  slight 
hollow  or  cavity  in  the  center  of  each  piece  of 
wood.  When  the  wood  was  fitted  together  this 
cavity  would  be  four  inches  square  and  an  inch 
thick.  Within  this  had  been  folded  and  placed 
a  strip  of  birch  bark  of  unknown  length.  The 
workmen  in  digging  out  this  piece  of  wood  struck 
it  with  a  pick  and  broke  it  open.  There  was  a 
strong  wind  blowing  at  the  time,  and  half  of  the 
birch  bark  was  blown  away  and  lost.  The  other 
fragment  was  preserved  and  given  to  a  school 
teacher.  She  sent  the  specimen  to  Mr.  R.  S. 
Feabody,  founder  of  the  museum  at  Andover. 
The  author  is  convinced  of  the  genuineness  of  this 
find.  The  specimens  were  submitted  for  examina- 
tion and  comment,  the  latter  being  favorable  in 
respect  to  their  authenticity. 


The  Condition  of  the  Ojihway  of  "Northern  Min- 
nesota: Mr.  Wabben  K.  Moobehead. 
This  paper,  while  not  strictly  ethnological  in 
character,  is  based  upon  over  four  months'  resi- 
dence  this  summer  with  these  Indians  at  White 
Earth,  Minn.,  for  the  Indian  Office,  Washington. 
The  Indians  have  abandoned  their  old-time  cus- 
toms and  taken  on  many  of  the  vices  of  the  whites. 
The  Mid-di-wi-win,  or  grand  medicine  society,  waa 
not  as  of  old.  Day  Dodge,  a  man  of  eighty-two, 
is  the  sole  survivor  of  the  Mid-di-wi-win  members 
of  the  old  school,  and  to  his  keeping  is  entrusted 
the  birch-bark  records.  He  has  agreed  to  trans- 
late these  and  present  them  to  the  museum  at 
Andover. 

These  Indians  have  been  cheated  out  of  fully 
90  per  cent,  of  the  11,000  allotments  of  pine 
timber  and  farm  lands  issued  to  them  by  the 
government  at  Washington.  They  now  live  in 
unsanitary  cabins,  are  crowded  together  and  have 
lost  much  of  their  tribal  life. 

The  Chronic  III  Health  of  Danoin:  Dr.  Robebt 

Hessleb. 

A  study  of  the  chronic  ill  health  of  Darwin 
after  the  manner  of  the  paleontologist,  the  data  in 
the  "  Life  and  Letters  "  and  "  More  Letters  "  be- 
ing studied  in  the  light  of  the  ill  health  of  a 
number  of  individuals  who  seem  to  have  similar 
ill  health.  It  is  largely  a  study  of  environmental 
influences  and  of  interpreting  symptoms,  not  of 
disease,  but  of  ill  health,  and  showing  on  what  the 
ill  health  depended.  The  paper  was  illustrated  by 
charts. 

Anthropology  in  the  Peale  Museum:  Mr.  Geo.  H. 

Peppeb. 

The  Peale  Museum  of  Philadelphia  was  an  in* 
stitution  of  note  in  the  days  when  scientific  col- 
lecting was  in  its  infancy.  For  many  years  it  has 
been  known  that  it  contained  a  fair-sized  collec- 
tion of  anthropological  material,  but  none  could 
say  how  much  or  what  the  character  of  the  speci- 
mens. 

Charles  Willson  Peale  was  the  founder  of  this 
interesting  institution  which  began  its  active 
career  in  1794.  The  general  history  and  a  mono- 
graph on  the  ornithological  specimens  have  been 
written,  but  no  record  of  the  anthropological  ma- 
terial is  known  to  exist.  In  the  archives  of  the 
Pennsylvania  Historical  Society  an  accession 
book  was  found.  It  gives  the  accessions  from 
1805  to  1842  and  it  is  from  these  entries  that  the 
major  part  of  the  information  presented  in  this 
paper   was   obtained.     The   most   interesting  of 


4,  1910] 


SCIENCE 


353 


thaM  were  selected,  and  among  them  were  the 
records  of  specimens  obtained  by  Merriweather 
Lewis  and  William  Clark,  ''In  their  voyage  and 
Joiumey  of  discovery  up  the  Missouri  to  its  source 
and  to  the  Pacific  Ocean."  The  rather  long  list 
of  specimens  noted  are  from  the  various  tribes 
visited  by  these  early  explorers.  Among  other 
entries  of  note  were  specimens  collected  by  Col- 
onel Pike  and  other  noted  travelers. 

A  general  history  of  the  museum  with  its  vari- 
ous homes  and  the  final  sale  of  the  material 
brings  the  paper  to  the  final  disposition  and  fate 
of  many  of  the  specimens.  All  that  are  known  to 
be  in  existence  are  now  in  the  Peabody  Museum 
of  Harvard  University  at  Cambridge,  Mass. 

Calf   Mountain   Mound  in   Manitoba:   Professor 

Henbt  MoirraoMEBY. 

In  September  last  (1009)  Professor  Mont- 
gomery excavated  an  ancient  artificial  mound, 
which  for  many  years  has  been  known  to  the  resi- 
dents of  southern  Manitoba  as  **  Calf  Mountain." 
It  is  situated  on  a  natural  ridge  in  Manitou 
County.  This  mound  is  about  eighty  feet  in 
diameter  and  ten  feet  in  height.  Openings  had 
been  made  in  it  by  other  persons  some  twenty 
years  ago.  During  the  investigation  of  it  about 
thirty  days'  work  in  digging  has  been  expended 
upon  this  mound.  The  excavations  brought  to 
light  nine  burial  places  within  a  circular  area  of 
thirty-five  feet  in  diameter,  and  under  conditions 
which  point  to  the  mound's  having  been  built  in 
portions  at  different  times.  The  objects  in  the 
burial  places  are  in  different  conditions  as  to  their 
preservation,  and  in  addition  to  this  the  cal- 
careous layers  which  covered  the  burials  were 
found  to  overlap  in  such  a  manner  that  the  more 
recent  layers  extended  above  and  over  the  older 
ones  without  a  break  or  interruption. 

The  objects  found  consisted  of  bone  armlets 
with  carving  upon  them,  shell  ornaments,  copper 
beads,  a  piece  of  tanned  hide,  birch  bark  baskets, 
human  skeletons  and  skulls  of  buffaloes. 

Huron  Moo%e  Ha/ir  Embroidery:  Dr.  F.  G.  Speck. 
This  paper  deals  objectively  with  the  moose 
hair  applique  embroidery  of  the  Huron  Indians 
now  living  at  Lorette,  P.  Q.,  Canada.  The  pres- 
ent known  distribution  of  this  type  of  decoration 
was  given,  followed  by  remarks  on  its  antiquity 
and  history.  Details  of  the  technique,  of  which 
there  are  six  varieties,  were  treated  and  illus- 
trated from  specimens  collected  by  the  author  and 
from  those  preserved  in  the  collections  of  various 
museums.     A  list  of  nineteen  decorative  figures 


shows  the  prominence  of  flower  designs  in  this 
art,  since  all  but  two  of  the  figures  represent 
either  partial  or  complete  flowers  or  trees.  The 
author  described  and  interpreted  the  flgures  found 
on  various  embroidered  specimens.  The  paper 
concluded  with  a  discussion  of  both  the  technique 
and  the  symbolism  of  Huron  art,  and,  so  far  as 
was  possible,  a  comparison  of  the  designs  with 
those  of  adjacent  tribes.  This  paper,  the  ma- 
terial for  which  was  obtained  during  several 
visits  to  Canada  in  1908-9,  is  intended  to  appear, 
illustrated  with  flgures  and  plates,  in  a  new  vol- 
ume of  the  Anthropological  Publications  of  the 
University  of  Pennsylvania  Museimi. 

Assiniboine  Folk-lore:  Dr.  Robebt  H.  Lowie. 

The  Assiniboine,  as  a  Dakota  tribe  living  for  a 
long  tim^  in  close  contact  with  the  Cree,  might 
naturally  be  expected  to  exhibit  in  their  mythol- 
ogy traces  of  both  Siouan  and  Algonkian  influ- 
ence. As  a  matter  of  fact,  the  trickster-hero 
cycle  presents  relatively  few  homologies  with 
Siouan  mythology,  but  bears  the  impress  of  west- 
em  Algonkian  influence.  On  the  other  hand,  the 
miscellaneous  folk-lore  tales,  while  to  a  consid- 
erable extent  shared  by  the  same  tribes,  do  not 
show  the  predominance  of  their  influence,  because 
an  approximately  equal  number  has  also  been 
recorded  among  the  Omaha.  From  a  psycholog- 
ical point  of  view,  it  is  interesting  to  note  that 
Inktonmi,  who  appears  in  the  mythology  of  the 
Dakota  proper  as  a  pure  trickster  type,  assumes 
among  the  Assiniboine  some  characteristics  of 
the  culture-hero.  The  secondary  association  of 
elsewhere  distinct  motives  is  also  abundantly  ex- 
emplifled. 

What  is  Totemiamf  Mr.  A.  A.  Goldeitweiser. 

An  analysis  of  the  various  deflnitions  of  totem- 
ism  discloses  a  set  of  phenomena  generally  cov- 
ered by  that  term.  In  examining  the  two  typical 
totemic  regions — ^Australia  and  northern  British 
Columbia — ^we  flnd  them  differing  in  all  essential 
points.  If  we  then  follow  up  the  various  social 
and  religious  phenomena  comprised  in  totemism, 
in  a  number  of  cultural  areas  we  flnd  that  each 
one  of  these  phenomena  may  and  does  occur  inde- 
pendently, often  stands  for  different  psycholog- 
ical facts,  and  has  an  independent  origin. 

In  totemism  then  we  must  see  an  association  of 
these  several  factors.  From  this  point  of  view 
totemism  becomes  the  product  of  a  process  of  con- 
vergent evolution,  and  we  are  confronted  with  a 
nimiber  of  historical  and  psychological  problems 
to  be  investigated. 
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The  Myth  of  Beven  Heads:  Professor  Alezaitdkb 

F.  Ghambsblain. 

Among  the  " misoellaneous  tales"  recorded  by 
Dr.  Clark  Wissler  and  Mr.  D.  G.  Duvall,  in  their 
recent  monograph  on  the  "Mythology  of  the 
Blackfoot  Indians"^  is  "a  myth  of  a  seven- 
headed  person  who  made  a  business  of  devouring 
young  women."  He  is  killed  by  a  man  who  re- 
ceives ''power"  from  some  animals  for  whom  he 
settles  a  quarrel.  The  conclusion  of  the  tale  is 
as  follows:  "After  this  he  married  a  princess. 
Then  the  thunder  stole  her,  but  he  secured  her 
by  killing  a  lion,  then  an  eagle,  which  flew  out  of 
the  lion,  then  a  rabbit,  which  came  out  of  the 
eagle,  then  a  dove,  which  came  out  of  the  rabbit, 
etc." 

The  authors  cited  comment  upon  this  tale: 
"This  story  is  believed  by  the  Indians  to  have 
been  brought  in  by  the  French."  The  conclusion 
certainly  suggests  such  an  origin,  with  its  men- 
tion of  a  "princess,"  and  the  succession  of  ani- 
mals killed. 

But  a  "  tale  of  Seven-heads  "  is  known  from  the 
Kutenai,*  the  Arapaho  and  Sarcee — and  probably 
also  the  Gros  Ventre.  So  far  as  the  present 
writer  is  aware,  the  only  native  text  of  the 
"tale  of  Seven-heads"  hitherto  obtained  is  the 
impublished  Kutenai  version  recorded  in  1891  by 
him  from  the  dictation  of  a  Lower  Kutenai  In- 
dian. In  the  Kutenai  version  Wistatlatlam 
(Seven-heads),  is  defeated  and  killed  by  a  youth 
named  Sanuktlaent  (Bad  Shirt),  after  he  has 
been  given  "  medicine,"  to  make  him  strong,  by  a 
young  woman,  his  wife.  Here  the  tale  is  thor- 
oughly Indian  in  aspect;  the  "princess"  is  ab- 
sent; and  the  story  ends  by  the  hero  cutting  out 
or  pulling  out  the  tongue  of  his  defeated  ad- 
versary, and  carrying  it  home  as  evidence  of  his 
triumph. 

The  Kutenai  version  seems  to  prove  that  we 
have  here  an  original  Indian  legend,  which  in  the 
case  of  the  Blackfoot  version  noted  above  has  been 
contaminated  from  European  sources,  the  Kutenai 
retaining  the  simpler  aboriginal  form. 

Professor  W.  H.  Holmes,  president  of  the  joint 
meeting  of  Section  H  and  the  American  Anthro- 
pological Association,  read  an  important  paper 
on  "  Some  Problems  of  the  American  Race,"  which 
was  illustrated  by  original  and  instructive  dia- 
grams.   The  paper,  being  still  unfinished,  will  not 

^  Anthrop,  Pap,  Amer.  Mus.  Nat,  Hiet,,  1908, 
II.,  163. 

*  Ghamberlain,  Rep.  Brit.  Assoc.,  1892;  Kroeber, 
Anthrop,  Pap,  Amer,  Mue,  Nat,  Hist,,  1907,  I.,  57. 


be  published  at  present.  Dr.  S.  A.  Barrett's  two 
communications  on  "The  Characteristics  and 
Material  Culture  of  the  Cayapa-Indians "  and 
"  The  Cayapa  Spirit  World  "  are  extracts  from  a 
larger  work  which  will  appear  shortly  as  part  of 
a  series  printed  privately  and  entitled,  "Contri- 
butions to  South  American  Archeology."  The 
paper  by  Dr.  George  Grant  MacCurdy,  on  "The 
Alligator  Motive  and  Figures  with  Mixed  Attri- 
butes in  the  Ancient  Art  of  Chiriqui,"  is  to  ap- 
pear as  a  monograph  in  the  Anthropological 
Publications  of  the  University  of  Pennsylvania. 

Two  other  papers  were  read,  of  which  the  secre- 
tary has  no  abstracts:  "Native  American  Bal- 
lads," by  Mr.  Phillips  Barry;  and  "A  Possible 
Explanation  of  Conventionalized  Art,"  by  Dr.  H. 
J.  Spinden. 

The  following  papers  were  read  by  title : 

{a)  Rock  Inscriptiona ;  (h)  Stages  of  Progress  in 
Parallels  of  Latitude:  Dr.  Stephen  D.  Peet. 

(a)  The  Incensario;  (  h)  The  Distribution  of 
Qray  Pottery  in  the  Pueblo  Region:  Dr.  Wai/eeb 

HOUOH. 

Symbolism  in  a  Japanese  Marriage:  Mrs.  Sabah 

S.  James. 
Distribution  of  South  American  Linguistic  Stocks 

(map) :  Professor  A.  F.  Chambeblain. 

An  Introductory  Paper  on  the  Teioa  Language 
(printed  in  this  journal) :  Mr.  John  P.  Has- 

RINOTON. 

Literary  Form  in  Oral  Tradition:  Professor  Fbakz 
Boas. 

Folk  Songs  and  Music  of  Oataluna:  Mr.  A.  T. 

SiNGLAIB. 

A  Grammatical  Sketch  of  the  Coos  Language  of 

Northu)estem  Oregon:  Mr.  Lso  J.  FBAOHTEir- 

bebo. 

One  of  the  particularly  attractive  features  of 
the  week  was  "Cambridge  Day,"  all  members  of 
the  joint  meeting  being  guests, of  the  Division  of 
Anthropology  of  Harvard  University.  The  morn- 
ing was  spent  at  Peabody  Museum,  after  which 
luncheon  was  served  at  the  Colonial  Club. 
Special  cars  were  provided  both  to  and  from 
Cambridge.  Many  members  also  took  advantage 
of  the  special  facilities  offered  by  their  respective 
officers  to  visit  the  museums  of  anthropology  at 
Salem  and  Andover.  The  social  functions  in- 
cluded a  nimiber  of  special  luncheons  and  dinners 
given  by  local  anthropologists  and  their  friends. 

Geoboe  Gbant  MagCubdt 

Yale  Univebsitt, 
New  Haven,  Conn. 
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800IBTIE8  AND  ACADEMIES 

THB  nn>IAITA  ACADEICT  OF  SOIBNGE 

At  the  annual  meeting  of  the  Indiana  Academy 
of  Science,  held  at  Indianapolis,  Ind.,  on  November 
25-27,  the  twenty-fifth  anniversary  of  the  found- 
ing of  the  academy  was  celebrated.  A  special 
program  was  arranged  under  the  direction  of 
Honorable  Amos  W.  Butler,  one  of  the  charter 
members  of  the  academy  and  the  acknowledged 
&ther  of  it.  His  plan  was  to  bring  together  not 
only  the  present  membership,  but  all  the  living 
ex-presidents  and  charter  members  as  well  as 
representatives  of  the  educational  and  scientific 
societies  of  this  and  adjoining  states.  Among 
thooe  who  responded  to  this  invitation  were  Presi- 
dent Jordan,  of  Leland  Stanford  University;  J. 
M.  Coulter,  of  Chicago  University;  H.  W.  Wiley, 
chief  of  the  Bureau  of  Chemistry,  and  B.  W. 
Evermann,  of  the  Bureau  of  Fisheries,  Washington, 
D.  C;  W.  A.  Noyes,  of  the  University  of  Illinois; 
C.  A.  Waldo,  of  Washington  University,  St.  Louis; 
Dr.  A.  Springer,  of  Cincinnati,  and  George  T. 
Moore,  of  the  St.  Louis  Botanical  Gardens.  In 
addition  delegates  were  present  representing  the 
Indiana  Teachers'  Association,  the  Indiana  Med- 
ical Society,  the  Indiana  Section  of  the  American 
Chemical  Society,  the  Indiana  Audubon  Society, 
the  Indiana  Engineers'  Society,  the  Indiana  His- 
torical Society,  the  Indiana  Physics  Teachers' 
Society,  the  Association  of  Science  and  Mathe- 
matics Teachers. 

At  the  general  sessions  on  Friday  about  three 
hundred  were  present  to  listen  to  the  addresses 
of  A.  L.  Foley,  president  of  the  academy.  President 
Jordan  and  Professor  J.  M.  Coulter.  The  same 
evening  a  banquet  was  held  in  the  Claypool  Hotel 
at  which  covers  were  laid  for  more  than  one  hun- 
dred. Professor  D.  W.  Dennis,  of  Earlham  Col- 
lege, acted  as  toastmaster  and  responses  were 
made  by  President  Jordan,  Dr.  A.  Springer,  Hon. 
B.  W.  Everman,  Professors  J.  M.  Coulter,  Glenn 
Cnlbertson,  Geo.  T.  Moore  and  M.  H.  Stuart.  The 
membership  committee  reported  fifty-six  names  for 
membership.  The  following  were  elected  officers 
for  the  coming  year: 

President — ^P.  N.  Evans,  Purdue  University. 

Vioe-preMent — ^C.  R.  Dryer,  State  Normal 
Sdiool. 

Seeretary^-Q.  W.  Benton,  Shortridge  High 
School,  Indianapolis. 

Auigtani  Secretarj^ — ^A.  J.  Bigney,  Moore's  Hill 
College. 

Treasurer — ^W.  J.  Moenkhaus,  State  University. 

Editor^H.  L.  Bruner,  Butler  College. 


The  papers  and  addresses  will  appear  in  the 
Proceedings,  which  is  published  annually  from  an 
appropriation  made  by  the  state.  The  following 
is  the  program  of  the  meeting: 

Thursday,  Noi>emher  25 

Meeting  of  the  executive  conmiittee. 

Informal  dinner. 

Address—"  By  Packtrain  to  the  Tiptop  of  the 
United  States  in  Quest  of  the  Golden  Trout,"  B. 
W.  Evermann,  U.  S.  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Friday,  November  26 

President's  Address — "  Recent  Progress  in  Phys- 
ics," Dr.  A.  L.  Foley,  Bloomington. 

Address — ^"Recent  Progress  in  Chemistry,"  Dr. 
H.  W.  Wiley,  chief  of  the  Bureau  of  Chemistry, 
U.  S.  Department  of  Agriculture,  Washington, 
D.  0. 

Address — ^"Recent  Progress  in  Botany,"  Dr. 
John  M.  Coulter,  department  of  botany,  Chicago 
University. 

Greetings  from  other  societies. 

Informal  luncheon. 

Address— "  Darwin  Fifty  Years  after,"  Dr. 
David  Starr  Jordan,  president  Leland  Stanford 
University,  president  of  the  American  Association 
for  the  Advancement  of  Science. 

The  academy  met  in  sections.  A  few  papers, 
mostly  those  of  historical  character,  were  read. 

Banquet — ^D.  W.  Dennis,  toastmaster. 

Saturday,  November  27 

Address — "  Methods  and  Materials  used  in  Soil 
Testing,"  H.  A.  Huston,  Chicago. 

Address — "  Federal  Control  of  International  and 
Interstate  Waters,"  B.  W.  Evermann,  U.  S.  Bureau 
of  Fisheries. 

Address — "The  Speed  of  Migration  of  Salmon 
in  the  Columbia  River,"  Charles  W.  Greene,  Uni- 
versity of  Missouri. 

Address — ^"Some  Hoosier  and  Academy  Ex- 
periences," C.  A.  Waldo,  Washington  University, 
St.  Louis,  Mo. 

Suggestions.  Plans  for  the  Academy — John  S. 
Wright,  Stanley  Coulter,  H.  E.  Barnard,  W.  E. 
Stone,  C.  Leo  Mees,  W.  A.  Cogshall. 

The  following  is  a  complete  list  of  papera 
presented : 

General 

"Thought  Stimulation,  imder  what  Conditioner 
does  it  Occur?"  Robert  Hessler. 

"Does  Blood  Tell?"  William  B.  Streeter, 
Greensboro,  N.  C. 

"  Hygiene  of  Indoor  Swimming  Pools,  with  Sug- 
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gestions  for  Practical  Disinfection/'  Severance 
Burrage. 

"Indiana  Problems  in  Sewage  Disposal/'  R.  L. 
Sackett. 

"Defective  Elementary  Science/'  William  N. 
Heiney. 

"Some  Hoosier  and  Academy  Experiences/'  G. 
A.  Waldo,  Washington  University. 

"  Darwin  Fifty  Years  After/'  David  Starr  Jor- 
dan, president  Leland  Stanford  Jr.  University. 

"  Streamers  tliat  Show  Reversal  of  Curvature 
in  the  Corona  of  1803/'  John  A.  Miller. 

"  That  Erroneous  Hiawatha/'  Albert  B.  Reagan. 

Chemistry 

"  Methods  and  Materials  used  in  Soil  Testing/' 
H.  A.  Huston,  Chicago,  111. 

"  The  Discovery  of  the  Composition  of  Water " 
(illustrated),  W.  A.  Noyes,  University  of  Illinois. 

"Molecular  Rearrangements  of  Derivatives  of 
Camphor,"  W.  A.  Noyes. 

"Use  of  Refractometer  in  Dry  Substance  Esti- 
mation," A.  Hugh  Bryan,  U.  S.  Bureau  of  Chem- 
istry. 

"  Conductivity  and  Ionization  of  Solutions  of 
CerUin  Salts  in  Ethyl  Amine/'  E.  G.  Mahin. 

"Recent  Progress  in  Chemistry,"  H.  W.  Wiley, 
chief  of  the  Bureau  of  Chemistry,  U.  S.  Depart- 
ment of  Agriculture. 

"  Electric  Osmose/'  Harry  N.  Holmes. 

"On  a  New  Complex  Copper  Cyanogen  Com- 
poimd,"  A.  R.  Middleton. 

"Determination  of  Endothermic  Gases  by  Com- 
bustion/' A.  R.  Middleton. 

Mathematics 

"A  Method  of  Instruction  in  Solid  Analytical 
Geometry/'  Arthur  S.  Hathaway. 

"  The  Relative  and  Reduced  Equations  of  Motion 
of  n  Bodies  in  Space  of  n  Dimensions  or  Less," 
Arthur  S.  Hathaway. 

"Discussion  of  the  Regular  Inscribed  Penta- 
gon," John  C.  Gregg. 

"If  the  Bisectors  of  Two  Angles  of  a  Triangle 
are  Equal,  those  Angles  are  Equal,"  John  C. 
Gregg. 

Physics 

"Direct  Reading  Accelerometers,"  C.  R.  Moore. 
"  Recent  Work  in  Wood  Physics,"  W.  K.  Hatt. 
"  Expansion  of  Paving  Blocks,"  W.  K.  Hatt. 
"  Strength  of  Building  Block,"  H.  H.  Schofield. 
"  Slip  of  Riveted  Joints/'  Albert  Smith. 
"Polarization  of  a  Cadmium  Cell,"  Rolla  R. 
Ramsey. 


"  Investigation  of  the  Point  Discharge  in  a 
Magnetic  Field/'  Oscar  W.  Silvey. 

"The  Tenacity  of  Gelatine/'  Arthur  L.  Foley. 

"  Objections  to  LiaPlace's  Theory  of  Capillarity," 
Arthur  L.  Foley. 

"  Cohesion  of  Water  as  Modified  by  Certain  Dis- 
solved Salts/'  Edwin  Morrison. 

Cfeology  and  Oeography 

"Some  Features  of  Delta  Formation,"  Charlev 
R.  Dryer. 

"  A  Physiographic  Survey  of  an  Area  near  Terre 
Haute,  Ind.,"  Charles  R.  Dryer,  Melvin  K.  Davis. 

"  The  Collecting  Area  of  the  Waters  of  the  Hot 
Springs  of  Hot  Springs,  Ark.,"  A.  H.  Purdue, 
University  of  Arkansas. 

''The  Geographical  and  Geological  Distribution 
of  Some  Pleistocene  Mammals/'  0.  P.  Hay,  U.  S. 
National  Museum. 

"On  the  Restoration  of  Skeletons  of  Fossil 
\  ertebrates/'  O.  P.  Hay. 

"  Paleontology  and  the  Recapitulation  Theory," 
E.  R.  Cummings. 

"The  Tippecanoe,  an  Infantile  Drainage  Sys- 
tem," W.  A.  McBeth. 

"  Observations  on  Cyclones  and  Anti-cyclones  of 
North  Temperate  Latitudes/'  W.  A.  McBeth. 

Zoology 

"A  Paired  Entoplastron  in  Trionyx  and  its 
Significance,"  Henry  H.  Lane,  Oklahoma  State 
University. 

"  Physiological  Explanation  of  the  Psycho-phys- 
ical Law  of  Weber/'  Guido  Bell. 

"  On  the  Nature  and  Source  of  Thrombin,"  L.  J. 
Rettger. 

"Federal  Control  of  International  and  Inter- 
state Waters,"  B.  W.  Evermann,  U.  S.  Bureau  of 
Fisheries. 

"By  Packtrain  to  the  Tiptop  of  the  United 
States  in  Quest  of  the  Golden  Trout"  (illus- 
trated), B.  W.  Evermann. 

"The  History  of  Zoology  in  Indiana,"  C.  H. 
Eigenmann. 

"An  Analytic  Study  of  the  Faunal  Changes  in 
Indiana,"  Walter  L.  Hahn,  South  Dakota  State 
Normal  School. 

"  Some  Notes  on  Parasites  fo\md  in  Frogs  in 
the  Vicinity  of  St.  Paul  in  June,"  H.  L.  Osbom, 
Hamline  University. 

"  The  Mocking  Bird  in  Indiana,"  A.  J.  Bigney. 

"Cross-fertilization  among  Fishes,"  W.  J. 
Moenkhaus. 

"  Observations  on  Woodpeckers,"  John  T.  Camp- 
bell. 
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"The  Development  of  the  Reproductive  Organs 
of  Chara  fragilia,"  Greorge  N.  Hoffer. 

**  ParoxTsmal  Hemoglobinuria/'  Oliver  P.  Terry. 

''The  Evolution  of  Insect  (xaller  as  Illustrated 
by  the  Genus  Amphibolips/'  Mel  T.  Cook,  Dela- 
ware Coll^pe. 

''The  Speed  of  Migration  of  Salmon  in  the 
Columbia  River/'  Charles  W.  Greene,  University 
of  Missouri. 

"Observations  on  Cerebral  Localization/'  J. 
RoUin  Slonaker,  Leland  Stanford  Jr.  University. 

"A  Study  of  the  Composition  of  Butter  Fat/' 
0.  F.  Hunziker,  G.  W.  Spitzer. 

"The  Nasal  Muscles  of  Vertebrates/'  H.  L. 
Bruner. 

Botany 

"Physiological  Apparatus/'  Frank  M.  Andrews. 

"Some  Monstrosities  in  Plants/'  Frank  M. 
Andrews. 

"A  List  of  Algn/'  Frank  M.  Andrews. 

" Rev^fetation  of  the  Salton  Basin"  (illus- 
trated), D.  T.  MacDougal,  director  Desert  Labora- 
tory, Tucson,  Ariz. 

"Forest  Conditions  in  Indiana/'  Stanley  Coulter. 

"  Some  Additions  to  Indiana  Flora,  Number  4," 
Charles  C.  Deam. 

"The  Medicinal  Value  of  Eupatorium  perfoli- 
atum,"  A.  J.  Bigney. 

"Bight  and  Wrong  Conceptions  of  Plant 
KuBts,"  J.  C.  Arthur. 

"The  Effect  of  Preservatives  on  the  Develop- 
ment of  Penidllium,"  Katherine  Golden  Bitting. 

"Recent  Progress  in  Botany/'  John  M.  Coulter, 
Chicago  University. 

J.  H.  Raitsom, 
Secretary 

THE  KAI7SAS   ACADEMY  OF  BCIENOE 

"^TA  academy  held  its  forty-second  annual  meet- 
«jig  at  Ottawa,  Kans.,  on  December  28,  29  and  30. 

After  the  usual  business  meeting  on  the  evening 
ci  December  28,  Professor  Frank  E.  Jones,  of  the 
University  of  Kansas,  lectured  on  "A  Tour  of 
the  Philippines."  The  lecture  was  very  interest- 
ing and  illustrated  by  projections  of  many  photo- 
graphs, obtained  by  the  author  during  several 
years'  residence  in  the  islands. 

On  Wednesday  the  reading  and  discussion  of 
papers  were  taken  up  from  the  following  program : 

"A  Suggested  Revision  of  the  Terminology  of 
Agriculture,"  by  L.  C.  Wooster. 

"An  Esker  near  Mason,  Mich.,"  by  L.  C. 
Woorter. 

"  A  Rare  Mexican  Cycad,"  by  W.  B.  Wilson. 
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"Recent  Methods  in  Organic  Analysis/'  by  E. 
R.  Groner. 

"Successful  Termination  of  the  Loco  Weed 
Investigation,"  by  L.  E.  Sayre. 

"Analysis  of  Food  Accessories  under  the  Food 
and  Drugs  Law/'  by  L.  E.  Sayre. 

"  Physical  Culture  in  Schools,"  by  J.  H.  Klopf er. 

**  The  Dance  and  Shamanic  Performances  of  the 
Quileute  Indians,"  by  A.  B.  Reagan. 

"Sketches  of  Indian  Life  and  Character,"  by 

A.  B.  Reagan. 

"Maxwell's  Method  of  Comparing  Electrostatic 
Capacity  with  Self-inductance,"  by  J.  A.  G.  Shirk. 

"A  New  Geometrical  Figure  and  its  Possible 
Application/'  by  E.  C.  WarfeL 

"Preliminary  Note  on  Measuring  the  Speed  of 
Photographic  Shuttera/'  by  H.  I.  Woods. 

"  Pollution  of  Domestic  Ground  Water  Supply/' 
by  S.  J.  Crumbine. 

"  Tools  and  Toys/'  by  B.  B.  Smyth. 
Milk-sickness  in  Kansas,"  by  L.  C.  R.  Smith. 
The  Flora  of  Minima  Hill,"  by  L.  C.  R.  Smyth. 

"  An  Embryonic  Plesiosaur  Propodial,"  by  R.  L. 
Moodie. 

"Provisional  list  of  the  Flora  of  Kansas/'  by 

B.  B.  Smyth,  John  H.  Schaffner  and  L.  C.  R. 
Smyth. 

"Is  the  Dakota  Formation  Upper  or  Lower 
Cretaceous?"  by  J.  E.  Todd. 

"Further  Notes  on  Pleistocene  Drainage/'  by 
J,  E.  Todd. 

"An  Aberrant  Walnut?"  by  I.  D.  Cardiff. 

"  Fifty  Years  of  Evolution/'  by  A.  H.  Thompson. 

"Additions  to  the  List  of  Kansas  Coleoptera 
for  1909,"  by  W.  Knaus. 

"  Note  on  the  Food  of  Bothrotea  Knaueii  Caley," 
by  W.  Knaus. 

"Notes  on  Kansas  Coleoptera,"  by  W.  Knaus. 

"Kansas  Coleoptera — ^the  Families  Throscidse, 
Lampyrids,  Malachidse,  Clevidse,  CupescidsB,  Cio- 
idsB,  MelandoyidiB,  Oedemeridie,  Anthicidse,  Pyro- 
chroidn  and  Rhipiphoridse/'  by  W.  Knaus. 

"Changes  in  the  Cottonwood  Limestone  South 
of  Cottonwood  Falls,"  by  J.  A.  Yates. 

"  On  the  Coloring  Matter  in  Fruits,"  by  B.  H.  S. 
Bailey  and  E.  L.  Tague. 

"On  the  Occurrence  of  Manganese  in  Waters/' 
by  C.  C.  Young. 

"A  Comparison  of  Some  Methods  of  Making 
Thymine,"  by  D.  F.  McFarland. 

"  On  Food  Adulterations,"  by  H.  L.  Jackson. 

"The  Prairie  Dog  Situation  in  Kansas,"  by  T. 
H.  Scheffer. 

"  Investigating  the  Mole/'  by  T.  H.  Scheffer. 
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Catalytic  Testa  and  Treatment  of  Systematic 
Phtysia,"  by  W.  P.  McCartney. 

"  Midcontinent  Petroleum,"  by  F.  W.  Bushong. 

"  Some  Difficulties  in  Arsenic  Tests/'  by  F.  B. 
Dains. 

"  In  the  Laramie  and  Niobrara  Cretaceous/'  by 
C.  H.  Sternberg. 

"  Observations  on  Cytology  of  Equiaetum,**  by 
I.  D.  Cardiff. 

The  time  was  closely  occupied  in  this  order  till 
6  P.M.,  when  the  academy  repaired  to  Charlton 
Cottage  to  partake  of  an  elegant  banquet  tendered 
by  the  local  members. 

Following  the  banquet  the  retiring  president, 
Dr.  F.  B.  Dains,  gave  an  address  on  "The  Lives 
of  Silliman,  Hare  and  Cook,  and  their  Influence 
on  American  Science."  Dr.  J.  T.  Lovewell  gave 
some  personal  reminiscences  of  the  elder  Silliman 
and  of  the  methods  of  teaching  chemistry  fifty 
years  ago. 

On  Thursday  the  reading  and  discussion  of 
papers  were  resumed,  and  in  the  free  and  in- 
structive comments  and  questions,  much  interest 
was  manifested  and  advantages  gained. 

The  academy  is  growing  in  numbers  and  influ- 
ence, having  now  about  two  hundred  members,  and 
is  enlarging  its  library  and  museum.  In  the  near 
future  it  will  have  rooms  in  the  Memorial  Build- 
ing, now  being  erected  in  Topeka,  the  state  cap- 
ital, and  have  a  permanence  of  quarters  it  has 
hitherto  lacked.  The  annual  volumes  of  Tranaac- 
tiona,  now  published  by  the  academy,  are  growing 
in  size  and  value  and  are  welcomed  as  exchanges 
by  most  scientific  societies.  The  present  officers 
were  reelected  for  the  ensuing  year: 

President — F.  B.  Dains,  Topeka. 

Vice-presidents — J.  M.  McWharf,  Ottawa,  and 
i.  J.  Smith,  Emporia. 

Trecisurer — ^F.  W.  Bushong,  Lawrence. 

Secretary — J.  T.  Lovewell,  Topeka. 

Topeka  will  be  the  place  of  next  meeting  and 
the  time  will  probably  be  during  the  Christmas 
holidays.  J.  T.  Lovewell 

THE    CHICAGO    ACADEMY  OF   SCIEI7CE8 

At  the  annual  meeting  of  the  Chicago  Academy 
of  Sciences,  held  January  11,  the  following  officers 
were  elected: 

President—Br,  T.  C.  Chamberlin. 

First  Vice-president — ^Mr.  A.  L.  Stevenson. 

Second  Vice-president — ^Mr.  C.  H.  Blatchford. 

Secretary — Dr.  Wallace  W.  Atwood. 

Head  Curator — ^Mr.  Frank  C.  Baker. 


The  honorary  curators  were  elected  as  follows: 
Dr.  Thomas  C.  Chamberlin,  general  geology;  Dr. 
btuart  Weller,  paleontology;  Dr.  Oliver  0.  Far- 
rington,  mineralogy;  Professor  E.  J.  Hill,  botany. 

Annual  reports  were  received  from  the  trustees, 
the  secretary,  the  treasurer  and  the  curator. 
During  the  past  year  the  emphasis  in  the  museum 
work  has  been  placed  upon  ecological  exhibits  and 
on  the  preparation  of  loan  collections  suitable  for 
use  in  the  public  and  private  schools  of  the  city. 
The  demand  for  such  material  has  greatly  ex- 
ceeded the  supply  and  the  work  will  be  conducted 
on  a  larger  scale  during  the  coming  year.  The 
academy  has  undertaken  during  the  past  year  to 
enter  more  intimately  and  actively  into  coopera- 
tion with  the  educational  institutions  of  the  city 
to  improve  and  extend  the  teaching  of  nature 
study  to  the  children  and  the  science  courses  in 
high  schools.  To  this  end  a  course  of  instruction 
was  offered  to  the  teachers  by  Dr.  Henry  C. 
Cowles,  of  the  University  of  Chicago,  on  "  Plants 
and  their  Field  Relations."  For  the  children,  a 
series  of  Saturday  afternoon  lessons  was  arranged. 
These  were  given  by  Dr.  Herman  S.  Pepoon.  The 
children  were  admitted  as  delegates  from  the 
seventh  and  eighth  grades  in  the  public  schools, 
each  delegate  representing  his,  or  her,  class.  Over 
one  hundred  applicants  applied  for  this  course 
and  the  reports  from  the  teachers  and  the  prin- 
cipals indicate  that  each  delegate  returned  to  the 
class  with  an  enthusiastic  report  of  the  work 
which  had  been  offered  at  the  academy.  These 
new  lines  of  work  were  supplemented  by  lectures 
given  at  the  schools  by  members  of  the  staff  and 
by  evening  lectures  at  the  academy  building  which 
were  open  to  the  public  and  to  which  school 
delegates  were  also  admitted.  The  cooperation  on 
the  part  of  the  teachers  and  the  principals  has 
been  most  gratifying  and  the  trustees  of  the 
academy  have  appropriated  funds  for  the  con- 
tinuation and  development  of  the  educational  and 
muse\im  extension  work  during  the  coming  year. 

During  the  past  year  the  academy  published  a 
bulletin,  on  the  '*  Higher  Fungi  of  the  Chicago 
Region,"  by  Dr.  Will  S.  Moffatt.  This  bulletin  is 
illustrated  with  twenty-three  full-page  half-tone 
plates. 

Mr.  Frank  C.  Baker  has  completed  for  publica- 
tion a  monograph  on  the  "Lymneeids  of  Middle 
and  North  America."  This  work  is  the  result  of 
ten  years  of  study  involving  the  examination  of 
all  the  large  collections  of  moUusks  in  the  United 
States. 
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Other  research  work  is  in  progress  and  addi- 
tional publications  will  probably  appear  during 
Um  coming  year. 

The  relationship  of  the  academy  to  the  public 
daring  the  past  year  may  be  tabulated  as  follows: 

Annual  attendance  to  museum  300,000 

Annual  attendance  to  public  lectures 4,000 

Attendance  at  the  12  lessons  in  the  first 
teachers'  course  (28  teachers  X  12  les- 
sons)      336 

Attendance  at  the  6  lessons  in  the  young 
people's  course  (6  lessons  X  122  pupils)  732 

School  children  addressed  by  delegates  to 
young  people's  course  50,000 

Children  addressed  at  schools  by  Mr.  F. 
C.  Baker,  of  museum  staff 11,303 

J^oan  collections  from  museum  ( 129  school 
rooms  averaging  50  pupils)    6,450 

Total    372,821 

Wallace  W.  Atwood, 

Secretary 

THE  BIOLOGICAL  80CIETT  OF  WASHINGTON 

The  365th  meeting  of  the  society  was  held  Jan- 
uary 22,  in  the  main  hall  of  George  Washington 
UniTersity,  with  President  T.  S.  Palmer  in  the 
chair  and  about  a  himdred  persons  present. 

The  following  commimication  was  presented: 

Fluctuation  of  AninuU  Population  in  tJie  North- 

ioest:  Ebitest  Thompson  Seton. 

The  speaker  described  conditions  as  to  animal 
life  observed  during  his  long  residence  in  Mani- 
toba, instancing  the  marked  changes  in  numbers 
of  indigenous  mammals  to  be  seen  from  year  to 
year.  Shrews,  muskrats,  rabbits,  lynxes,  wolves 
and  other  animals  were  subject  to  great  fluctua- 
tion in  numbers.  In  some  cases  the  causes  of 
change  were  partially  known,  but  in  others  they 
could  not  be  explained.  Mr.  Seton  exhibited 
charts  showing  diagrammatically  the  yearly  col- 
lections of  skins  of  fur-bearing  animals  by  the 
Hudson's  Bay  Company.  These  showed  in  a  clear 
way  the  enormous  fluctuations  in  the  fur  returns 
during  the  years  from  1751  to  1891. 

An  interesting  discussion  followed.  D.  E.  Lantz 
called  attention  to  the  fact  that  the  prevailing 
fashions  in  fur  garments  often  have  much  to  do 
with  the  numbers  of  skins  collected.  Dr.  Palmer 
showed  how  the  prevailing  fashion  influences  the 
sale  of  bird  skins  and  feathers,  and  how  it  has 
often  disastrously  affected  the  bird  population  of 
certain  districts  and  nearly  exterminated  a  species. 


Vernon  Bailey  told  of  the  occasional  vast  in- 
creases in  numbers  of  small  mammals,  referring 
especially  to  the  field  mice  {Microtus  montana), 
which  in  1007  and  1908  did  enormous  injury  to 
crops  in  the  Carson  and  other  valleys  of  the  west. 
In  this  instance  predatory  mammals  and  birds 
assisted  by  unfavorable  weather  conditions  were 
recognized  factors  in  removing  the  plague  of  mice. 

Dr.  A.  D.  Hopkins  told  of  the  enormous  fluctua- 
tions in  numbers  of  certain  insects,  well-known 
illustrations  being  afforded  by  plagues  of  locusts 
and  crickets  and  the  periodical  appearance  of 
cicadas.  He  gave  as  a  particular  illustration  the 
northward  migration  of  the  southern  pine  bark 
beetle  {Dendroctonua  frontalis),  which  in  1891 
and  1892  culminated  in  the  destruction  of  a  large 
part  of  the  pine  and  spruce  timber  on  about  75,000 
square  miles  of  the  forests  of  Pennsylvania,  Mary- 
land, Virginia  and  West  Virginia.  Being  a  south- 
em  species,  it  could  not  withstand  the  extreme 
cold  of  the  winter  of  1892-3,  and  the  species 
perished  throughout  the  region  named,  while 
native  insects  were  not  killed.  In  this  case,  the 
sudden  change  in  numbers  was  well  understood. 

Dr.  Barton  W.  Evermann  called  attention  to  the 
fact  that  there  is  a  well-marked  periodicity  in  the 
run  of  certain  species  of  flshes.  This  is  notably 
the  case  with  the  humpback  salmon  in  the  rivers 
of  the  Puget  Soimd  region  and  the  sockeye  salmon 
in  the  Eraser  River.  A  large  run  of  humpbacks 
takes  place  in  the  odd  years  (as  in  1905,  1907, 
etc.)  and  a  much  smaller  run  in  the  even  years. 
A  big  run  of  sockeyes  occurs  every  fourth  year, 
the  run  in  each  of  the  three  other  years  of  the 
cycle  being  smaller.  The  reasons  for  this  period- 
icity are  not  fully  understood.  These  species  of 
salmon,  like  all  salmon  on  our  west  coast,  spawn 
only  once,  then  die,  even  before  the  eggs  hatch; 
so  that  no  Pacific  salmon  ever  saw  any  of  its 
children  or  either  of  its  parents.  The  life  of  the 
sockeye  salmon  is  probably  four  years.  The  eggs 
laid  in  the  Eraser  River  produce  fish  which  come 
back  four  years  later  to  spawn.  If  the  spawning 
conditions  in  some  year  of  the  remote  past  were 
exceptionally  favorable  and  an  unusual  number  of 
young  fish  hatched,  every  fourth  year  thereafter 
ought  to  be  a  big  year  for  that  species.  It  is 
believed  that  an  explanation  like  this  is  the  cor- 
rect one. 

The  discussion  was  closed  by  Dr.  Palmer  and 
Mr.  Seton,  and  the  society  then  adjourned. 

D.  E.  Lantz, 
Recording  Secretary 
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THK  B0TA17ICAL   BOCIETT  OF  WASHINGTON 

The  fifty-ninth  regular  meeting  of  the  society 
was  held  at  the  Ebbitt  House,  January  29,  1910, 
at  eight  o'clock,  P.M.;  President  Wnu  A.  Taylor 
presided.    The  following  papers  were  read: 

Legal  Regulaiion  of  Plant  Diaeaaes:  Dr.  Haven 
Metoalt,  U.  S.  Bureau  of  Plant  Industry. 

Further    Botanical   Evidetwe    regarding    Coastal 
Suhaidenoe:  H.  H.  Babtlett,  U.  S.  Bureau  of 
Plant  Industry. 
The  full  paper  will  appear  in  a  forthcoming 

number  of  Bhodora, 

The  Use  of  the  Immersion  Refraotometer  in  the 

Btudy  of  Plant  Emtraots:  H.  C.  Gk)BB,  U.  S. 

Bureau  of  Chemistry. 

The  Zeiss  immersion  refraotometer,  an  instru- 
ment which  measures  index  of  refraction  of  liquids 
in  terms  of  an  arbitrary  scale,  was  shown  and  its 
probable  usefulness  in  vegetable  physiological 
studies  was  illustrated  by  readings  on  cane  sugar 
and  on  cider.  The  arbitrary  scale  is  so  con- 
structed that  in  many  cases  the  readings,  less  the 
amounts  due  to  the  presence  of  water,  are  almost 
exactly  proportional  to  the  amounts  of  dissolved 
substance.  This  is  particularly  true  for  dilute 
solutions,  e.  g,,  dilute  solutions  of  sugars.  Tables 
can  therefore  easily  be  constructed  for  any  sub- 
stances or  groups  of  substances  for  which  tables 
are  now  lacking.  Solutions  can  be  examined  rap- 
idly. Small  amounts  are  required,  1  c.c.  being 
sufficient,  though  more  is  desirable,  and  the  solu- 
tion need  not  be  dear.  Further,  a  definite  phys- 
ical constant,  the  index  of  refraction,  is  deter- 
mined. 

The  instrument  is  brought  to  the  attention  of 
botanists  because  it  is  well  adapted  to  field  work, 
and  has  been  found  to  be  very  useful  in  detecting 
slight  differences  in  sugar  content,  therefore  it 
may  be  used  in  making  selections  among  sugar- 
containing  plants  and  fruits,  and  in  detecting 
differences  in  soluble  carbohydrates  due  to  slight 
changes  in  environment.  The  refraotometer  has 
been  found  very  useful  In  the  study  of  the  rate 
of  fermentation  of  apple  cider  in  cold  storage. 
It  is  also  widely  used  in  technical  work  and  in 
food  analysis. 

A  preliminary  study  of  the  ratio  of  the  scale 
readings,  less  15,  the  reading  due  to  pure  water 
at  17.5®  C,  to  the  per  cent,  of  cane  sugar  in 
solution,  shows  that  the  ratio  varies  from  3.76 
to  4.09  for  amounts  of  sugar  from  2.5  to  16  per 
cent.,  the  figures  being  as  follows: 


4 

BaUo  of  Scale  Readings 

Per  Cent,  of 

lest  15,  to  Per  Cent. 

Cane  Sugar 

of  Sugar. 

2.5 

3.75 

5.0 

3.81 

0.0 

3.91 

13.0 

4.01 

17.0 

4.09 

A  study  of  the  ratio  of  the  scale  readings  less 
15,  to  the  total  solids,  of  13  samples  of  freshly 
pressed  cider  showed  the  ratio  to  be  3.91,  with  a 
TOfl^TimiiTn  of  4.09  and  a  minimum  of  3.79.  It  is 
practicable,  therefore,  to  work  out  for  a  plant 
juice  a  factor  which  will  relate  the  scale  readings 
to  the  content  of  total  solids.  By  making  a  proper 
allowance,  to  be  determined  experimentally,  for 
the  readings  due  to  the  non-sugar  solids,  the 
sugars  can  probably  be  estimated  with  a  fair 
degree  of  accuracy.  W.  W.  SioOKBEBaEEy 

Corresponding  Secretary 

THE  ANTHBOPOL06I0AL  BOOIETT  OF  WASHXNGTON 

j^T  the  441st  regular  meeting,  held  February  1, 
1910,  Dr.  D.  S.  Lamb  read  a  paper  entitled, 
"Like  Father  Like  Son:  A  Study  in  Heredity.'' 

After  a  general  introduction  the  speaker  gave 
especial  consideration  to  variations  and  illus- 
trated with  many  cases  taken  from  Darwin,  Reid, 
Thomson,  Woods,  Fay  and  others.  As  to  rever- 
sions, he  was  inclined  to  think  that  many  so- 
called  reversions  are  simply  arrests  of  develop- 
ment. He  thought  that  the  attitude  of  writers 
on  heredity  now  in  regard  to  the  inheritance  of 
acquired  characters  is  that  of  a  negative.  As  to 
the  inheritance  of  disease,  there  was  no  doubt  that 
a  tendency  to  disease  was  frequently  inherited. 
The  probabilities  are  that  the  sperm  or  ovum  is 
affected  by  the  disease  of  the  parent.  He  dis- 
believed in  telegony  and  maternal  impressions. 
A  brief  stat^nent  was  made  of  the  more  impor- 
tant theories  of  heredity  i  he  inclined  to  the 
Mendelian  principle  as  set  forth  by  Bateson. 

In  the  discussioh  Mrs.  G.  R.  Stetson  and  Dr.  G. 
M.  Kober  pointed  out  the  importance  of  the 
problem  of  heredity  in  its  relation  to  practical 
life,  especially  to  education,  marriage,  public 
health,  and  the  treatment  of  criminals  and  de- 
fectives. 

Dr.  J.  Walter  Fewkes  exhibited  and  oonmiented 
on  some  drawings  of  divinities,  altars  and  other 
paraphernalia  of  worship  made  by  Hopi  Indians 
under  his  supervision. 

L  M.  Casanowioz, 

Secretary 
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THE    FUNCTIONS    OF    A    UNIVERSITY 
LABORATORY  * 

On  an  occasion  like  the  present,  when 
we  are  gathered  to  congratulate  this  uni- 
versity upon  the  addition  which  it  has  just 
made  to  the  existing  equipment  of  the 
world  for  the  prosecution  of  scientific 
studies,  it  seems  appropriate,  and  it  may 
not  be  entirely  superfluous,  to  spend  a  little 
time  in  inquiry  what  it  is  that  scientific 
laboratories  have  done  for  mankind  during 
their  comparatively  brief  past;  to  ask  also 
how  we  may  make  them  still  more  service- 
able in  the  years  which  are  to  come. 

It  is  not  so  very  many  years  ago  that  a 
speaker  upon  this  subject  might  have 
deemed  it  necessary  to  prove  to  his  hearers 
(if  he  could)  that  laboratories  were  of 
service  to  the  public  and  that  they  ought  to 
be  established  and  maintained.  I  am  very 
glad  that  this  is  no  longer  necessary;  that 
I  may  assume  with  confidence  your  acqui- 
escence in  the  belief  that  scientific  studies 
have  been  justified  by  their  results.  And 
I  am  very  glad  also  that  these  results, 
great  as  they  are,  have,  as  yet,  nothing  like 
finality  about  them.  To  say  that  the  nat- 
ural sciences  are  still  very  imperfect  and 
capable  of  vast  improvements  is  only  an- 
other way  of  saying  that  they  are  alive. 
Those  of  us  who  are  devoted  to  their  service 
have  especial  reason  for  joy  in  the  fact  that 
there  is  still  so  much  to  be  done  that  we 
see  no  prospect  of  this  service  becoming 
unnecessary  in  our  time  or  in  that  of  our 
successors  for  many  generations. 

When  one  speaks  of  the  beneficial  results 

^  Address  on  the  occasion  of  the  opening  of  the 
Gamegie  Science  Building  at  Acadia  University, 
Wolfville,  N.  S.,  October  21,  1909. 
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of  scientific  studies,  it  is  only  natural  that 
the  first  things  which  arise  in  the  mind 
should  be  the  concrete  things—the  great 
practical  benefits  which  have  become  so- 
much  a  part  of  our  lives  that  we  wonder 
how  our  ancestors  could  have  been  com- 
fortable without  them.  We  think  of  all 
that  the  engineers  have  done  for  us  with 
steam  and  electricity;  and  we  remember 
that  all  the  modem  industrial  applications 
of  electricity  had  their  origin  in  Faraday's 
laboratory;  that  wireless  telegraphy,  which 
has  added  to  the  security  of  all  those  who 
go  down  to  the  sea  in  ships,  was  bom  in 
the  laboratory  of  Hertz.  In  our  admira- 
tion of  the  great  achievements  of  genius  we 
do  not  forget  the  humbler  services  of  lesser 
men  who  have  attended  to  the  details;  who 
have  made  improvements  here  and  there; 
and  who,  in  the  aggregate,  have  contributed 
incalculably  to  the  results  which  we  see  all 
about  us.  But  laboratories  have  done  more 
than  to  provide  opportunities  for  discov- 
eries great  and  small,  which  are  afterward 
put  to  the  practical  service  of  mankind. 
In  them  has  been  trained  the  great  army 
of  experts  who  keep  the  machinery  of  our 
industrial  civilization  running,  and  upon 
whose  skill  and  knowledge  we  depend  every 
day  more  than  we  know  for  safety,  pros- 
perity and  comfort.  This  educational  func- 
tion of  laboratories  is  of  the  greatest  im- 
portance from  whatever  point  of  view  we 
regard  the  subject,  and  we  shall  have  occa- 
sion again  to  consider  it  more  in  detail. 

It  is  not  only  in  the  domain  of  engineer- 
ing (which  is  mainly  applied  physics)  that 
we  see  these  great,  tangible  results.  Chem- 
istry and  biology  are  in  no  way  behind  their 
sister  science  in  the  direct  benefits  which 
they  have  conferred  upon  us.  We  have 
only  to  think  of  the  enormous  improve- 
ments which  the  study  of  chemistry  has 
made  possible  in  manufactures,  in  metal- 
lurgy and  in  many  other  branches  of  indus- 


try, to  recognize  what  chemistry  has  done 
for  the  world.  And  in  addition  to  such 
services,  chemistry  has  powerfully  assisted 
biology  in  the  magnificent  contributions 
which  have  been  made  to  the  cause  of 
human  health  and  security  within  the  past 
two  or  three  decades.  Even  a  partial 
enumeration  of  these  advances  Is  convin- 
cing. Antiseptic  surgery,  the  germ  theory 
of  infectious  diseases,  antitoxins,  methods 
of  stamping  out  such  plagues  as  malaria 
and  yellow-fever,  the  lessening  of  infant 
mortality— can  any  one  compute  how  much 
sorrow  and  suflfering  have  been  prevented 
by  these  discoveries  f  And  without  labo- 
ratories and  without  men  trained  in  labora^ 
tories,  we  should  have  had  none  of  them. 

All  these  things  are  obvious  enough; 
even  the  "man  in  the  street*'  is  not  in 
much  doubt  about  them.  But  is  there  any- 
thing beyond  this,  anything  less  tangible 
and  therefore  more  difficult  to  state  and  to 
perceive,  anything  higher  and  nobler  than 
these  concrete  practical  services!  We 
should  not,  I  think,  find  such  entire  una- 
nimity in  answer  to  this  question  as  we 
encounter  with  regard  to  the  so-called 
practical  results  of  the  sciences.  Many 
people  who  have  not  thought  much  about 
the  matter  and  some  people  who  have 
thought  much,  but  whose  work  and  sym- 
pathies lie  in  other  directions,  would  still 
be  inclined  to  define  science  as  "useful 
knowledge''  with  a  very  narrow  significa- 
tion of  the  word  useful  To  such  persons, 
the  sciences  find  their  sole  excuse  for  exist- 
ence in  their  practical  applications ;  if  they 
look  with  amused  tolerance  upon  the  enthu- 
siasm of  spectacled  professors  over  a  dis- 
covery in  pure  science,  it  is  only  because 
they  have  come  to  realize  that,  in  the  course 
of  time,  even  the  most  unpromising  dis- 
covery may  have  important  practical  appli- 
cations. Of  course  we  have  no  monopoly 
of    such    unsatisfactory    supporters;    the 
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Philistine  is  a  thorn  in  the  flesh  of  artists 
and  moralists— especially  the  patronizing 
Philistine.  But  I  am  inclined  to  think  that 
men  of  science  have  more  than  their  just 
share  of  that  sort  of  thing;  that^  in  other 
words,  the  number  of  people  who  can  ap- 
preciate (if  only  dimly)  the  idea  of  art 
for  art 's  sake  is  far  greater  than  the  num- 
ber of  those  who  can  understand  why  sci- 
ence should  be  cultivated  irrespective  of  its 
possible  applications. 

On  the  other  hand,  the  professed  follow- 
ers of  pure  science  r^ard  the  ** useful*' 
consequences  of  their  work  as  a  mere  by- 
product—and one  which  must  not  be  al- 
lowed to  usurp  the  chief  place  in  their 
hopes  and  plans.  In  fact,  they  are  some- 
times accused  (and  with  some  show  of 
justice)  of  leaning  too  far  in  the  other 
direction  and  despising  everything  that  is 
practical.  This  undoubtedly  is  a  wrong 
attitude  and  a  very  short-sighted  one;  no 
one  who  takes  an  unprejudiced  view  of  the 
matter  can  doubt  that,  apart  from  their 
general  beneficial  effects,  the  applications 
of  science  have  a  most  favorable  reaction 
upon  the  progress  of  purely  scientific 
studies.  Not  only  does  the  prospect  of 
useful  technical  results  bring  to  scientific 
studies  much  greater  support  and  financial 
aid  than  they  would  otherwise  enjoy,  but 
the  progress  of  technology  always  assists 
in  many  ways  the  science  with  which  it  is 
most  closely  connected— by  the  develop- 
ment of  instruments  and  appliances  upon 
a  commercial  scale,  by  the  purely  scientific 
problems  which  are  suggested  in  the  course 
of  the  development  of  the  applications,  and 
by  the  stimulus  which  comes  from  the  ac- 
tivity of  large  numbers  of  earnest  men  in 
closely  related  lines  of  work.  Many  things 
are  easy  to  us  to-day  which  would  have 
caused  Faraday  infinite  trouble  and  labor, 
JQSt  because  the  electrical  engrneers  have 
been  busy  in  producing  such  cheap  and 
convenient  instruments  and  appliances. 


I  can  not  leave  this  phase  of  the  subject, 
however,  without  attempting  to  offer  an 
excuse  for  the  somewhat  intolerant  atti- 
tude which  the  student  of  pure  science 
somietimes  assumes  toward  his  brother  who 
deals  only  with  its  useful  applications. 
Almost  every  successful  man  of  science  is 
constantly  tempted  to  engage  in  technical 
work  of  some  kind.  Invitations  come  to 
him  which  mean  an  opportunity  to  do 
work  which  is  obviously  useful  to  the 
world.  He  knows  that  the  material  re- 
wards for  such  work  are  usually  much 
greater  than  for  purely  scientific  achieve- 
ments and  he  usually  needs  money  as 
much  as  other  people.  He  knows  too  that 
in  all  probability  he  will  gain  much  more 
general  conmiendation  and  applause  along 
with  the  money;  for  the  contemporary 
fame  of  even  a  very  distinguished  scholar 
is  limited  to  a  surprisingly  small  circle  of 
people.  At  a  recent  academic  celebration 
the  degree  of  doctor  of  laws  was  conferred 
upon  a  number  of  prominent  and  well- 
known  men;  honorary  degrees  in  letters 
and  in  science  were  also  conferred,  and  a 
wise  and  observant  spectator  said  after- 
ward that  the  recipients  of  these  latter  de- 
grees must  have  been  distinguished  schol- 
ars, for  he  had  never  heard  of  any  of  them 
before. 

Well,  our  man  of  science  knows  these 
things  and  he  is  sorely  tempted;  but  he 
also  knows  that  if  he  yields  he  must  give 
up  the  better  part  of  his  scientific  work; 
he  knows  that  there  are  ten  men  willing 
to  take  up  the  popular  and  profitable  task 
for  every  one  who  is  content  to  devote  his 
time  and  enei^y  to  the  other.  So  he  re- 
sists the  temptation;  and  if  it  helps  him 
and  comforts  him  to  regard  the  part  which 
he  has  chosen  as  the  better  part,  as  a  little 
more  honorable  and  dignified  and  worthy 
than  the  one  which  he  has  refused,  we  can 
hardly  wish  to  deny  him  that  consolation. 
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But  is  he  right  in  his  action  t  Is  the 
ideal  for  which  he  is  giving  up  money  and 
possible  fame  one  which  is  worthy  of  the 
sacrifice?  Is  there  anything  in  science  be- 
yond its  more  obvious  utilities?  To  put 
the  question  in  another  way,  has  this  new 
laboratory  and  others  like  it  throughout 
the  world  any  other  legitimate  function 
than  the  training  of  technical  experts  and 
the  making  of  discoveries  which  may  be 
useful  in  a  direct  material  way?  I  hope 
you  will  agree  with  me  that  it  does  have 
other  functions  to  perform  and  that  they 
are  higher  and  more  important  than  those 
we  have  been  discussing. 

As  before,  these  activities  are  manifested 
chiefly  in  two  directions— in  the  education 
of  youth  and  in  the  discovery  of  new 
truth;  in  teaching  and  in  research.  Only 
in  this  case,  we  mean  by  teaching  not 
simply  the  training  of  an  expert  for  a  par- 
ticular task,  the  fashioning  of  a  cog  to  be 
slipped  into  its  proper  place  in  the  indus- 
trial machine,  but  the  fostering  and  bring- 
ing a  little  nearer  to  perfection  of  a  human 
mind  and  of  all  its  powers,  intellectual, 
esthetic,  moral. 

Can  the  study  of  the  sciences  do  these 
things  for  us  or  any  of  them,  and  can  we 
perhaps  conclude  that  they  are  especially 
well  adapted  to  perform  certain  parts  of 
this  task  of  general  development  of  mind 
and  character? 

I  must  admit  at  once  that,  to  the  great 
majority  of  students,  the  esthetic  aspect  of 
science  makes  a  very  small  appeal.  In 
fact  it  is  supposed  by  many  people  to  be 
entirely  lacking.  Every  one  who  has  seri- 
ously studied  one  of  the  physical  or  natu- 
ral sciences,  however,  knows  that  it  is 
there,  and  that  it  is  indeed  one  of  the 
greatest  incentives  and  rewards  for  such 
study.  A  great  scientific  theory  with  its 
component  parts  accurately  adjusted  to 
each  other  in  due  proportion  and  subordi- 


nation, with  great  complexity  of  detail 
blended  into  the  grandeur  of  perfect  sim- 
plicity; such  a  structure  makes  upon  the 
mind  which  is  fitted  to  enjoy  it  an  impres- 
sion of  beauty  which  is  quite  comparable 
with  that  which  is  produced  by  a  French 
cathedral,  a  play  of  Shakespeare  or  a 
symphony  of  Beethoven.  But  it  must  be 
admitted  that  the  ability  to  enjoy  this 
kind  of  art  is  rarer  and  perhaps  requires  a 
longer  apprenticeship  than  the  apprecia- 
tion of  literature  or  music  or  painting. 
We  must,  of  course,  take  into  account  that 
it  is  the  fashion  to  pretend  to  like  music 
and  pictures  even  if  one  does  not  really  en- 
joy them,  while,  on  the  other  hand,  there  is, 
fortunately,  no  temptation  to  feign  a  liking 
for  scientific  pursuits.  But  when  all  such 
allowances  are  made,  I  think  there  can  be 
little  doubt  that  the  number  of  people  who 
find  esthetic  stimulus  in  music,  for  ex- 
ample, is  much  greater,  and  that  the  num- 
ber who  find  it  in  literature  is  enormously 
greater,  than  the  number  who  can  see  the 
beauty  of  science. 

When  we  turn  to  the  consideration  of 
the  more  purely  intellectual  faculties  we 
shall  not,  I  believe,  find  the  sciences  at  a 
disadvantage  in  comparison  with  other 
subjects  used  for  the  disciplinary  training 
of  young  men  and  women.  In  the  opinion 
of  many  people  they  possess  indeed  a  cer- 
tain superiority  which  especially  fits  them 
to  serve  some  of  the  most  important  ends 
of  education.  Is  there  any  justification 
for  such  an  opinion?  I  think  we  must 
recognize,  in  the  first  place,  that  the  ex- 
perimental sciences  possess  a  certain  ad- 
vantage in  the  relatively  great  simplicity 
of  their  subject  matter.  They  are  compli- 
cated enough— even  physics,  the  simplest 
of  all  is  quite  suflSciently  intricate— to  give 
one  all  the  work  he  wants  in  disentangling 
their  puzzles.  But  the  puzzles  are  disen- 
tangled and  one  definite  and  certain  result 
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after    another  is  arrived  at.    The  problems 
we  JxSL^t  to  deal  with  are  simple  in  com- 
parison with  those  with  which  the  histor- 
iaa,  for  example,  has  to  struggle,  at  least  if 
lie  £L'tt;empts  anything  like  the  degree  of 
coiapl^teness    in    his    solution    which    we 
lab  itia  ally  attain.     And  just  because  we 
lavo     attempted  a  relatively  modest  task, 
liksLS  l}een  done  with  a  finish  and  degree  of 
compel eteness  which  makes  it  particularly 
SQJta^ble  to  serve  as  a  model  of  right  think- 
ing   £txi.d  as  a  means  of  training  the  minds 
of  y  OTxng  people  in  the  methods  of  attack- 
ing   s^KTcater  difficulties.    Easy  exercises  in 
caref  xil  observation,  right  inductions,  log- 
ical   <i«^ductions,  in  which  the  result  is  defi- 
nite  CLxnd  known,  and  a  straying  step  can  be 
dete<i"ted  at  any  point  of  the  path— these 
do  xxot;  make  a  bad  beginning  in  the  process 
of  "tx-aining  the  young  mind  to  use  its  in- 
tellectiial  faculties  to  the  best  advantage. 
I  Iia^Te  called  this  process  easy,  and  yet,  as 
we  all  know,  students  do  not  regard  it  as 
altogether  a  path  of  roses ;  in  fact  they  are 
^n^allyof  the  opinion  that  economics  or  so- 
ciology  is  easier  than  (for  example)  phys- 
ics,    l»Jow  I  am  quite  ready  to  admit  that  a 
P^^^Ss  of  close,  accurate,  careful  thinking 
^  H^ver  very  easy;  but  if  a  man  is  to  be 
^ell  educated  he  must  have  training  in 
gach  processes,  and  I  am  contending  that 
it  is  possible  in  the  experimental  sciences, 
on  account  of  their  relative  simplicity,  to 
lead  men  along  such  paths  and  to  guide 
and  check  their  progress  with  a  degree  of 
precision  that  is  too  difficult  even  to  be  at- 
tempted in  subjects  of  study  which  deal 
with  more  complex  bodies  of  facts.    They 
therefore  seldom  attempt  it,  and  the  stu- 
dent finds  them  easy ;  but  he  has  missed  a 
very  vital  part  of  education  if  he  has  not 
been  through  this  particular  mill. 

I  have  been  regarding  scientific  studies 
from  the  disciplinary  point  of  view,  as  val- 
uable to  the  individual  student,  especially 


if  his  after  life  is  to  be  devoted  to  some- 
thing else  than  science,  because  they  sup- 
ply him  with  a  standard  of  careful  and 
exact  thinking  to  which  he  may  approxi- 
mate as  closely  as  be  can  in  the  more  com- 
plicated affairs  of  life.  I  think  we  may 
find  some  justification  for  this  view  of  the 
place  of  scientific  studies  in  the  education 
of  the  individual,  by  a  little  consideration 
of  the  position  which  such  studies  have 
occupied  in  the  history  of  the  general  de- 
velopment of  thought  since  they  have  be- 
come conspicuous  factors  in  that  develop- 
ment. Nobody  can  doubt  that  their  direct 
influence  has  been  very  great ;  and  it  is  not 
at  all  certain  that  their  indirect  effect  upon 
the  attitude  and  methods  of  scholars  in 
other  fields  of  study  has  not  been  nearly 
or  quite  as  great.  We  all  know  that  philo- 
logians,  historians,  moralists,  even  some 
literary  critics,  have  a  very  different  point 
of  view  and  very  different  methods  of 
work  from  their  predecessors  of  three 
hundred  years  ago.  They  think  more  of 
facts  and  less  of  words;  they  are  more 
cautious  in  reaching  conclusions  and  in 
defining  the  probability  of  the  correctness 
of  their  results;  they  are  more  careful  to 
guard  against  being  prejudiced  by  ex- 
ternal circumstances  and  implications; 
they  get  as  near  to  first-hand  evidence  as 
they  can.  A  great  many  of  them  are 
proud  of  using  a  ''scientific"  method  and 
most  of  them  habitually  give  the  name  of 
science  to  their  subjects  of  study. 

Now  I  am  far  from  assuming  that  the 
so-called  scientific  method  is,  in  its  details, 
an  entirely  new  invention;  it  is,  after  all, 
only  applied  common-sense  and  men  have 
been  using  it  in  practical  affairs  since  be- 
fore the  dawn  of  history.  But  its  use  as  a 
definite,  conscious,  consistent  policy,  the 
recognition  of  its  value  and  of  its  limita- 
tions, the  perfection  of  its  application, 
these,  I  believe,  we  do  owe  mainly  to  the 
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initiative  of  the  students  of  the  experi- 
mental sciences;  and  that  the  rest  of  the 
world  of  scholars  owes  much  to  their  ex- 
ample. Here  again  I  must  make  a  qualifi- 
cation lest  I  should  be  misunderstood.  I 
do  not  wish  to  imply  that  the  essential 
priority  which  is  thus  claimed  for  the  ex- 
perimental sciences  is  due  to  any  superior 
wisdom  on  the  part  of  its  students;  on  the, 
contrary,  I  believe  that  it  was  the  compara- 
tive simplicity  of  the  task  they  had  before 
them  which  enabled  them  to  teach  the 
world  how  more  diflScult  problems  are  to 
be  solved  when  their  time  comes.  And  I 
wish  to  draw  your  attention  to  the  parallel 
between  this  general  process  and  the  place 
which  I  have  been  claiming  for  scientific 
studies  in  the  education  of  the  individual 
student.  If  we  are  right  in  believing  that 
the  study  of  the  experimental  sciences  is 
mainly  responsible  for  this  particular  step 
forward  in  the  intellectual  development  of 
mankind,  then  we  must  conclude  that  this 
is  a  greater,  a  higher,  a  more  vital  service 
than  the  invention  of  trolley-cars,  the  pro- 
duction of  cheap  dye-stuffs,  or  even  the 
suppression  of  yellow  fever.  And  if  scien- 
tific studies  are  peculiarly  adapted  to  the 
purpose  of  leading  young  men  into  the 
paths  of  careful,  sensible,  fearless,  orig- 
inal thinking  then  these  new  laboratories 
of  yours  have  a  much  higher  educational 
function  to.  perform  than  merely  to  pro- 
duce engineers  or  technical  chemists  or 
practising  physicians. 

And  now  we  come  to  a  still  more  vital 
question;  how  about  the  young  man's 
morals?  Have  scientific  studies  any  eth- 
ical effect,  and  if  so  is  it  in  the  right  direc- 
tion or  the  wrong  one  1  The  problem  is  a 
specific  one  and  so  we  may  leave  to  one 
side  the  ancient  question  as  to  how  much 
knowledge  has  to  do  with  conduct.  It  may 
be  that  perfect  knowledge  of  good  and  evil 
would  inevitably  result  in  the  choice  of  the 


good  and  that  the  will  would,  under  such 
ideal  conditions,  be  the  servant  of  the  intel- 
lect. But  we  know^  alas!  that  perfect 
knowledge  of  good  and  evil  is  no  more  the 
attribute  of  any  human  mind  than  perfect 
knowledge  of  scientific  truth;  and  we  see 
too  many  instances  in  which  a  man  knows 
and  approves  the  better  path  and  yet  fol- 
lows the  worse,  to  be  able  to  believe  that 
morality  is  a  matter  of  knowledge  alone. 
It  is  plain,  however,  that  sound  knowledge 
and  intellectual  judgment  must  in  general 
be  antecedent  to  the  deliberate  choice  of 
virtue;  and  that  some  training  of  the  will 
itself  is  possible ;  if  it  be  led  to  choose  the 
good  and  the  true  habitually  in  lesser 
things,  it  is  more  likely  to  react  nobly  in 
times  of  stress  and  difficulty.  These  are 
doubtless  minor  functions  in  the  domain  of 
morals,  but  they  are  very  necessary  ones; 
and  I  think  it  may  be  successfully  main- 
tained that  the  natural  sciences  are  strong 
allies  of  the  forces  which  are  fighting  on 
the  side  of  virtue  in  the  great  battle  of 
good  and  evil. 

Let  the  truth  be  proclaimed  though  the 
heavens  fall,  has  been  and  must  continue 
to  be  the  fundamental  principle  of  real 
science.  At  times  in  the  past  it  has  seemed 
to  many  that  the  heavens  were  falling— but 
they  have  not  fallen ;  on  the  contrary,  they 
have  acquired  a  new  glory  which  our  eyes 
had  not  before  seen.  The  medieval  church 
thought  quite  honestly  that  Galileo,  if  he 
were  allowed  to  go  on,  might  wreck  the 
universe  at  least  for  those  who  believed 
him.  But  how  different  has  been  the  real 
result  of  his  labors  and  of  the  work  of 
those  astronomers  who  have  followed  after 
him.  For  us  it  is  true,  with  a  depth  and 
intensity  which  David  could  not  have 
known,  that  **the  heavens  declare  the  glory 
of  Ood;  and  the  firmament  sheweth  his 
handiwork." 

So  in  the  middle  of  the  nineteenth  cen- 
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tury  there  were  many  who  believed  that, 
if  the  theories  of  Darwin  were  allowed  to 
prevail,  we  should  see  religion  and  morality 
involved  in  one  common  ruin.  But  we  all 
know  now  that  this  has  not  happened ;  that, 
on  the  contrary,  the  doctrine  of  evolution 
has  furnished  us  with  new  and  valuable 
criteria  for  judging  conduct;  that  it  has 
given  us  additional  reasons  for  hating  sin 
and  a  rational  basis  for  charity  toward  the 
sinner.  And  as  a  comment  on  the  fears  of 
those  who  in  those  times  of  storm  and  stress 
thought  that  science  was  the  enemy  of  re- 
ligion I  may  quote  the  concluding  sentence 
of  the  address  of  the  president  of  the 
British  Association  for  the  Advancement 
of  Science,  at  the  meeting  in  Winnipeg  last 
sununer,  just  fifty  years  after  the  publica- 
tion of  Darwin's  great  work: 

As  we  conquer  peak  after  peak  we  see  in  front 
of  ns  regions  fuU  of  interest  and  beauty  but  we 
do  not  see  our  goal,  we  do  not  see  the  horizon; 
in  the  distance  tower  still  higher  peaks  which  will 
yield  to  those  who  ascend  them  still  wider  pros- 
pects, and  deepen  the  feeling,  the  truth  of  which 
is  emphasized  by  every  advance  in  science,  that 
''great  are  the  works  of  the  Lord." 

We  may,  I  am  sure,  dismiss  from  our 
minds  the  last  lingering  fear  that  the  pur- 
suit of  science  tends  toward  irreligion  or 
immorality.  We  may  go  still  further  and 
with  confidence  deny  the  more  common  be- 
lief that  physical  science  is  unmoral,  that  it 
has  no  concern  with  ethical  questions.  On 
the  contrary,  its  whole  attitude  and  most 
fondamental  enthusiasms  are  thoroughly 
permeated  by  the  great  ethical  principles. 
No  one  who  studies  science  aright  can  fail 
to  recognize  this  fact ;  and  no  one  who  has 
taught  the  principles  of  any  science  to 
young  men,  and  who  has  watched  their 
after  development,  can  doubt  the  strong, 
if  indirect,  effect  which  such  studies  have 
had  upon  them  in  the  direction  of  clearer 
moral  judgments  and  more  unselfish  devo- 
tion to  duty. 


I  come  now  to  the  last  of  the  important 
functions  of  a  university  laboratory  which 
I  wish  to  discuss  before  you  to-day.  It  is 
scarcely  necessary  to  say  that  this  is  re- 
search—not simply  the  attempt  to  add  to 
man's  material  comfort  by  new  appliances, 
not  the  seeking  of  useful  knowledge  in  any 
narrow  sense,  but  the  diligent  and  devoted 
search  after  new  truth  for  its  own  sake, 
careless  of  consequences  so  long  as  the 
truth  is  served.  This  is  a  great  and  lofty 
ideal  and  it  is  followed  with  all  the  en- 
thusiasm and  loyalty  which  a  high  ideal 
inspires,  and  which  nothing  else  in  the 
world  can  inspire.  Now  I  should  not  for 
a  moment  wish  to  persuade  you  that  the 
scientific  investigator  is  actuated  only  by 
unselfish  motives;  he  is  not  quite  such  a 
monster  of  virtue  as  that.  Dr.  Jowett  once 
said  that  we  were  all  liable  to  error— even 
the  youngest  of  us;  and  it  may  be  admitted 
freely  also  that  we  are  all  human— even 
the  most  scientific  of  us.  But  I  am  con- 
vinced from  considerable  observation  of 
men  of  science  that  by  far  the  strongest 
selfish  motive  which  actuates  them,  es- 
pecially those  in  the  higher  ranks  of  abil- 
ity, is  the  great  pleasure  which  they  take 
in  the  work  itself.  That  this  pleasure  is 
so  keen  and  satisfying  is  a  consequence  of 
the  ideal  character  of  the  work;  it  is  the 
sort  of  pleasure  which  the  artist  finds  in 
his  real  pictures— and  does  not  find  in  his 
pot-boilers.  It  is  true  also  that  scientific 
men  are  very  glad  when  they  can  obtain  the 
commendation  and  respect  of  their  profes- 
sional brethren;  but  what  soldier,  what 
statesman,  what  minister  of  the  gospel  does 
not  share  in  the  desire  for  such  intelligent 
approbation.  It  is  a  confirmation  of  his 
hopes  that  his  strenuous  labors  are  not  in 
vain;  and  it  adds  a  human  element  to  his 
reward,  the  desire  for  which,  if  it  is  a 
weakness,  is  certainly  an  amiable  one.  The 
true  man  of  science,  the  true  scholar  in 
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any  department  of  knowledge,  does  not  de- 
sire Tinintelligent  popular  applause;  and 
it  is  almost  always  safe  to  conclude  that  the 
** newspaper  scientist,"  the  man  whose 
name  and  deeds  are  constantly  before  the 
public,  is  not  having  a  very  great  or 
beneficial  effect  upon  the  progress  of  his 
science. 

True  research,  real  scientific  pioneering, 
does  not  strongly  appeal  to  the  general 
public;  its  applications  may  be  remote,  it 
shows  no  immediate  profit,  its  achieve- 
ments are  not  spectacular  and  are  often 
too  technical  to  be  fully  understood  by  any 
but  experts.  And  thus  it  comes  about  that 
it  must  be  fostered,  encouraged  and  sup- 
ported by  the  more  enlightened  fraction  of 
mankind;  and  the  chief  agency  through 
which  this  support  may  be  given  is  the 
university  or  college.  I  will  go  further 
than  this  and  express  the  decided  opinion 
that  no  other  institution  has  been  devised 
or  seems  likely  to  be  invented  which  can 
perform  the  task  so  well.  Of  late  years 
there  have  been  established  a  number  of 
institutions  of  various  types,  especially  for 
research;  they  have  done  excellent  work 
and  it  has  seemed  to  many  that  such  foun- 
dations might  probably  absorb  gradually 
the  research  functions  of  the  universities. 
The  ground  for  this  expectation  is  that, 
as  they  have  nothing  else  to  do  except  to 
advance  knowledge,  whereas  the  universi- 
ties must  also  teach  young  men,  the  insti- 
tutions for  research  alone  must  inevitably 
surpass  the  universities  in  achievement  and 
eventually  take  over  the  whole  business  of 
research.  We  must  remember,  however,  in 
the  first  place,  that  research  is  not  alto- 
gether a  business,  but  an  art  as  well;  and 
that  while  organization  and  division  of 
labor  may  be  the  life  of  business,  it  is  not 
the  soul  of  art.  To  produce  the  highest 
results  in  scientific  research  there  must  be 
individuality  and  freedom,  and  there  is 


room  for  far  more  individuality  in  a  uni- 
versity laboratory  than  in  any  special  re- 
search laboratory  which  has  hitherto  been 
established  or  seems  likely  to  be  estab- 
lished. 

There  is  a  certain  sort  of  new  knowledge 
which  can  be  gained  more  readily  by  the 
well-organized,  machine-like  attack  of  gov- 
ernment departments  and  special  institu- 
tions than  by  the  guerilla  warfare  of  the 
universities.     There  are  great  bodies   of 
facts,  relations,  properties  of  matter,  and 
habits  of  living  beings  which  have  only  to 
be  looked  for  to  be  found;  as  soon  as  we 
have  time,  money,  a  corps  of  trained  men, 
and    especially    proper    organization,    we 
may  count  upon  a  steady  annual  crop  of 
new  knowledge  of  this  kind.    Institutions 
of  the  type  we  have  been  discussing  are 
doing    admirable    service    to    science    by 
pushing  forward  such  work.     It  seems,  a 
priori,  almost  inevitable  that  their  work 
should  be  mainly  in  this  direction ;  it  is  the 
work  for  which  their  organization  is  best 
fitted— and  it  is  a  sure  thing.    When  an 
institution  exists  solely  for  research,  when 
a  man  gets  his  salary  for  research  alone, 
then  the  results  must  appear  pretty  regu- 
larly and  promptly,  or  there  is  likely  to  be 
trouble.    The  institution,  or  the  man,  knows 
that  he  must  reckon  with  human  nature — 
especially  with  the  human  nature  of  ad- 
ministrative officers;  and  in  consequence 
we  find  (as  we  should  expect)  that,  in  nine 
cases  out  of  ten,  the  productions  under 
such    conditions    are    very    steady,    very 
voluminous,    very    meritorious    and    very 
dull.    Now  the  collection  of  facts  of  this 
kind  is  most  necessary,  but  it  is  only  **the 
beginning   of   wisdom"   in  science;    such 
collections  are  not  science  but  only  the 
raw  material  out  of  which  science  may 
possibly  be  made  if  the  right  men  arise  for 
the  task.     It  is  here  that  the  university 
laboratory,  that  the  college  professor,  has 
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his  opportunity— an  opportunity  which 
has  been  made  use  of  brilliantly  in  the 
past  and  which  I  hope  and  believe  will  not 
be  neglected  in  the  future.  For  the  uni- 
versity professor  is  not  compelled  to  stick 
to  the  sure  thing  in  research ;  it  is  not  nec- 
essary that  he  should  make  an  annual  or 
semi-annual  contribution  to  science,  for  he 
has  another  excuse  for  living  and  drawing 
his  salary.  And  so  it  comes  about  that  he 
is  much  freer  to  attack  bigger  problems, 
the  outcome  of  which  is  very  uncertain 
and  which  may  after  several  years  of  work 
lead  to  no  conclusive  result.  Such  work,  if 
intelligently  undertaken  and  carried  out, 
is  by  no  means  a  waste  of  time ;  great  re- 
sults are  always  accompanied  by  great 
risks ;  and  no  great  discovery  has  ever  been 
made  by  a  man  who  was  unwilling  or  un- 
able to  risk  a  great  failure. 

Even  if  we  return  to  lower  ground,  to  the 
"business"  analogy  which  was  used  a 
moment  ago,  I  believe  that  university  lab- 
oratories are  not  at  a  hopeless  disadvan- 
tage as  compared  with  special  institutions 
for  research.  For  the  most  successful 
manufactory  is  not  always  the  one  which 
adheres  most  closely  to  one  specialty  but 
the  one  which  most  successfully  utilizes  its 
bye-products.  Now  I  am  a  very  strong  be- 
liever in  Lord  Kelvin's  opinion  that  in  a 
university,  so  far  as  is  humanly  possible, 
every  investigator  should  be  a  teacher  and 
every  teacher  an  investigator.  The  reac- 
tion of  the  two  forms  of  activity  on  each 
other  is  immensely  stimulating  and  help- 
ful. To  the  man  whose  chief  concern  is 
the  investigation  of  special  problems  on 
the  remote  borders  of  knowledge,  it  is  very 
wholesome  that  he  should  occasionally  sur- 
vey his  subject  broadly  and  in  simple 
terms,  as  he  must  do  if  he  teaches  young 
men.  On  the  other  hand,  he  conveys  to 
them  some  part  of  his  own  enthusiasm  and, 
in  some  cases,  makes  recruits  for  scientific 


investigation;  and  when  he  does  this  he 
multiplies  his  own  effectiveness  many 
times  in  the  present  and  future  activities 
of  his  pupils. 

In  the  same  way  the  man  who,  from 
natural  bent,  or  from  force  of  circum- 
stances, finds  his  chief  usefulness  as  a 
teacher,  is  greatly  helped  in  the  proper 
fulfillment  of  that  most  important  service, 
if  he  can  spend  some  part  of  his  time  in 
research.  The  teacher  who  does  nothing 
else,  who  goes  over  the  same  subject  year 
after  year  with  successive  classes,  is  of  all 
men,  I  think,  the  most  in  danger  of  intel- 
lectual stagnation.  While  he  is  young  he 
may  ward  off  this  paralysis  by  study,  by 
the  acquisition  of  knowledge  which  other 
men  have  discovered.  But  (with  somewhat 
rare  exceptions)  the  real  passion  for  such 
acquisition  and  the  pleasure  one  takes  in 
it  are  nearly  gone  by  the  time  middle  age  is 
reached.  In  fact  a  great  deal  of  the  ca- 
pacity for  such  study  has  also  vanished  by 
that  time.  We  all  know  how  much  easier 
it  is  to  acquire  a  new  language  when  one 
is  young,  and  how  much  less  patient  we 
are  of  the  drill  and  drudgery  of  grammar 
as  the  years  go  on.  I  do  not  believe  I  shall 
ever  learn  Russian  or  Swedish ;  certainly  I 
should  expect  no  pleasure  in  the  early 
stages  of  the  study.  And  I  am  quite  sure 
that,  if  I  had  not  learned  the  multiplica- 
tion table  when  I  was  a  boy,  I  should 
never  learn  it  now  and  should  be  obliged 
to  carry  it  about  on  a  card  in  my  pocket. 

Now  so  far  as  I  have  been  able  to  ob- 
serve, the  passion  for  research  and  the 
pleasure  which  it  gives  do  not  pall  as  the 
years  go  on.  As  we  read  the  biographies 
of  men  of  science  we  find  that  the  fascina- 
tion of  the  game  is  as  strong  or  stronger  to 
the  veteran  of  seventy-five  as  to  the  youth 
of  twenty-five.  Unless  ill-health  or  some 
other  circumstance  prevents,  they  usually 
keep  steadily  and  enthusiastically  at  their 
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task  until  the  end  of  life;  and  in  many 
cases  even  serious  decrepitude  can  not  stop 
them. 

So  I  believe  that  engaging  in  research 
is  the  best  way  and  the  only  certain  way 
for  a  teaxiher  to  keep  himself  alive  intellec- 
tually and  to  retain  his  spirit  and  enthusi- 
asm to  the  end.  And  even  if  the  college  he 
serves  regards  teaching  and  not  research 
as  its  chief  business,  even  then,  I  contend, 
he  must  be  given  a  reasonable  amount  of 
time  and  reasonable  opportunities  for  re- 
search in  order  that  he  may  keep  his  in- 
tellectual health,  just  as  he  is  given  time 
for  physical  exercise  in  order  that  he  may 
maintain  his  bodily  health. 

Fortunately  too,  the  process  is  not  an 
esoteric  mystery  open  only  to  the  elect,  but 
a  thing  which  can  be  taught  and  learned 
by  ordinary  men.  It  is  true  that  great 
discoveries  are  not  made  by  ordinary  men 
—at  least  not  often.  But  there  is  a  great 
deal  of  useful  work  quite  within  the  pow- 
ers of  almost  any  intelligent  man  which 
will  add  to  the  knowledge  of  the  world 
and  add  to  the  happiness  and  usefulness  of 
the  man  himself  and  to  his  success  as  a 
teacher.  He  must  usually  be  taught  the 
elements  of  the  process  and  started  on  his 
career  as  an  investigator  in  order  to  be  able 
to  accomplish  much;  and  he  must  have 
some  time  and  energy  left  over  from  his 
teaching  to  devote  to  this  purpose.  Both 
these  conditions  are  being  fulfilled  more 
and  more  as  time  goes  on ;  and  the  result 
will  be,  I  believe,  that  the  profession  of  the 
teacher  will  attract  more  able  men,  that 
they  will  keep  their  vigor  and  enthusiasm 
longer,  and  that  the  quality  of  their  teach- 
ing will  be  much  improved. 

By  the  establishment  and  equipment  of 
this  building,  Acadia  is  lending  a  helping 
hand  toward  the  fulfillment  of  that  prom- 
ise, whose  complete  fulfillment  we  shall 
never  see  on  this  earth  but  toward  which 


we  are  constantly  making  progress:  **Ye 
shall  know  the  truth  and  the  truth  shall 
make  you  free." 

H.  A.  BUMSTEAD 

Yale  Univebsity 


THE   CARNEGIE   FOUNDATION   AND  ITS 
SERVICE   PENSIONS 

The  announcement  of  the  Carnegie 
Foundation  that  it  is  the  intention  to  limit 
retiring  allowances  on  the  basis  of  a 
twenty-five  years'  service  to  cases  of  dis- 
ability, has  brought  dismay  and  surprise 
both  to  those  directly  interested,  and  to  the 
larger  public  to  whom  academic  interests 
are  of  concern.  The  report  of  the  founda- 
tion stating  this  action  and  its  reasons  is 
now  available ;  and  the  propriety  as  well  as 
the  wisdom  of  the  change  in  rules  may  be 
discussed.^ 

There  are  three  issues  involved :  whether 
the  reasons  given  for  the  abandonment  of 
one  of  the  two  fundamental  provisions  of 
the  foundation  are  adequate,  legitimate  and 
convincing;  whether  independently  of  its 
desirability  the  abandonment  of  the  orig- 
inal plan  is  made  necessary  by  fiinaneial 
reasons;  whether  the  sudden  withdrawal 
from  the  obligations  which  the  foundation 
has  assumed  is  just. 

The  practical  importance  of  the  last  issue 
entitles  it  to  first  place  in  the  immediate 
situation ;  and  on  this  matter  it  is  possible 

^  Since  the  Bituation  requires  a  certain  freedom 
of  expression,  I  may  be  permitted  to  explain  that 
I  have  publicly  and  privately  expressed  the  most 
cordial  approval  of  the  foundation,  its  purposes 
and  its  provisions,  particularly  and  above  all  of 
the  provision  which  is  now  to  be  withdrawn. 
Articles  in  the  Dial  will  sufficiently  indicate  this 
fact.  An  article  in  the  North  American  Review 
will  further  indicate  the  high  opinion  I  formed 
of  the  influence  of  the  foundation  and  of  the 
necessity  of  including  the  state  universities  in 
order  that  this  influence  shall  be  of  national  scope. 
This  commendation  must  stand  as  evidence  of 
my  interest  and  favorable  attitude  towards  the 
foundation  and  its  mission. 
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to  let  others  speak.      Professor  Lovejoy* 
draws  attention  to  the  ethical  obligations 
involved  toward  those  men  who  very  nat- 
urally were  looking  forward  in  the  imme- 
diate future  to  a  retirement  under  the  pro- 
vision so  unexpectedly  withdrawn.    It  must 
be    evident    that    the    expectations    thus 
aroused  carry  with  them  every  essential 
factor  of  an  implied  contract.     The  with- 
drawal of  this  right  affects  at  once  a  group 
of  men  who  were  looking  forward  to  taking 
advantage  of  its  arrangements  within  the 
next  five  or  ten  years,  and  affects  them  in 
a  manner  so  particularly  unfortunate  that 
they  need  not  hesitate  to  refer  to  this  per- 
sonal aspect  of  the  situation.     But  the  yet 
more  serious  side  of  this  sudden  withdrawal ' 
is  that  it  reflects  so  unfavorably  upon  the 
foraidation  itself.     One  of  the  prominent 
argoments  used  by  the  foundation  in  estab- 
lishing its  provisions  was  that  the  professor 
could  look  far  ahead  and  with  absolute 
security  to  the  benefit  thus  to  be  conferred. 
An  institution  that  radically  changes  the 
essential  scope  of  its  purpose  within  four 
years  is  not  suggestive  of  security.     It  will 
be  extremely  diflScult,  even  if  the  present 
problem  is  reconsidered  and  more  satisfac- 
torily solved,  to  assure  professors  that  other 
provisions  will  not  be  withdrawn  and  with 
no  more  convincing  reasons.     Nor  can  any 
refuge  be  taken  in  the  fact  that  the  founda- 
tion reserved  to  itself  the  power  to  change 
its  rules.     Every  reasonable  understanding 
of  that  proviso  would  interpret  it  to  refer 
to  minor  changes  in  administration,  not  to 
a  radical  and  far-reaching  abandonment  of 
a  distinct  and  explicit  provision.     On  this 
point  the  Evening  Post,  of  February  28, 
leaves  nothing  to  be  said,  unless  it  be  to 
indicate  that  Professor  Lovejoy  does  not 
stand  alone  in  his  fear  that'** a  body  which 
at  a  moment's  notice  abandons  one  of  the 
two  purposes  constituting  its  proclaimed 
mson  d'etre  is  equally  likely  to  modify 

*Vation,  February  8. 
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Dr.  Pritchett  says  that  ''the  expectation  that 
this  rule  would  be  taken  advantage  of  almost 
wholly  on  the  ground  of  disabilities  has  proved 
to  be  ill-founded'';  but  if  this  is  meant  as  a 
defence  against  the  charge  of  want  of  good  faith, 
it  betrays  a  misty  notion  of  the  nature  of  moral 
obligations.  If  disability  was  meant  to  be  the 
basis  from  the  beginning,  nothing  would  have  been 
easier  than  to  say  so;  if  it  was  not,  then  it  was 
absolutely  honorable,  right  and  proper  for  any 
man  to  avail  himself  of  the  retiring  allowance 
offered  him  without  reference  to  any  question  of 
disability.  If  an  error  was  made  in  the  first 
place,  rectify  it  by  all  means;  but  first  stand  by 
the  consequences  of  your  error,  to  the  extent 
demanded  by  the  ordinary  standards  of  honorable 
conduct  between  man  and  man.  An  absolutely 
essential  requirement  of  a  properly  constituted 
imiversity  pension  system  is  that  it  shall  not 
place  upon  the  professor  any  sense  of  obligation 
other  than  what  is  inevitable  and  inherent  in 
such  a  system;  he  must  feel  that  he  has  earned 
his  pension,  just  as  he  has  earned  his  salary,  by 
his  past  services.  If  to  retire  under  a  pension 
is  to  mean  to  retire  under  a  censorship,  the 
Carnegie  Foundation  may  conduce  to  the  material 
comfort,  but  will  certainly  not  conduce  to  the 
dignity  or  the  self-respect  of  the  profession  of 
university  teaching.  And,  to  come  back  to  the 
main  point,  the  homely  obligation  of  fulfilling  in 
a  reasonable  measure  substantial  expectations 
that  have  been  raised  by  one's  own  declared 
intentions  is  a  duty  antecedent  even  to  the  high 
purposes  to  which  the  Carnegie  Foundation  is 
dedicated. 

The  immediate  object  of  endeavor  may 
well  be  to  bring  to  the  attention  of  the 
trustees,  in  as  convincing  a  manner  as  pos- 
sible, the  categorical  imperative  of  the  obli- 
gation which  they  have  assumed.  There  is 
much  to  be  said  for  the  view  that  this  obli- 
gation extends  to  all  institutions  that  have 
already  become  accredited  to  the  founda- 
tion. But  moral  obligations  are  not  incom- 
patible with  a  reasonable  regard  for  the 
practical  situation.  If  the  foundation 
could  be  prevailed  upon  to  adopt  in  place 
of  the  measure  now  upon  its  records,  an 
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annoimcement  that  unless  the  financial  and 
other  conditions  are  decidedly  altered,  the 
foundation  will  find  it  advisable  to  with- 
draw (except  in  cases  of  disability  and 
such  other  cases  as  may  be  specified)  the 
right  of  an  allowance  on  the  service  basis, 
after  the  year  1915  or  1920,  it  may  be  con- 
fidently expected  that  the  academic  world 
will  accept  this  announcement  with  deep 
regret,  but  without  that  feeling  of  right- 
eous indignation  or  moral  resentment  which 
is  so  forcibly  expressed  by  the  writer  of 
the  editorial  just  cited.  The  first  and  para- 
mount obligation  is  for  the  foundation  to 
clear  its  record  and  restore  confidence  in 
the  value  of  its  mission,  in  the  directness 
of  its  methods,  and  the  unquestioned  ac- 
ceptance of  its  obligations.  A  ten-year 
period  is  none  too  long  for  such  an  an- 
nouncement; for  it  may  well  be  that  with 
the  situation  clearly  foreseen,  measures 
may  be  taken  to  continue  the  service  retire- 
ment upon  some  modified  basis  which  will 
tend  to  the  advancement  of  the  profession, 
and  to  the  retention  of  the  influence  of  the 
foundation. 

To  proceed  to  the  consideration  of  the 
situation  as  it  stands:  The  report  shows 
that  as  yet  only  one  fourth  of  the  funds 
for  retirement  allowances  is  expended  for 
service  grants,  while  three  fourths  of  the 
funds  go  for  age  grants.  It  appears  that 
this  is  regarded  as  a  large  ratio;  but  that 
depends  upon  how  one  views  the  desirabil- 
ity and  the  value  of  service  allowances. 
One  who  believes  strongly  in  the  value  of 
such  allowances  will  hold  that  to  them 
might  properly  (in  an  experience  of  twenty 
to  thirty  years)  be  assigned  the  larger 
rather  than  the  smaller  share  of  the  funds. 
But  the  argument  advanced  by  the  report 
expresses  dissatisfaction  with  the  working 
of  this  retirement  provision  for  the  follow- 
ing reasons,  and  concludes  that  the  service 
pension  for  professors  is  a  mistake:  First, 
that  universities  are  likely  to  bring  undue 


pressure  to  bear  to  retire  professors  who 
are  willing  and  should  be  permitted  to  con- 
tinue their  service.  Second,  that  there  will 
arise  a  **  tendency  of  the  teacher  assured  of 
a  retiring  allowance  to  become  ultra-crit- 
ical toward  the  administration."  Third, 
that  the  hope  that  such  allowances  would 
prove  an  aid  to  research  is  one  which  on 
the  whole  seems  illusive.  Fourth,  that  too 
many  men  accept  the  allowance  because 
they  are  tired  of  teaching,  or  wish  to  go 
into  business,  or  to  engage  in  some  activity 
irrelevant  to  the  purpose  of  the  foundation. 
''It  seems  that  this  rule  offers  too  large  a 
temptation  to  certain  qualities  of  universal 
human  nature''— but  yet,  if  universal,  why 
were  they  not  considered  three  or  four 
years  ago?  Fifth,  that  of  forty  men  re- 
tired on  this  basis,  only  twelve  retired  for 
disability.  This  is  regarded  as  a  dispro- 
portion, although  there  is  nothing  in  the 
original  provision  which  suggests  that  the 
main  purpose  of  the  rule  was  to  provide  for 
cases  of  disability.  Sixth,  while  there  is  no 
explicit  statement  that  this  is  a  cause  for 
the  action,  the  conclusion  may  be  inferred 
that  a  continuance  of  this  policy  would 
overtax  the  available  funds. 

To  the  first  it  might  be  replied  that  if 
the  universities  so  offend,  the  foundation 
should  withdraw  the  right  of  retirement 
by  the  universities  until  they  can  show  good 
cause  for  their  actions ;  to  the  second,  that 
the  sin  of  being  critical  towards  the  admin- 
istration is  a  form  of  lese  majesU  not  likely 
to  be  seriously  regarded  in  a  professedly 
democratic  community,  at  all  events  not  so 
seriously  as  to  cancel  a  right  ( t)  to  a  pen- 
sion ;  to  the  third,  that  it  aU  depends  upon 
what  manner  of  men  occupy  professorial 
chairs,  and  that  the  purpose  of  the  founda- 
tion is  to  so  improve  conditions  that  the 
right  type  of  men  may  more  readily  be 
induced  to  enter  this  career;  to  the  fourth, 
that  the  needlessly  severe  conditions  of  the 
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academic  life  are  more  responsible  for  this 

rituation  than  the  '* human  nature"  of  the 

professors;  to  the  fifth,  that  it  is  rather 

complimentary    to    the    physique    of    the 

teaching  profession   that  more  have  not 

qualified  for  the  privilege  of  disability— 

or  are  those  who  succumbed  the  unhonored 

martyrs  who  are  not  even  a  burden  to  the 

Camegie  Foundation?;  to  the  sixth,  that 

foresight  in  not  promising  what  can  not  be 

AiIilLled  is  demanded  of  every  business-like 

iostitxition. 

Si2t  it  is  obvious  that  in  reality  too  many 
questions  are  involved  in  this  issue  to  make 
it   possible,  or  in  the  present  connection 
desiir&ble,  to  consider  them  in  detail.     It  is 
s^ifficient  to  call  attention  to  the  fact  that 
every  system,  however  worthy  or  wise,  is 
open  to  abuse ;  but  the  abuse  must  be  very 
^*^i<3erable  and  extended  before  it  justifies 
*^  dirastic  a  cure.     It  must  be  remembered 
^*    in  every  transition  from  one  system 
^^^other,    there   necessarily    follows    a 
^  ^^^^  of  adjustment,  and  that  the  value 
^  V\ie  provision  can  be  decided  not  by  its 
^\>iises  but  by  its  uses,  and  that  only  after 
the  academic  career  in  this  country  hafi 
become  adjusted  to  the  Carnegie  provisions. 
It  would  seem  to  be  much  fairer  to  wait 
twenty  years  and  see  what  men  actually  do 
who  withdraw  under  this  provision,  before 
deciding  that  it  is  a  mistake.     In  brief,  the 
question  as  to  how  far  this  provision  of  the 
foundation  is  a  mistake  can  not  at  this 
stage  be  decided  by  the  experience  ob- 
tained, but  must  be  appraised  according  to 
the  value  attached  to  this  method  of  ad- 
vancing the  attractiveness  of  the  academic 
career.     This  is  so  wholly  a  matter  of 
opinion  that  there  is  little  to  be  gained  by 
opposing  one  opinion  to  another;  but  it 
should  be  pointed  out  that  at  least  one 
member  of  the  board  of  trustees  of  the 
foTuidation,  President  Jordan,  has  taken  a 
very  opposite  view,  and  tells  the  public 


that  "the  retirement  of  men  in  good  health 
to  pursue  their  studies  unhampered  may 
be  regarded  as  one  of  the  most  important 
functions  of  the  Carnegie  Foundation.'' 
If  what  is  regarded  on  the  one  hand  as  a 
mistake  is  regarded  on  the  other  as  a  most 
important  function,  this  conflict  of  view  is 
sufficient  to  make  one  pause  before  justi- 
fying so  radical  a  step  by  so  questionable 
a  consideration. 

But  at  this  point  it  becomes  quite  im- 
possible to  avoid  the  reflection  that  the 
actual  considerations  are  really  the  finan- 
cial ones,  and  that  the  reasons  given  would 
of  themselves  (without  the  financial  diffi- 
culty) have  seemed  quite  inadequate  to 
many  who  participated  in  the  decision. 
This  reflection  is  again  a  very  serious  one. 
If  the  provision  had  to  be  abandoned  for 
flnancial  considerations,  that  fact  should 
have  been  stated  prominently,  frankly  and 
without  complication  with  other  reasons.* 
All  universities  are  so  troubled  by  a  lack 
of  funds  that  such  a  statement  would  at 
once  seem  natural  and  in  an  academic  com- 
munity would  command  full  sympathy. 
And  so  again  if  this  provision  is  not  a  mis- 
take, but  merely  another  instance  in  which 
a  high  and  far-reaching  ideal  has  to  be 
given  up  for  a  more  limited  range  of 
service,  that  is  likewise  a  very  familiar 
academic  situation  with  which  every  one 

'In  regard  to  the  financial  side,  it  may  be 
recalled  that  in  Mr.  Carnegie's  original  letter 
giving  ten  million  dollars  for  the  foundation,  it 
was  said  that  ''  expert  calculation  shows  that  the 
revenue  will  be  ample  for  the  purpose."  If  this 
calculation,  however  expert,  has  proved  to  be  a 
mistake,  it  is  that  mistake  which  most  needs 
acknowledgment.  At  the  same  time  it  should  be 
understood  that  the  load  of  the  service  allowance 
is  not  wholly  an  additional  burden  upon  the 
foundation,  since  with  the  ordinary  expectation 
of  life  some  of  those  who  retire  on  the  less 
favorable  basis  but  near  to  the  age  of  sixty-five 
will  draw  no  more  from  the  foundation  than  if 
they  retired  upon  the  more  favorable  basis  a  few 
years  later. 
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sympathizes.  If  the  provision  is  a  mis- 
take, no  one  can  be  expected  to  make  an 
effort  to  prevent  its  withdrawal  or  to  secure 
larger  financial  support  to  make  possible 
its  continuance;  but  if  the  provision  is  a 
most  desirable  and  important  function  of 
the  foundation,  it  should  be  possible  to 
enlist  the  interest  that  haj3  already  so  gen- 
erously provided  these  funds  to  further 
support  the  foundation  and  render  it  as 
comprehensively  eflScient  as  was  originally 
intended.  Here  as  everjrwhere  in  academic 
administration,  it  is  most  essential  that  the 
right  reasons  be  stated  for  the  action  taken, 
so  that  academic  interests  and  financial 
questions  may  not  be  confused. 

President  Jordan  distinctly  states  that  it 
is  the  financial  difficulty  that  is  largely 
responsible  for  the  withdrawal  of  the  pro- 
vision. If  this  is  the  case,  the  responsi- 
bility of  anticipating  this  condition  four 
years  ago  can  hardly  be  avoided;  and  it 
becomes  difficult  to  explain  how  so  recently 
aa  two  years  ago  an  actual  extension  of  the 
liberality  of  the  retiring  provisions  was 
made.  Originally  the  maximum  grant  was 
limited  to  $3,000,  but  in  1907  this  was  ad- 
vanced to  $4,000.  Now  it  appears  that 
this  change  affects  on  the  age  basis  only 
those  whose  salaries  range  from  $5,300  to 
$7,200,  and  on  the  twenty-five-year  basis 
only  those  whose  salaries  range  from  $6,800 
to  $9,200.  It  is  certainly  an  unpleasant 
refiection  that  almost  all  those  who  might 
be  affected  by  this  increased  allowance  are 
university  presidents,  many  of  them  per- 
haps members  of  the  board  that  made  this 
decision.  Surely  if  funds  were  likely  to 
be  inadequate,  this  was  hardly  the  point  at 
which  an  increased  generosity  was  per- 
missible. 

It  should  be  added  that  there  is  another 
factor  in  the  situation,  which  appears  in 
the  instructions  to  the  executive  committee, 
which  is  directed 


to  safeguard  the  interests  of  the  following  classes 
of  cases:  (a)  those  who  have  research  work  in 
view  and  have  shown  themselves  unmistakably 
fit  to  pursue  it;  (6)  those  whose  twenty-five  years 
of  service  include  service  as  a  college  president; 
and,  (c)  those  in  whose  mind  a  definite  expecta^ 
tion  has  been  created  by  official  action  that  they 
will  be  accorded  the  benefits  of  the  foundation 
within  the  year  1910. 

These  instructions  appear  in  President 
Jordan's  letter;  and  it  is  at  least  a  slight 
consolation  to  be  informed  through  his  let- 
ter that  there  is  no  intention  to  enforce  the 
rule  retroactively  for  the  present  year. 
The  change  in  the  rules  consequent  upon 
these  instructions  indicates  that  in  spite  of 
the  withdrawal  of  the  service  allowance  the 
trustees  are  willing  to  grant  an  allowance 
**to  the  rare  professor  whose  proved  ability 
to  research  promises  a  fruitful  contribution 
to  the  advancement  of  knowledge,  if  he 
were  able  to  devote  his  entire  time  to  study 
or  research;   and  the  trustees  may  also 
grant  [a  similar  allowance]  to  the  execu- 
tive head  of  an  institution  who  has  dis- 
played distinguished  ability  as  a  teacher 
and  educational  administrator.'*    This  cen- 
sorship by  the  foundation  of  the  merits  of 
applicants  clearly  destroys  the  initial  policy 
of  the  foundation  which  gave  to  the  pro- 
fessor the  right  of  a  pension.     The  pension 
as  a  favor,  with  an  emphasis  upon  that 
aspect  of  the  academic  career  least  germane 
to  the  purposes  of  the  foundation,  is  a  to- 
tally different  matter  from  the  far-reaching 
and  beneficent  policy  which  brought  to 
the  foundation  its  most  cordial  supporters. 
It  is  peculiarly  difficult  to  understand  why 
a  policy  which  for  the  professor  has  proved 
to  be  a  mistake  shall  yet  be  reserved  as  a 
privilege  for  the  president;  while  again,  it 
seems  peculiarly  invidious  to  insert  the 
adjective  "rare"  before  the  "profesBop" 
and  omit  it  in  case  of  the  ''president'' 

While  I  can  not  agree  that  the  sendee 
allowance  can  within  so  short  an  experience 
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be  proved  to  be  a  mistake,  I  believe  that 
there  is  one  factor  in  the  constitution  of 
the  fonndation  that  this  brief  experience 
proves  to  be  a  mistake.  I  refer  to  the 
absence  from  its  board  of  trostees  of  a 
nmnber  of  men  who  can  and  will  safe- 
guard, as  well  as  express  and  understand, 
the  interests  of  the  professors.  Presidents 
can,  if  they  will,  do  this  in  part ;  but  they 
can  not  fully  represent  the  academic  and 
the  administrative  interests  (both  fully 
jnstified)  at  once.  Is  it  not  a  fair  pre- 
sumption that  if  half  of  the  members  of 
the  board  had  been  university  professors, 
the  precipitate  withdrawal  of  the  service 
provision— not  to  say  the  indefensible  repu- 
diation of  obligations  presently  to  mature 
—would  have  been  avoided? 

And  so  I  ask  whether  it  would  not  be 
well  for  the  foundation  to  collect  opinions 
upon  the  desirability  of  service  allowances 
and  have  them  brought  before  the  trustees. 
If  it  shall  prove  that  a  considerable  number 
agree  with  President  Jordan,  it  is  to  be 
hoped  that  measures  will  be  taken  to  secure 
for  the  foundation  the  exercise  of  this 
important  service.  I  may  repeat  in  this 
connection  a  proposal  that  was  suggested 
years  ago,  that  the  universities  themselves 
be  required  to  provide  part  of  the  funds 
for  retiring  allowances;  that  at  the  outset 
they  should  have  been  asked  to  consent  to 
a  contingent  provision  that  if  at  any  time 
the  service  allowance  proves  to  be  too  heavy 
a  tax  upon  the  foundation,  the  universities 
shall  carry  the  load  until  the  men  reach  the 
age  of  sixty-five;  or  equally  it  might  have 
been  urged  that  it  is  a  greater  privilege  for 
the  foundation  to  provide  the  allowance 
after  twenty-five  years'  service  and  let  the 
universities  carry  the  age  provision.  I  may 
also  be  permitted  to  say  that  from  the  out- 
set it  seemed  to  me  that  quite  the  wisest 
provision  to  really  advance  the  academic 
profession  was  to  have  made  possible  a 


system  of  half  retirement,  upon  which  men 
after  twenty-five  years  of  service  shall  be 
relieved  of  most  of  their  teaching,  while  yet 
they  give  to  the  university  the  infiuence  of 
their  presence,  their  reputation  and  their 
ripe  scholarship. 

Not  alone  has  the  foundation  without 
notice  withdrawn  a  portion  of  its  program 
of  most  vital  concern  to  the  academic  pro- 
fession, but  the  official  channel  of  its  ex- 
pression announces  that  the  change  thus 
decided  upon  "will  command  the  approval 
of  the  great  body  of  devoted  and  able 
teachers  and  is  in  accordance  with  the 
spirit  of  the  rules  as  originally  framed." 
For  my  part,  I  have  no  choice  but  to  incur 
the  odium  of  exclusion  from  this  approval 
and  content  myself  with  showing  what 
modest  devotion  or  ability  I  may  possess 
in  other  directions,  in  order  to  retain  my 
right  of  protest  that  the  change  itself 
(whether  enforced  or  not)  is  most  regret- 
table, and  that  there  is  nothing  in  the  spirit 
of  the  original  rules  that  foreshadows  the 
interpretation  that  has  now  been  made.  It 
is  pertinent  to  recall  that  a  point  of  great 
emphasis  in  the  original  provisions  is  that 
the  right  to  a  retiring  allowance  shall  come 
to  the  professor  undisputed  and  as  a  result 
of  his  own  initiative.  It  was  this  feature 
that  brought  the  largest  commendation  to 
the  foundation  and  that  was  instrumental 
in  inducing  institutions  that  already  had  a 
pension  system  to  give  it  up  in  favor  of  the 
Carnegie  provisions.  There  were  many 
who  four  years  ago  predicted  that  in  spite 
of  this  provision  the  fund  would  be  admin- 
istered as  a  semi-charitable  old-age  pension 
fund.  To  this  objection  it  was  then  possible 
to  reply  that  the  twenty-five  years  retire- 
ment allowance  distinctly  gave  to  the  pro- 
fessor some  control  of  the  use  of  the  allow- 
ance in  a  dignified  manner  and  to  serve  the 
cause  of  education.  If  this  provision  is 
abandoned,  it  is  not  quite  obvious  how  one 
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is  to  reply  to  the  view  that  incapacity  and 
old  age  are  suggestive  of  charity  and  not 
of  the  advancement  of  the  teaching  pro- 
fession. As  one  who  is  interested  in  the 
causes  which  the  foundation  was  instituted 
to  promote,  I  can  not  look  with  equanimity 
upon  the  curtailment  of  the  influence  of 
the  foundation  as  now  proposed,  and  I  am 
willing  to  risk  the  confusion  of  personal 
interest  with  a  disinterested  view  of  the 
benefit  to  the  teaching  profession  in  order 
that  the  question  may  be  seen  as  a  whole 
and  not  decided  abruptly  by  mere  tem- 
porary expediency. 

Two  obligations  seem  to  rest  upon  the 
foundation  in  order  to  reinstate  its  influ- 
ence and  to  justify  its  mission.  In  an 
unequivocal  and  equally  in  a  generous 
manner  it  must  meet  the  obligations  which 
its  announcements  have  aroused  in  the 
minds  of  those  who  within  a  few  years  will 
be  in  a  position  to  take  advantage  of  its 
formulated  provisions;  and  in  the  second 
place,  to  reinstate  confidence  in  its  meth- 
ods, there  should  be  a  plain  statement  to 
the  effect  that  the  financial  difficulty  is  or 
is  not  the  determining  cause  of  the  present 
action.  If  such  prove  to  be  the  case^  let 
the  arguments  against  a  system  be  held  in 
reserve,  and  let  the  actual  situation  be  met 
in  that  same  helpful  spirit  which  has  char- 
acterized so  many  of  its  important  and 
beneficial  decisions. 

Joseph  Jastrow 

Ck)LUMBIA  UNIVERSITT, 

March  2,  1910 


AN  AMERICAN  RESEARCH  INSTITUTION  IN 

PALESTINE.     THE  JEWISH  AORICUL- 

TURAL  EXPERIMENT  STATION 

AT   HAIFA 

A  NEW  American  institute  of  research  has 
just  been  incorporated  in  New  York  under 
the  title  of  the  "  Jewish  Agricultural  Experi- 
ment Station,"  with  a  board  of  trustees  com- 
posed of  Mr.  Jul.  Eosenwald  (Chicago),  presi- 
dent, Mr.  Paul  M.  Warburg   (New  York), 


treasurer.  Miss  Henrietta  Szold  (New  York), 
secretary  and  Dr.  Cyrus  Adler  (Philadelphia), 
Mr.  Sam  S.  Fels  (Philadelphia),  Judge  JuL 
W.  Mack  (Chicago),  Dr.  J.  L.  Magnes,  Mr. 
Louis  Marshall,  Dr.  Morris  Loeb,  Mr.  J.  B. 
Greenhut  (New  York)  and  Dr.  O.  Warburg 
(Berlin,  Germany),  members  of  the  board. 

This  new  experiment  station  is  to  be  located 
at  the  foot  of  Mt.  Carmel  in  Palestine,  seven 
miles  from  Haifa,  and  is  the  first  agricultural 
institution  of  research  supported  by  private 
American  capital  to  be  established  in  a  for- 
eign country.  The  funds  for  the  station  have 
been  furnished  by  several  philanthropic  Jews. 
Messrs.  Jacob  H.  Schiff,  of  New  York  and 
Jul.  Hosenwald,  of  Chicago,  have  furnished 
the  first  $20,000  necessary  for  the  initial 
equipment.  The  minimum  budget  of  $10,000 
a  year  has  been  assured  by  Messrs.  Schiff  and 
Hosenwald,  together  with  Mr.  Paul  M.  War- 
burg (of  Kuhn,  Loeb  &  Co.),  Mr.  Is.  N.  Selig- 
man,  Mr.  Isidor  Straus  and  others. 

As  an  American  institution  in  the  Levant 
and  carrying  the  American  experiment  station 
idea  abroad,  this  newly  incorporated  institu- 
ton  can  not  fail  to  interest  American  experi- 
ment station  workers,  since  its  purposes  are 
the  scientific  study  and  development  of  the 
agricultural  resources  of  one  of  the  oldest 
parts  of  the  old  world,  as  rich  in  latent 
wealth  as  it  is  in  historical  and  religious  in- 
terest. 

The  director  of  this  new  station,  Mr.  Aaron 
Aaronsohn,  is  already  known  to  quite  a  circle 
of  experiment  station  workers,  having  spent  a 
number  of  months  in  making  comparative 
studies  of  the  agricultural,  climatic  and  bo- 
tanical conditions  of  our  southwestern  coun- 
try, for  the  purpose  of  comparing  them  with 
present  conditions  in  Palestine,  in  which 
studies  he  has  been  deeply  impressed  with  the 
remarkably  close  agricultural  resemblance 
existing  between  California  and  Palestine. 
Mr.  Aaronsohn  is  peculiarly  well  equipped  to 
establish  such  an  institution  in  Palestine, 
having  spent  fourteen  years  of  his  life  in 
agricultural  and  botanical  explorations 
throughout  that  region  and  having  made 
himself  familiar  with  Turkish,  Arabic  and 
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Hebrew,  as  well  as  French,  German  and  Eng- 
lish.    He  is  a  graduate  of  the  Agricultural 
School  of  Grignon,  France,  and  has  attracted 
the  attention  of  the  scientific  world  through 
his  discovery  of  the  long-sought  wild  proto- 
type of  wheat.    His  discoveries  in  Palestine  of 
drought-resistant  stocks  and  dry  land  grains 
^d  forage  plants,  as  well  as  the  possibilities 
of  American  breeders  utilizing  his  wild  wheat, 
We  led   Dr.    Galloway,    the    Chief    of    the 
bureau   of  Plant   Industry,   to   request   Mr. 
Aaronsohn  to  prepare  a  bulletin,  which  is  now 
iii  print,  giving  in  some  detail  the  bearing  of 
^  studies  in  Palestine  on  the  many  agricul- 
tural problems  of  the  United  States. 
^  While   the  special   aim  of  the  institution 
*^^  be  to  put  the  Jewish  colonists  and  f  arm- 
^  oi  Palestine  and  the  neighboring  colonies 
\Xj.   a  position  to  carry  on  agriculture  in  a 
tational  and  progressive  manner,  Mr.  Aaron- 
sohn's  idea  is  to   assemble   as   complete   an 
equipment  of  the  official  agricultural  publi- 
cations   of    the   United    States    as    possible. 
Through  the  liberality  of  the  Office  of  Experi- 
ment Stations  and  the  directors  of  various 
state  stations,  supplemented  by  private  gifts 
and  purchases,   Mr.   Aaronsohn   has   already 
assembled  what  will  be  the  most  complete  set 
of  American  experiment  station  rejwrts  and 
bulletins  to  be  found  anywhere  in  the  Old 
World.    It  is  his  earnest  desire  to  make  this 
set  of  American  experiment  station  reports 
absolutely  complete   and  he  will  keenly   ap- 
preciate any  help  given  him  towards  this  end. 
As  the  study  of  plant  pathology  is  quite 
unknown   in   Palestine,    Mr.   Aaronsohn   has 
purchased  as  a  nucleus  of  pathological  work 
the  collection  of  the  late  Professor   W.   A. 
Kellerman  of  about  24,000  specimens  of  fungi, 
and  the  Department  of  Agriculture  has  of- 
fered to  supplement  this  with  about  a  thou- 
sand  other    numbers.      To    these    American 
numbers  Mr.  Aaronsohn  proposes  to  add  his 
own  personal  collections  of  agronomic,  botan- 
ical and  geological  material,  and  altogether 
they  will  prove  of  invaluable  assistance  in  the 
comparative  studies  which  he  proposes  shall 
be  carried  on  at  the  station. 
The  buildings  will  be  of  stone  and  practi- 


cally fireproof,  but  to  give  further  guaranty 
against  loss  Mr.  Aaronsohn  proposes  to  install 
steel  shelving  for  the  books  and  metallic  cases 
for  his  collections. 

It  is  also  Mr.  Aaronsohn's  purpose  to  have 
a  visitors'  laboratory,  with  proper  facilities, 
which  will  be  placed  at  the  disposal  of  prop- 
erly accredited  visitors  from  abroad.  Those 
who  have  taken  advantage  of  the  marvelous 
facilities  of  the  Naples  Zoological  Station  will 
appreciate  how  much  this  means  in  a  country 
like  Palestine,  where  there  are  few  facilities 
for  scientific  investigation. 

It  is  Mr.  Aaronsohn's  intention  to  publish 
at  least  the  annual  reports  of  his  station  in 
English,  although  naturally  his  circulars  and 
bulletins  containing  the  practical  results  wiU 
for  the  most  part  be  published  in  Hebrew, 
Turkish  and  Arabic. 

The  founding  with  liberal  financial  support 
of  this  new  station  in  the  eastern  Mediter- 
ranean region  will  go  far  towards  introducing 
American  methods  in  the  study  of  agricultural 
problems  throughout  the  whole  Mediterranean 
region  and  facilitate  the  exchange  of  plant  in- 
dustries between  that  region  and  the  United 
States,  which  has  been  already  begun  by  the 
agricultural  explorers  of  the  department,  and 
by  such  men  as  Dr.  L.  Trabut,  the  government 
botanist  of  Algeria,  and  which  has  proved  of 
such  mutual  aid  to  both  regions. 

David  Fairchild 

U.  S.  Department  of  Aqbicultube 


THE  CARNEGIE  INSTITUTION   OF 
WASHINGTON  * 

The  Carnegie  Institution  of  Washington 
has  just  issued  its  eighth  "Year  Book,"  a 
volume  of  about  250  pages,  containing  a 
resume  of  the  work  accomplished  under  the 
auspices  of  the  institution  during  the  year 
1909.  The  "Year  Book"  comprises  the  an- 
nual reports  of  the  president,  the  executive 
committee  and  the  directors  of  various  de- 
partments of  research,  together  with  reports 
upon  the  progress  of  other  investigations  car- 
ried on  by  individual  grantees  and  associates 
of  the  institution.     There  is  also  included  a 
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bibliography  of  papers  and  reports  on  these 
investigations  which  have  appeared  in  various 
journals  during  the  year. 

The  report  of  the  president  gives  detailed 
jSgures  showing  the  funds  available  for  ex- 
penditure during  the  year  and  the  manner  in 
which  these  funds  have  been  distributed.  A 
summary  of  these  financial  statements  shows 
that  of  the  $694,094.11  available,  $467>500 
have  been  applied  to  the  maintenance  of  large 
projects  and  established  departments  of  work; 
$49,969.32  have  been  distributed  in  the  form 
of  minor  grants  to  individuals;  $30,575.02 
have  been  allotted  to  research  associates  and 
assistants;  $54,645.27  have  been  expended  in 
the  work  of  publication  and  $49,792.21  have 
been  required  for  administrative  purposes. 
These  allotments  reached  a  total  of  $652,- 
481.82,  leaving  an  unallotted  balance  of  $41,- 
612.29  at  the  close  of  the  fiscal  year.  The 
total  amount  of  funds  appropriated  for  ex- 
penditure from  the  foundation  of  the  institu- 
tion to  the  present  time  is  $4,320,140.00,  of 
which  $307,227.03  were  reverted  and  after- 
wards reappropriated.  The  total  amount  ex- 
pended to  date  is  $4,128,697.11. 

The  scope  of  the  work  undertaken  by  the 
institution  has  broadened  until,  as  shown  by 
the  present  report,  investigations  have  been 
carried  on  in  more  than  thirty  different 
fields  of  research  and  extended  into  more 
than  forty  different  countries.  Two  astronom- 
ical observatories  and  ^yq  laboratories  are 
maintained,  and  the  equipment  of  the  various 
establishments  located  in  different  parts  of 
the  United  States  includes  58  buildings,  a 
specially  designed  ship  and  8  smaller  craft. 

The  building  designed  for  the  principal 
offices  of  the  institution  has  been  completed 
during  the  past  year  and  has  been  occupied 
by  the  administrative  staff  since  the  second 
week  in  November.  It  is  located  at  the  comer 
of  Sixteenth  and  P  Streets,  in  Washington, 
and  contains,  in  addition  to  the  executive 
offices,  an  assembly  room  with  a  seating  ca- 
pacity of  200  and  ample  space  for  the  storage 
of  publications.  The  annual  meetings  of  the 
board  of  trustees  will  be  held  here,  as  well  as 
the  monthly  meetings  of  the  executive  com- 
mittee of  the  institution. 


The  building  was  dedicated  on  December 
13,  when  addresses  were  delivered  by  Mr.  An- 
drew Carnegie,  founder  of  the  institution  and 
Hon.  Elihu  Root,  chairman  of  the  building 
committee.  On  this  occasion  also  an  illus- 
trated lecture  was  given  by  Dr.  George  E. 
Hale,  director  of  the  Solar  Observatory  lo- 
cated on  Mount  Wilson,  California,  inaugu- 
rating a  series  of  lectures  which  it  is  pro- 
posed to  give  annually.  From  December  15 
to  17  the  building  was  open  to  the  public  for 
inspection,  and  exhibits  from  the  investiga- 
tions of  the  ten  departments  of  research,  to- 
gether with  the  work  of  publication  and  ad- 
ministration, were  placed  on  view. 

As  a  notable  event  of  the  past  year  the 
president  cites  the  establishment  and  active 
operation  of  the  observatory  of  the  Depart- 
ment of  Meridian  Astrometry,  at  San  Luis,  in 
Argentina,  under  the  direction  of  Professor 
Lewis  Boss.  The  work  of  observation  of  the 
southern  stars. was  begun  in  April  last,  and  is 
now  proceeding  at  a  rate  heretofore  xmequaled 
in  this  branch  of  astronomy.  Observations 
made  with  the  meridian-circle,  transferred 
with  great  care  to  San  Luis  from  the  Dudley 
Observatory,  in  Albany,  New  York,  will  be 
combined  with  corresponding  observations 
made  at  Albany. 

Another  event  of  prime  importance  during 
the  year  has  been  the  completion  and  the 
initial  cruise  of  the  nonmagnetic  ship  Car^ 
negie,  now  making  a  magnetic  survey  of  the 
Atlantic  Ocean,  under  the  direction  of  the 
department  of  terrestrial  magnetism.  This 
ship  was  launched  on  June  12,  1909,  and  set 
sail  upon  her  first  voyage  on  August  21  last. 
During  her  voyage  across  the  Atlantic  errors 
of  prime  importance  to  navigation  were  found 
in  the  best  magnetic  charts  now  used  by' 
mariners. 

At  the  Solar  Observatory  in  California  the 
60-inch  equatorial  reflecting  telescope  has  been 
tested  and  found  highly  satisfactory.  The 
construction  of  a  new  tower  telescope,  150 
feet  high  above  ground  and  75  feet  below 
ground,  has  been  begun.  In  addition  to  the 
further  interpretation  of  the  nature  of  sun- 
spots,  it  is  expected  that  an  investigation  of 
the  electro-magnetic  properties  shown  by  the 
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gQQ  j-T^  conjunction  with  observations  made 
by  th^  department  of  terrestrial  magnetism 
on  "  s-fcorms  "  to  which  the  earth's  magnetism 
is  8iil>  j  ^cty  will  result  in  a  distinct  advance  in 
this  fi^il^  of  research. 

Capx'fcal  results  have  been  achieved  also 
during  the  past  year  by  other  departments  of 
the  ins-fcitution.  At  the  Geophysical  Labora- 
tory XX3L  Washington,  where  geological  and 
mineTTCLlogical  experiments  are  being  carried 
on,  -fclx^ire  has  been  an  important  addition  to 
the  eqiiipment  in  the  form  of  apparatus  for 
^bieot;liig  materials  under  observation  to 
^^  X>^x^Bsures  and  high  temperatures.  At  the 
Marixio  Biological  Laboratory  at  Tortugas, 
^ori^a,  research  has  been  widely  extended  by 
^coTx>a  of  specialists.  The  equipment  of  the 
,  .^^^ition  Laboratory  in  Boston  has  proved 
^Ixl^  effective  in  ascertaining  the  influence 
^  ^^trition  upon  pathological  as  well  as  upon 
r*^iil  subjects.  The  search  for  the  sources 
^^erican  history,  which  is  being  conducted 
^  ^\ie  department  of  historical  research,  has 
vfi^ti  vigorously  carried  forward  in  Mexico, 
Italy,  France,  Germany,  Great  Britain  and 
the  United  States. 

The  investigations  of  the  department  of  bo- 
tanical research  have  been  continued  success- 
fully.    Among  these  the  experiments  of  the 
director   in   the   production    of   mutants    in 
plants  seem  destined  to  play  a  fundamental 
role  in  the  determination  of  the  absorbing 
biological  question  of  the  derivation  of  species. 
The  progress  made  in  the  researches  in  ex- 
perimental evolution  being  conducted  at  Cold 
Spring  Harbor  has  also  been  significant,  and 
the  facilities  of  this  department  have  been  in- 
creased by  the  purchase  of  Goose  Island,  in 
Long  Island  Sound,  where  the  development 
of  plants  and  animals  in  a  state  of  isolation 
may  be  observed. 

The  publication  work  of  the  institution  has 
proceeded  actively.  Nineteen  volumes,  with 
^  aggregate  of  4,907  pages,  have  been  issued, 
bringing  the  total  number  of  the  institution's 
publications  to  141,  with  a  total  aggregate  of 
approximately  85,000  pages  of  printed  matter. 
One  of  the  most  imx>ortant  publication  pro- 
jects thus  far  undertaken  by  the  institution 
was  inaugurated   during   the   year,   namely, 


that  of  an  addition  of  the  Classics  of  Inter- 
national Law.  Under  the  general  editorship 
of  Professor  James  Brown  Scott,  the  early 
master-works  in  international  law  are  to  be 
issued.  Each  work  is  to  be  reproduced  by 
photographic  process  from  the  best  available 
edition,  and  accompanied  by  a  complete 
translation  into  English,  and  supplied  with  an 
introductory  commentary.  The  work  already 
begun  includes  the  '^Juris  et  judicii  fecialis, 
sive  juris  inter  gentes"  of  Zouche,  and  the 
"  De  jure  belli  ac  pacis  "  of  Grotius. 


TEE  ROCKEFELLER  FOUNDATION 

As  readers  of  Science  have  learned  from 
the  daily  papers,  a  bill  has  been  introduced 
into  the  United  States  Senate  incorporating 
the  Rockefeller  Foundation,  the  object  of 
which  is  "to  promote  the  well-being  and  ad- 
vance the  civilization  of  the  peoples  of  the 
United  States  and  its  territories  and  posses- 
sions, and  of  foreign  lands,  in  the  acquisition 
and  dissemination  of  knowledge,  in  the  pre- 
vention of  suffering  and  in  the  promotion  of 
any  and  all  the  elements  of  human  progress." 
The  bill  names  as  incorporators  of  the  founda- 
tion John  D.  Eockefeller,  John  D.  Rockefeller, 
Jr.,  Fred  T.  Gates,  Starr  J.  Murphy  and 
Charles  O.  Heydt.  The  principal  offices  of 
the  foundation  would  be  in  the  District  of 
Columbia,  though  the  bill  also  gives  the  right 
to  establish  branch  offices  elsewhere  and  to 
hold  meetings  of  the  trustees  at  any  place  they 
may  see  flt.  The  amount  of  the  endowment 
has  not  been  announced.  It  is  said  that  Mr. 
Rockefeller's  gifts  have  amounted  to  about 
$150,000,000,  and  that  his  present  fortune  is 
in  the  neighborhood  of  $300,000,000. 


SOIENTIFIO  NOTES  AND  NEWS 

Dr.  Adolf  von  Baeter,  professor  of  chem- 
istry at  Munich,  has  been  elected  a  foreign 
member  of  the  Paris  Academy  of  Sciences. 

The  following  fifteen  candidates  have  been 
selected  by  the  council  of  the  Royal  Society  to 
be  recommended  for  election  into  the  society: 
Mr.  J.  Barcroft,  Professor  G.  C.  Bourne,  Pro- 
fessor A.  P.  Coleman,  Dr.  F.  A.  Dixey,  Dr.  L. 
N.  G.  Filon,  Mr.  A.  Fowler,  Dr.  A.  E.  Garrod, 
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Mr.  G.  H.  Hardy,  Dr.  J.  A.  Harker,  Professor 
J.  T.  Hewitt,  Professor  B.  Hopkinson,  Dr.  A. 
Lapworth,  Lieutenant-Colonel  Sir  W.  B.  Liesh- 
man,  Mr.  H.  G.  Plimmer,  Mr.  F.  Soddy. 

Professor  G.  E.  Hale,  Professor  S.  Arrhen- 
ius  and  Madame  Curie  have  been  elected  hon- 
orary fellows  of  the  Physical  Society,  London. 

Dr.  Hugo  Munsterberg,  professor  of  psy- 
chology at  Harvard  University,  has  been  ap- 
pointed exchange  professor  to  lecture  at  Berlin 
in  1910-11. 

The  Academy  of  Scientific  Men  of  Halle 
has  awarded  its  gold  Cothenius  medal  to 
Dr.  Wilhelm  Pfeffer,  professor  of  botany  at 
Leipzig. 

The  New  York  Academy  of  Sciences  has 
appointed  the  following  delegates  to  represent 
it  at  international  congresses  during  the 
coming  sunmier:  Professors  Hermon  C.  Bum- 
pus,  Bashford  Dean  and  Henry  E.  Crampton 
for  the  Zoological  Congress  at  Graz;  Pro- 
fessors James  F.  Kemp,  J.  J.  Stevenson  and 
Dr.  E.  O.  Hovey  for  the  Geological  Congress 
at  Stockholm. 

Professor  Punnett,  Mr.  H.  Gadow,  King's, 
and  Mr.  A.  E,  Shipley,  Christ's,  have  been 
appointed  representatives  of  Cambridge  Uni- 
versity at  the  Liternational  Congress  of  Zool- 
ogy to  be  held  at  Graz  in  August  next.  Mr. 
A.  G.  Tansley,  Trinity,  has  been  appointed  to 
represent  the  university  at  the  International 
Congress  of  Botany  to  be  held  at  Brussels  in 
May  next. 

Sm  J.  J.  Thomson  has  been  nominated  to 
represent  Cambridge  University  at  the  celebra- 
tion next  October  of  the  centenary  of  the  Uni- 
versity of  Berlin. 

Sm  WHiLUM  Preece,  Sir  Joseph  Swan  and 
Professor  G.  Vernon  Harcourt  have  been 
elected  the  first  honorary  members  of  the  H- 
Itmiinating  Engineering  Society. 

Dr.  a.  Hertzfeld,  director  of  the  Institute 
of  Sugar  Industry  in  Berlin,  has  been  elected 
a  foreign  member  of  the  Swedish  Academy  for 
Agriculture. 

Dr.  Edm.  von  Lippmann,  Halle,  has  been 
given  the  honorary  degree  of  doctor  of  engi- 


neering by  the  Dresden  Institute  of  Tech- 
nology. 

The   naturalists  of  France  and  of   many 
other  parts  of  the  world  are  uniting  in  a  jubi- 
lee celebration  in  honor  of  J.  H.  Fabre,  styled 
by  Charles  Darwin  "  the  immortal  Fabre,"  and 
referred  to  by  him  also  as  "  that  inimitable  ob- 
server."    Fabre,  after  years  of  labor  and  of 
patient  observation   and  of   most   important 
work,  is,  in  his  age,  the  most  modest  of  men, 
leading  a  retired  life,  and  his  admirers  every- 
where and  in  all  walks  are  uniting  in  this 
celebration.    Not  only  are  naturalists  coming 
together  for  this  jubilee,  but  prominent  offi- 
cials throughout  France  and  prominent  men 
in  literature  as  well,  since  Fabre's  published 
work  possesses  a  high  literary  value.    Xo  one, 
says  David  Sharp,  has  ever  written  on  his  sub- 
jects with  equal  brilliancy  and  vivacity.     So 
Mistral,  the  poet;  Edmund  Rostrand,  the  poet 
and  dramatist,  and  Maurice  Materlink,   the 
naturalist,   philosopher   and   novelist,    among 
others,  have  united  in  this  jubilee.    Members 
of   the   French   Academy   engaged   in    other 
branches  of  science,  such  as  Poincar6,   and 
men  prominent  in  many  walks  of  life,   not 
even  excepting  journalism,  such  as  H^brard, 
the  director  of  the  Temps,  have  also  associated 
themselves  with  Fabre's  other  admirers.     The 
jubilee  will  be  held  on  the  third  of  April,  at 
the  time  of  the  inauguration  of  the  Institute 
of  Oceanography  by  the  Prince  of  Monaco. 
A  medal  will  be  struck  in  honor  of  the  occa- 
sion.    Americans  wishing  to  contribute  may 
send  their  subscriptions  to  Dr.  L.  O.  Howard, 
permanent  secretary  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  Smith- 
sonian Institution,  Washington,  D.  C.    These 
should  be  sent  at  once,  since  the  subscription 
closes  the  twenty-fifth  of  March. 

Since  the  return  of  the  DeMilhau  Peabody 
Museum  South  American  Expedition  of  Har- 
vard University,  Dr.  William  C.  Farabee  has 
received  from  the  Universidad  Mayor  de  San 
Marcos  de  Lima  a  diploma  as  honorary  mem- 
ber of  the  faculty  of  sciences  in  the  univer- 
sity, for  ''scientific  merits  and  important 
services  rendered  to  the  government  of  Peru/' 
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^  J.  K.  Small,  head  curator  of  the  mu- 
^QxxTxrm.^  and  herbarium  of  the  New  York  Botan- 
ical <3arden  and  Mr.  J.  J.  Carter,  of  Pleasant 
Qpo'^^j  Pennsylvania,  have  spent  about  four 
weelfc:^^  in  botanical  exploration  of  the  unknown 
inbeK-m-or  of  the  Andros  Islands,  thus  comple- 
ting ^be  botanical  survey  of  the  Bahamian 
arc^lx-i.  jpelajjo. 

.  J.  E.  Moore,  professor  of  surgery  in  the 
^rsity  of  Minnesota,  was  seriously  in- 
on  February  25  by  the  fall  of  the  tempo- 
'oof  in  the  building  where  he  was  con- 
Aiotii  :m-ig  a  class  in  surgery.  It  is  expected  that 
^®  'v^^ill  recover.  Nine  students  were  more  or 
less    ^^riously  injured. 

New  York  alumni  of  the  Johns  Hop- 

TJniversity  held  their  annual  dinner  on 

2,  when  Dr.  Simon  Plexner,  director  of 

ockefeller  Institute  of  Medical  Eesearch, 

^ed. 


Tlai 
ju 


kiixs 


;t:^^^^:5FEssoB  James  H.  Tupts,  of  the  Univer- 
f(|Rv^*^  ^f  Chicago,  will  deliver  a  series  of  ten 
^^Ves  on  "  Present  Problems  in  Metaphysics 
^^^  the  Theory  of  Knowledge,"  before  the 
^igpartment  of  philosophy,  i)8ychology  and  edu- 
cation of  the  Johns  Hopkins  University, 
March  9-19. 

Dr.  W.  S.  Franklin,  professor  of  physics  at 
Lehigh  University,  lectured  before  the  Middle- 
town  Scientific  Association  of  Wesleyan  Uni- 
versity on  the  '^  Practical  Applications  of  the 
Gyrostat." 

Mr.  F.  W.  Darlington,  of  Pittsburgh,  Pa., 
lectured  before  the  electrical  engineering  stu- 
dents at  the  University  of  Minnesota  on  Feb- 
ruary 28  on  "The  Electrification  of  Steam 
Railways." 

The  first  discourse  given  on  the  new  foun- 
dation of  the  Halley  lecture  at  Oxford  Uni- 
versity will  be  delivered  by  the  founder.  Dr. 
Henry  Wilde,  F.R.S. 

A  TABLET  in  memory  of  Ross  Qilmore  Mar- 
vin, who  was  drowned  in  the  Arctic  Ocean  on 
tbe  Peary  Polar  expedition,  will  be  unveiled 
T^  Sage  Chapel,  Cornell  University,  next 
month.  Commander  Peary  will  give  the 
memorial  address. 


Foreign  papers  state  that  the  inhabitants  of 
Gross-Lichterfelde,  the  native  place  of  Otto 
Lilienthal,  have  decided  to  erect  a  monument 
to  the  memory  of  their  countryman,  who  was 
amongst  the  earliest  practical  pioneers  in  avia- 
tion, and  met  his  death  in  1896  while  making 
a  flight  at  Gomberg,  in  the  province  of  Bran- 
denburg. The  monument  will  be  erected 
either  on  the  hill  on  the  slopes  of  which  Lilien- 
thal made  his  early  exx)eriments,  or  in  the 
square  on  the  bank  of  the  Teltour  Canal. 

The  Rev.  G.  F.  Whidbome,  known  for  his 
work  in  geology,  died  on  February  14,  at  the 
age  of  sixty-four  years. 

Colonel  C.  F.  Conder,  of  the  British  Army^ 
who  made  important  explorations  in  Palestine,, 
died  on  February  16. 

Dr.  Henri  Dupour,  professor  of  physics  at 
Lausanne,  has  died  at  the  age  of  fifty-eight 
years. 

The  following  awards  of  the  Mary  Kingsley 
medal  have,  as  we  learn  from  Nature,  been 
made  by  the  Liverpool  School  of  Tropical 
Medicine:  Mrs.  Pinnock,  in  recognition  of  the 
services  rendered  to  the  cause  of  tropical  med- 
icine and  sanitation  by  her  brother,  the  late 
Sir  Alfred  Jones,  founder  and  first  chairman 
of  the  school;  Mr.  W.  Adamson  and  Professor 
W.  Carter,  for  assistance  rendered  in  the 
foundation  of  the  school;  Prince  Augoste 
d'Arenberg,  president  of  the  Suez  Canal  Com- 
pany, for  his  campaign  against  malaria  at 
Ismailia;  Sir  William  Macgregor,  Governor 
of  Queensland,  for  his  services  to  sanitation 
and  tropical  medicine  while  governor  of 
Lagos;  Surgeon-Gteneral  Walter  Wyman,  head 
of  the  Marine  Hospital  Service  in  the  United 
States,  for  the  organization  which  he  has 
given  to  the  service  under  him  and  for  the 
manner  in  which  he  has  always  supported  sci- 
entific principles  in  public  sanitation;  Sir 
Alfred  Keogh,  recently  Director-General  of 
the  Royal  Army  Medical  Corps,  for  the  organ- 
ization which  he  has  given  to  the  service  under 
him  and  for  the  manner  in  which  he  has  al- 
ways supported  scientific  principles  in  public 
sanitation.  The  medal  for  valuable  contribu- 
tions to  the  scientific  and  educational  side  of 
tropical  medicine  has  been  awarded  to  Pro- 
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fessor  R.  Blanchard,  Paris;  Dr.  A.  Breinl, 
director  of  the  Tropical  Diseases  Institute  in 
Queensland;  Professor  A.  Colli,  Rome;  Dr.  C. 
W.  Daniels,  director  of  the  London  School  of 
Tropical  Medicine;  Surgeon-Colonel  King, 
Indian  Medical  Service;  Professor  Nocht, 
director  of  the  Hamburg  School  of  Tropical 
Medicine;  Professor  G.  H.  F.  Nuttall,  Quick 
professor  of  parasitology  at  Cambridge  Uni- 
versity ;  Major  L.  Rogers,  Indian  Medical  Ser- 
vice; Professor  J.  L.  Todd,  associate  professor 
of  parasitology  at  McGill  University. 

From  statistics  published  in  the  German 
press,  giving  for  European  countries  the 
number  of  dirigible  balloons  and  aeroplanes 
already  finished  at  the  end  of  1909,  or  which 
will  be  ready  for  use  very  shortly.  Consul  Carl 
Bailey  Hurst,  of  Plauen,  quotes  the  following : 
Germany  possesses  14  dirigibles  of  six  differ- 
ent models — namely.  Gross,  Zeppelin,  Parse- 
val,  Schiitte,  Siemens- Schuckert  and  the 
Rhine-Westphalian  air  ship— and  five  aero- 
planes. France  has  seven  dirigibles  and 
29  aeroplanes ;  Italy,  three  dirigibles  and  seven 
aeroplanes;  Russia,  three  dirigibles  and 
six  aeroplanes ;  Austria,  two  dirigibles  and  four 
aeroplanes;  England,  two  dirig^ibles  and 
two  aeroplanes,  and  Spain,  one  dirigible 
and  three  aeroplanes.  Altogether,  European 
nations  have  32  dirigibles  and  56  aeroplanes 
that  are  presumed  to  be  available  for  service. 

The  enterprise  of  German  foresters  and  the 
importance  of  tree  planting  for  forest  pur- 
poses are  shown  by  two  items  of  news  which 
come,  the  one  from  Montana,  the  other  from 
Ontario.  It  is  reported  that  a  demand  has 
developed  for  Montana  larch  seeds  to  be  used 
by  German  nurserymen;  while  white  pine 
seedlings  are  to  be  imported  from  Germany  by 
the  town  of  Guelph,  Ont.,  for  planting  a  168- 
acre  tract  of  land  belonging  to  the  municipal- 
ity. The  Germans  recognize  that  the  intro- 
duction into  their  forests  of  valuable  trees 
native  to  other  countries  may  be  to  their  ad- 
vantage. Although  as  a  rule  the  forest  trees 
best  adapted  to  each  region  are  those  which 
naturally  grow  in  it,  there  are  many  excep- 
tions.     Norway    spruce    and    Austrian    and 


Scotch  pine   have  been  carried  from   their 
native  home  to  other  parts  of  Europe  and  to 
America  and  have  been  found  well  worth  the 
attention  of  the  grower  of  timber.    Several  of 
our   own    species   have   met   with   favor   in 
Europe    and    flourished   there,    such   as   the 
Douglas  fir,  black  walnut  and  others.     The 
Australian  eucalyptus  is  proving  a  great  find 
for   America   and   South   Africa.     Our   own 
white  pine  long  ago  crossed  the  Atlantic  in 
response  to  the  needs  of  Europeans,  whose 
forests  are  comparatively  poor  in  tree  species, 
and  is  now  grown  commercially  on  such  a 
scale  that  when  it  is  wanted  for  planting  in 
its  own  native  habitat  the  German  nursery- 
man is  often  ready  to  deliver  young  plants 
here  for  a  lower  price  than  our  own  nursery- 
men will  quote.    Now  the  Germans  are  going 
to  try  the  Western  larch  also.     The  request 
from  the  German  nurseryman  instructs  the 
collectors  to  gather  the  choisest  seeds  when 
ripe  this  fall.     One  nurseryman  on  Flathead 
Lake  has  offered  to  exchange  larch  seeds  for 
seeds  of  desirable  German  shrubs,  which  he 
intends  to  cultivate  and  sell  in  America.    In 
the  same  region,  four  or  five  months  ago,  for- 
esters   of    our    Department    of    Agriculture 
gathered  seed  for  use  in  the  neighboring  Lolo 
Forest,  where  a  new  forest-planting  nursery 
was  begun  last  year.    The  objects  of  the  Guelph 
planting  are,  according  to  local  accounts,  to 
protect  the  town's   water   source  by   a   for- 
est cover  over  its  springs  in  the  hills,  to  make 
a  beautiful  woods  for  a  public  park  and  to 
provide  for  a  future  timber  supply  as  a  munic- 
ipal asset.    In  foreign  countries,  forest  tracts 
are    often    owned    and    managed    by    towns 
and  cities  as  a  paying  investment  and  to  in- 
sure a  permanent  supply  of  wood  for  local 
consumption,    but    in    America   planting   by 
municipalities  other  than  for  parks  and  for 
watershed  protection  has  scarcely  been  thought 
of.     The  kinds  of  trees  to  be  grown  in  the 
Guelph  park  have  already  been  decided  upon 
by  the   Ontario   Agricultural   College.     The 
proposed  reforestation  promises  to  be  of  so 
great  economic  and  sanitary  value  that  the 
estimated  cost  of  $8  per  acre  for  importing 
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and  planting  the  seedlings  and  caring  for  the 
growing  trees  is  regarded  as  well  worth  while. 

We  learn  from  Nature  that  the  late  Mr.  E. 
Marcus  Gunn,  the  eminent  ophthalmic  sur- 
geon, who  devoted  much  of  the  leisure  of  his 
vacations  to  making  a  collection  of  fossils,  has 
left  them  to  the  British  Museum  (Natural 
History).  He  worked  especially  in  the  Juras- 
sic formations  of  Sutherland,  and  at  the  time 
of  his  death  was  engaged  in  the  preparation 
of  a  memoir  on  the  Jurassic  flora  of  Brora,  in 
collaboration  with  Professor  A.  0.  Seward, 
who  is  now  completing  the  undertaking.  He 
obtained  many  fish-remains,  Mollusca  and 
other  fossils,  which  form  a  valuable  addition 
to  the  national  collection.  Mr.  Gunn  also 
collected  from  the  Old  Bed  Sandstone  of 
Caithness,  and  will  always  be  remembered  for 
his  discovery  of  the  problematical  fossil  fish 
Pai(Bspondylu8  gunni,  which  was  named  after 
him  by  Dr.  Traquair. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

Tufts  College  has  been  made  the  residuary 
legatee  under  the  will  of  John  Everett  Smith, 
and  will,  it  is  said,  receive  on  the  death  of 
Mrs.  Smith  the  sum  of  $500,000. 

Charles  Alfred  Hasbrouok,  a  weU-known 
civil  engineer,  who  died  in  California  on  Feb- 
ruary 1,  bequeathed  to  Cornell  University, 
from  which  he  graduated  in  1884,  the  farm 
at  Forest  Home,  near  Ithaca,  on  which  he  was 
bom.  His  bequest  to  the  university  was  made 
as  a  memorial  to  his  wife,  Mary  Fobes  Has- 
brouck.  In  his  will  he  expressed  a  wish  that 
the  property  be  used  for  the  benefit  of  the 
women  students  of  the  university. 

The  corporation  and  the  board  of  overseers 
of  Harvard  University  have  created  the  de- 
partment of  university  extension,  and  ap- 
pointed in  it  the  following  officers:  Dean, 
Professor  Bopes;  members  of  the  administra- 
tive board  for  190©-10,  Professor  Bopes,  Pro- 
fessor Boyce,  Professor  Hanus,  Professor 
Hart,  Professor  Moore,  Professor  Osterhout, 
Professor  Hughes  and  Professor  Munro. 

It  is  announced  that  extension  teaching  on 
a  large  scale  will  be  undertaken  next  year  by 
Columbia  University.     The  field  to  be  covered 


will  be  broad.  There  will  be  classes  organ- 
ized in  languages,  literature,  history,  eco- 
nomics and  politics;  in  various  scientific  sub- 
jects, including  electrical  and  mechanical  en- 
gineering; in  architecture;  in  music  and  fine 
arts;  in  preventive  medicine  and  sanitary 
science ;  in  manual  training  and  the  household 
arts;  in  teaching,  and  in  law.  For  this  work 
a  large  stafF  of  professors  and  lecturers  will  be 
appointed,  chosen  in  part  from  the  present 
teaching  staff  of  the  university.  Professor 
James  Chidester  Egbert,  director  of  the  sum- 
mer session,  has  been  appointed  director  of 
extension  teaching. 

The  faculty  of  the  University  of  Minnesota 
has  inaugurated  a  movement  to  secure  the 
erection  of  a  suitable  tribute  from  the  people 
of  the  state  of  Minnesota  to  President  Cyrus 
Northrop.  It  was  decided  that  the  tribute 
should  take  the  form  of  a  men's  building  to 
be  erected  upon  the  campus  at  a  cost  of  not 
less  than  $400,000. 

The  new  recitation  hall  of  Eastern  College 
at  Manassas,  Va.,  erected  at  a  cost  of  $35,000, 
was  dedicated  on  February  22.  Addresses  were 
made  by  Dr.  Elmer  E.  Brown,  U.  S.  Commis- 
sioner of  Education,  Congressman  Jones,  of 
Virginia,  and  Dr.  Hervin  U.  Boop,  the  presi- 
dent of  the  college. 

Professor  John  S.  Shearer,  of  the  depart- 
ment of  physics  of  Cornell  university,  is  acting 
as  a  member  of  the  Columbia  University  fac- 
ulty during  the  rest  of  the  present  college  year. 
Professor  Wm.  H.  Hallock,  head  of  the  depart- 
ment of  physics  of  Columbia  University,  wiU 
spend  the  period  in  Europe. 

Dr.  LoiTis  T.  More,  professor  of  physics,  has 
been  elected  dean  of  the  College  of  Liberal 
Arts  of  the  University  of  Cincinnati. 

Mr.  Frank  M.  Leavitt,  now  at  the  head  of 
the  department  of  manual  training  of  the 
Boston  city  schools,  has  been  appointed  asso- 
ciate professor  of  industrial  education  in  the 
School  of  Education  of  the  University  of 
Chicago. 

Mr.  S.  Brodetskt,  bracketted  senior  wrang- 
ler in  1908,  has  been  elected  to  the  Isaac 
Newton  studentship  at  Cambridge  University. 
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DISCUSSION    AND    CORRESPONDENCE 

THE    LENGTH    OP    SERVICE    PENSIONS    OP    THE 
CARNEGIE  FOUNDATION 

Either  as  cause  and  eflFect  or  as  a  matter 
of  mere  time  sequence,  the  writer  has  antici- 
pated in  this  journal  the  most  important  ac- 
tions taken  by  the  trustees  of  the  Carnegie 
Foundation  at  their  two  last  annual  meetings. 
There  was  printed  in  Science  for  April  24, 
1908,  correspondence  with  the  president  of  the 
foundation  urging  that  the  pensions  of  widows 
of  professors  entitled  to  retiring  allowances 
should  be  made  a  matter  of  right  rather  than 
a  matter  of  optional  favor,  and  at  the  meeting 
of  the  trustees  in  November  this  was  done. 
It  seems  that  this  subject  is  not  treated  clearly 
by  the  president  in  his  last  annual  report. 
Referring  to  the  first  adoption  of  the  rules  of 
the  foundation  he  says: 

The  underlying  principles  which  seemed  to  be 
clear  were  these  ...  (5)  The  retiring  allowance 
system  should  embrace  in 'its  provisions  the  wid- 
ows of  teachers  who  imder  the  rules  had  become 
eligible  to  retiring  allowances.  ...  A  third  rule 
provided  for  the  pension  for  the  widow  of  any 
teacher  who,  either  on  the  ground  of  age  or 
service,  waa  entitled  to  a  retiring  allowance. 
These  rules  have  now  been  in  operation  four  years. 

In  the  first  annual  report,  however,  it  was 
explicitly  pointed  out  that  ''In  all  cases,  the 
granting  of  pensions  to  widows  of  professors 
stands  upon  a  different  basis  than  that  of  the 
awarding  of  retiring  allowances  to  professors," 
and  in  the  third  annual  report  it  is  noted  that 
"  heretofore  the  pensions  to  widows  have  been 
only  permissory." 

I  venture  to  note  my  service  to  my  col- 
leagues in  this  direction,  as  some  of  them 
think  that  I  have  i>erformed  a  disservice  in 
pointing  out  what  seemed  to  me  the  dangers 
of  the  length  of  service  pensions.  In  Science 
for  April  2,  1909,  I  wrote : 

The  reasons  leading  to  the  adoption  of  retire- 
ment after  twenty-five  years  of  service  are  obscure 
to  me  unless  it  is  intended  to  relieve  institutions 
of  men  whom  they  do  not  want  to  keep.  ...  In 
order  to  reward  a  professor  after  long  years  of 
service,  he  should  be  relieved  not  of  half  of  his 
salary  and  the  privilege  of  teaching,  but  of  so 


much  routine  instruction  and  administration  as 
interfere  with  his  research.  ...  It  may  on  the 
whole  be  regarded  as  fortunate  that  the  Carnegie 
Foundation  has  not  the  means  to  continue  these 
annuities  for  length  of  service.  They  will,  I  fear, 
tend  to  demoralize  both  the  "  humble  and  ill- 
compensated  "  professor  and  the  "  conspicuous " 
and  much-tempted  president. 

My  anticipations  were  soon  justified  by  the 
troubles  at  the  G^rge  Washington  University* 
which  retired  on  the  foundation  two  of  its 
professors  against  their  will  in  order  to  save 
their  salaries  and  because  they  did  not  agree 
with  the  policies  of  the  administration,  and 
which  then  was  dropped  from  the  list  of  insti- 
tutions accepted  by  the  foundation.  I  was, 
however,  not  less  surprised  than  my  colleagues 
to  learn  that  the  trustees  of  the  Carnegie 
Foundation  on  November  17  had  not  only 
abolished  the  retiring  allowance  for  length  of 
service,  but  had  made  their  action  apply  to 
those  to  whom  the  x)ension8  had  been  promised. 

This  action  would  be  absolutely  incompre- 
hensible if  it  were  based  on  the  grounds  alleged 
by  the  president  in  his  annual  report,  which 
has  just  now  been  printed.  He  does  not  even 
remotely  refer  to  the  financial  inability  of  the 
foundation  to  carry  out  the  obligations  it  had 
assumed,  but  bases  his  recommendation  on  the 
fact  that  he  has  unexpectedly  discovered  that 
presidents  and  professors  take  advantage  of 
the  rule,  and  that  its  effect  is  not  ^'good'' 
owing  to  '^the  opportunity  which  is  thus 
opened  to  bring  pressure  to  bear  on  the 
teacher,  or  by  the  tendency  of  the  teacher 
assured  of  a  retiring  allowance  to  become 
ultra-critical  toward  the  administration." 
This  last  clause  throws  a  curious  light  on  the 
administrative  attitude — ^it  would  be  danger- 
ous to  let  the  professor  criticize  the  adminis- 
tration if  thereby  he  risked  losing  only  half 
of  his  salary  and  not  all  of  it. 

President  Pritchett  says :  "  The  expectation 
that  this  rule  would  be  taken  advantage  of 
almost  wholly  on  the  ground  of  disabilities 
has  proved  to  be  ill  founded."  But  what 
warrant  had  the  trustees  for  this  expectation? 
The  act  of  incorporation  states  that  the  object 
of  the  foundation  is  to  provide  retiring  pen- 
sions for  teachers  who  "  by  reason  of  long  and 
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meritorious  service,  or  by  reason  of  old  age, 
disability  or  other  sufficient  reason  shall  be 
entitled  to  the  assistance  and  aid  of  this  cor- 
poration." The  rule  adopted  in  regard  to  the 
first  of  the  two  classes  of  pensions  specified  in 
the  act  of  incorporation  reads :  "  Any  person 
who  has  had  a  service  of  twenty-five  years  as 
a  professor  and  who  is  at  the  time  a  professor 
in  an  accepted  institution,  shall  be  entitled  to 
a  retiring  allowance  computed  as  follows." 

The  change  in  the  attitude  of  the  president 
of  the  foundation  has  been  as  sudden  as  it  is 
complete.  In  a  letter  to  him,  written  on 
March  21,  1908,  I  said  that  the  wisdom  of  the 
length  of  service  pension  was  doubtful,  and  in 
his  reply,  intended  for  publication  in  Science 
and  printed  in  the  issue  of  April  24,  1908,  he 
wrote: 

The  provision  for  permitting  a  retiring  allow- 
ance to  be  gained  upon  length  of  service  seems 
also  to  us  to  add  much  to  the  value  of  the  retiring 
allowance  system.  Under  this  provision  a  pro- 
fessor may,  at  the  end  of  twenty-five  years,  retire 
on  a  stated  proportion  of  his  salary,  the  propor- 
tion increasing  with  each  year  of  service.  It  is 
not  likely  that  many  professors  will  avail  them- 
selves of  this  provision.  The  man  whose  heart  is 
in  his  teaching  will  not  wish  to  give  it  up  imtil  a 
much  later  period.  There  are,  however,  teachers 
to  whcHn  this  provision  will  be  specially  attractive, 
and  that  is  to  those  who  desire  to  spend  the 
remainder  of  their  active  lives  in  scholarly  re- 
search or  literary  work  rather  than  in  teaching. 
I  can  imagine  no  better  thing  for  an  institution 
of  learning  than  to  have  about  it  a  g^oup  of  men 
who  are  engaged  in  active  research  and  who  are 
not  burdened  with  the  load  of  teaching  which 
falls  to  most  American  teachers.  In  this  wav 
the  retiring  allowance  will  contribute  directly  to 
research. 

Dr.  David  Starr  Jordan,  one  of  the  trustees, 
is  much  franker  than  the  president.  He 
writes  to  the  Evening  Post  that  it  seemed 
''financially  impossible"  for  the  foundation 
to  meet  the  demands  made  on  it  under  the 
rule.  This  is  certainly  a  valid  ground  for  not 
admitting  to  its  privileges  additional  institu- 
tions or  those  not  yet  professors;  but  accord- 
ing to  law  resort  must  be  had  to  the  bank- 
ruptcy court  when  financial  obligations  can 


not  be  met.  Whether  the  foundation  is  liable 
to  those  who  have  been  financially  injured  by 
the  change  in  the  rule  is  an  open  question. 
Probably  the  only  precedent  is  the  case  of 
Professor  Capps  against  the  University  of 
Chicago,  in  which  it  was  decided  that  a  uni- 
versity can  not  alter  its  statutes  to  the  finan- 
cial disadvantage  of  a  professor.  It  seems 
that  it  might  be  urged  that  the  foundation  has 
made  an  implicit  contract  with  the  professor. 
To  encourage  the  advancement  of  teaching  it 
promises  certain  rewards  to  those  who  per- 
form certain  services.  Those  who  have  per- 
formed the  services  can  perhaps  recover  at  law 
the  payment  promised.  But  whatever  the 
legal  obligation  may  be,  the  moral  responsi- 
bility is  obvious.  President  Pritchett  writes 
that  the  ''change  will  command  the  approval 
of  the  great  body  of  devoted  and  able  teach- 
ers." When  he  learns  of  his  extraordinary 
error,  he  will,  it  may  be  hoped,  recommend 
such  modification  of  the  new  rule  as  will  be 
accepted  as  equitable  by  those  concerned. 

The  president  of  the  foundation  writes: 
"It  is  part  of  the  invariable  policy  of  the 
Carnegie  Foundation  to  place  in  the  hands  of 
those  interested  in  education  the  fullest  de* 
tails  respecting  the  foundation  and  its  admin- 
istration." But  it  is  not  clear  that  the  founda- 
tion has  been  entirely  frank  in  the  present  in- 
stance. The  official  statement  in  regard  to  the 
rules  signed  by  the  secretary  of  the  board  of 
trustees  reads: 

The  rules  as  thus  amended  provide  a  retiring 
allowance  for  a  teacher  on  two  distinct  grounds: 
(1)  to  a  teacher  of  specified  service  on  reaching 
the  age  of  sixty-five;  (2)  to  a  teacher  after 
twenty-five  years  of  service  in  case  of  physical 
disability. 

Although  these  are  the  general  rules  governing 
retirement,  the  trustees  are  nevertheless  willing 
to  grant  a  retiring  allowance  after  the  years  of 
service  set  forth  in  Rule  I  [Rule  2?]  to  the  rare 
professor  whose  proved  ability  for  research  prom- 
ises a  fruitful  contribution  to  the  advancement  of 
knowledge  if  he  were  able  to  devote  his  entire  time 
to  study  or  research;  and  the  trustees  may  also 
grant  a  retiring  allowance  after  the  years  of 
service  set  forth  in  Rule  1  [8to]  to  the  executive 
head  of  an  institution  who  has  displayed  distin- 


386 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  793 


guished  ability  as  a  teacher  and  educational  ad- 
ministrator. 

Dr.  Jordan  has  printed  the  actual  resolution 

adopted  by  the  trustees,  as  follows: 

It  was  also  on  motion,  didy  made  and  seconded, 
resolved  that  first,  the  executiye  committee  be 
instructed  to  safeguard  the  interests  of  the  fol- 
lowing classes  of  cases:  (a)  those  who  have  re- 
search work  in  view  and  have  shown  themselves 
immistakably  fit  to  pursue  it;  (&)  those  whose 
twenty-five  years  of  service  includes  service  as  a 
college  president;  and  (o)  those  in  whose  mind  a 
definite  expectation  has  been  created  by  official 
action  that  they  will  be  accorded  the  benefits  of 
the  foundation  within  the  year  1910;  and  that, 
secondly,  the  executive  committee  be  authorized  to 
formulate  regulations  in  aceordanoe  with  these 
instructions. 

It  is  difilcult  to  reconcile  the  statement 
under  (a)  with  the  announcement  of  the  sec- 
retary. In  the  case  of  (h)  one  can  only  recon- 
cile the  two  versions  by  assuming  that  the 
presidents  who  make  up  the  board  believe  that 
there  can  be  no  college  president  who  has  not 
^'displayed  disting^iished  ability  as  a  teacher 
and  educational  administrator."  It  is  not 
easy  to  guess  a  creditable  reason  for  not  hav- 
ing made  (c)  public,  for  it  would  not  be  hon- 
orable to  conceal  it  in  order  to  save  the  money 
due  to  those  who  might  apply  under  the  reso- 
lution if  it  were  known  to  them. 

It  is  certainly  odd  that  a  board  of  trustees 
consisting  of  university  and  college  presidents 
should  increase  the  maximum  i>ension  from 
$3,000  to  $4,000,  which  can  practically  only  be 
of  advantage  to  the  comparatively  highly- 
salaried  president,  and  should  retain  the 
privilege  of  retiring  after  twenty-five  years, 
when  this  is  denied  to  the  professors  through 
the  financial  inability  of  the  foundation.  But 
perhaps  they  assume  that  higher  education 
cian  be  best  advanced  by  retiring  the  president 
whenever  XK)Ssible. 

The  lack  of  foresight  and  expert  knowledge 
displayed  by  the  president  and  trustees  of  the 
foundation  is  truly  astounding.  Mr.  Oar- 
negie  wrote  in  his  original  letter  to  the  trus* 
tees : 

I  have,  therefore,  transferred  to  you  and  your 
successors,  as  trustees,  $10,000,000,  5  per  cent. 


first  mortgage  bonds  of  the  United  States  Steel 
Corporation,  the  revenue  from  which  is  to  provide 
retiring  pensions  for  the  teachers  of  universities, 
colleges  and  technical  schools  in  our  country,  Can- 
ada and  Newfoundland  under  such  conditions  as 
you  may  adopt  from  time  to  time.  Expert  cal- 
culation shows  that  the  revenue  will  be  ample  for 
the  purpose. 

In  making  his  additional  gift  for  tax-sup- 
ported institutions,  he  wrote  to  the  president: 

I  understand  from  you  that  if  all  the  state 
universities  should  apply  and  be  admitted,  five 
millions  more  of  five  per  cent,  bonds  would  be 
required. 

As  a  matter  of  fact,  a  million  dollars  will  not 
support  an  adequate  pension  fund  in  a  single 
large  university — ^Yale  already  draws  $35,000 
a  year — ^and  if  the  state  universities  continue 
to  develop,  as  at  present,  and  retirement  at 
sixty-five  is  made  obligatory,  five  million  dol- 
lars will  not  permanently  sufiice  for  a  single 
university. 

The  increase  in  the  appropriations  of  the 
foundation  for  pensions  this  year  is  $162,815, 
and  the  total  appropriation  for  pensions  is 
$466,320.  The  total  income  of  the  foundation 
last  year  was  $544,355,  and  the  administratiye 
expenses  were  $58,584.85.  After  Mr.  Carnegie 
gives  the  additional  five  million  dollars,  the 
income  will  soon  be  exhausted,  even  though 
one  of  the  two  objects  of  the  foundation,  as 
stated  in  the  act  of  incorporation,  may  be 
abandoned. 

J.  HcKeek  Cattell 
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Food  Inspection  and  Analysis:  For  the  Use  of 
Public  Analysts,  Health  Ofiicers,  Sanitary 
Chemists  and  Food  Economists.  By  Air 
BERT  £.  Lbaoh,  S.B.,  Chief  of  the  Denver 
Food  and  Drug  Inspection  Laboratory, 
Bureau  of  Chemistry,  TJ.  S.  Department  of 
Agriculture,  formerly  Chief  Analyst  of  tiie 
Massachusetts  State  Board  of  HealtL 
Second  edition,  revised  and  enlarged. 
Cloth,  6§  X  H,  pp.  954,  Fig.  120;  PL  XL. 
New  York,  John  Wiley  &  Sons;  London, 
Chapman  &  Hall,  Limited.  1909. 
In  1^4  the  first  edition  of  this  book  was 

published,  and  speedily  found  acc^tanoe  be- 
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cauBe  of  its  high  values  for  the  purposes  for 
which  it  was  declaredly  written.  It  is  not, 
and  does  not  pretend  to  be,  a  student's  manual, 
a  cyclopedia  of  its  subject,  a  manual  of  the 
physiology  nor  of  the  technology  of  food.  It 
is  rather  a  compilation  of  the  facts  and  meth- 
ods that  one  of  America's  most  experienced 
food  analysts  has  found  useful  in  his  work 
and  which  he  has  thought  might  be  helpful  to 
others  charged  with  similar  responsibilities 
and  encountering  like  problems.  The  merit 
of  the  work  lies  particularly  in  the  fact  that 
the  compiler  is  recognized  as  a  man  of  fair 
judgment  and  a  critical  analyst,  who,  from 
long  experience,  has  come  fully  to  realize,  on 
the  one  hand,  the  facts  that  must  be  ascer- 
tained by  analysis  and  the  imx)ortance  of  the 
issues  involved,  and,  on  the  other  hand,  the 
imperative  need  for  the  choice  of  methods 
cai>able  of  yielding  safe  results  within  a  rea- 
sonable time  and  at  such  a  cost  as  will  make 
possible  the  performance  of  many  similar 
analyses  at  moderate  cost. 

Since  the  publication  of  the  first  edition, 
many  changes  have  aris^i  in  the  field  covered 
by  the  book.  The  national  food  and  drugs 
bill  and  the  meat  inspection  bill  of  1906  have 
become  laws,  and  a  large  number  of  the  states 
have  established  food  controls.  The  number 
of  chemists  engaged  in  the  work  of  food  in- 
spection has  greatly  increased.  Under  the 
leadership  of  the  Association  of  Official  Agri- 
cultural Chemists,  new  and  improved  methods 
have  been  devised.  From  1903  to  1906,  under 
authorization  of  congress,  the  Secretary  of 
Agriculture  has  proclaimed  standards  for  a 
large  number  of  the  staple  foods,  and,  since 
the  expiration  of  the  specific  authorization 
under  which  these  standards  were  proclaimed, 
the  Association  of  Official  Agricultural  Chem- 
ists and  the  Association  of  State  and  Na- 
tional Food  and  Dairy  Departments,  compris- 
ing in  their  membership  all  who  are  officially 
charged  with  the  execution  of  the  food  laws 
of  America  and  Canada,  have  formulated  for 
ihB  guidance  of  these  officials  and  for  public 
information,  additional  standards  for  other 
staple  foods  not  represented  in  the  proclama- 
tions of  the  Secretary  of  Agriculture.  In  the 
enforcement  of  ihe  national  law,  many  im- 


XK)rtant  regulations  have  been  published. 
Meanwhile,  investigations  at  home  and  abroad 
have  developed  many  facts  of  importance  in 
their  bearing  upon  the  subject,  and  those 
manufacturers  of  foods  who  have  been  in- 
duced by  hope  of  gain  or  from  sheer  joy  in 
the  exercise  of  skill,  to  attempt  to  evade  the 
meshes  of  the  law,  have  resorted  to  new  de- 
vices that  have  required  detection  and  sup- 
pression where  they  were  against  the  public 
interest. 

After  all  these  changes,  any  book  published 
five  years  ago  upon  the  subject  of  food  in- 
spection and  analysis,  is  old.  The  food  ana- 
lysts of  America  have  reason,  therefore,  for 
pleasure  in  the  fact  that  Mr.  Leach  has  under- 
taken the  heavy  labor  of  revising  his  book  and 
of  critically  selecting  the  new  matter  required 
to  bring  it  up  to  date;  and  aUo  in  the  fact 
that,  his  own  strength  proving  insufficient  at 
present  for  the  task,  he  has  associated  with 
him  in  the  revision.  Dr.  Winton,  formerly 
chemist  of  the  Connecticut  Agricultural  Ex- 
periment Station  and  now  chief  of  the  Chi- 
cago Laboratory  of  the  Bureau  of  Chemistry, 
a  man  of  like  skill  and  experience  with  him- 
self, in  whose  judgment  the  food  chemists  of 
America  have  with  reason  come  to  trust. 

The  new  edition  is  one  fifth  larger  than  the 
old.  In  its  illustrations  the  changes  are  not 
numerous,  but  the  condensation  of  old  cuts 
has  left  room  for  the  addition  of  a  number  of 
new  figures  of  value,  and  several  of  the  less 
representative  cuts  illustrating  the  histology 
of  the  cereals  have  been  replaced  by  others 
based  upon  Dr.  Winton's  own  excellent  draw- 
ings. The  increase  in  the  size  of  the  book  is 
not  due  to  the  insertion  of  new  chapters,  al- 
though two  new  chapters  upon  the  refrac- 
tometer  and  upon  flavoring  extracts  have  been 
formed,  in  part  from  matter  scattered  through 
the  body  of  the  first  edition  and  in  part  from 
new  material.  Nearly  every  page  shows  some 
paragraph  improved  by  change  of  form  or  by 
addition  of  new  matter.  These  changes  are 
so  numerous  that  space  will  permit  the  men- 
tion of  no  more  than  a  few  typical  examples, 
such  as  the  modem  classification  of  nitrog- 
enous constituents  prepared  for  the  book  by 
Dr.  Osborne,  the  more  recent  adaptations  of 
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the  immersion  refractometer  to  food  analysis, 
methods  for  the  detection  of  viscogen  in 
<3ream,  Howard's  methods  for  the  analysis  of 
ice  cream,  Kohinson's  methods  for  sausage 
analysis,  Bigelow's  work  on  meat  extracts, 
methods  for  the  detection  of  cold  storage  eggs, 
the  more  recent,  simple  methods  for  the  de- 
termination of  moisture  in  butter,  Pen£eld's 
-system  of  ash  analysis,  Bryan's  work  on  starch 
in  compressed  yeast,  the  new  sections  on 
hleached  flour,  diabetic  foods,  prepared  mus- 
tard, the  Polenske  number,  methods  of  analy- 
sis for  maple  products,  scientific  standards  of 
the  International  Congress  of  Sugar  Chem- 
ists, on  Neufeld's,  Browne's  and  Van  Dine's 
studies  of  honey,  on  Vasey's  and  Crampton 
and  Tolman's  studies  of  whiskey,  besides  the 
large  amount  of  new  matter  in  the  pages  upon 
flavoring  extracts,  the  incorporation  of  the 
gist  of  the  new  official  methods,  of  the  more 
important  food  standards,  and  of  the  sub- 
stance of  the  decisive  national  regulations. 
There  are,  of  course,  omissions  of  much  that 
every  analyst  engaged  in  this  work  would  be 
glad  to  have  clearly  stated  and  bound  within 
the  same  covers;  but  even  a  thousand  pages 
have  their  limits  of  content,  and  the  matter 
for  congratulation  is  that  the  revisers  have 
chosen  so  well. 

The  temper  of  the  book  is  worthy  of  note. 
Food  adulterations  and  adulterants  have,  in 
these  days,  become  the  subject  of  discussions 
almost  as  warm  as  the  importance  of  the  mat- 
ter merits,  and  the  doctors  as  well  as  the 
writers  of  the  press  and  laymen  have  been 
heard  therein.  But  few  echoes  of  these  dis- 
cussions appear  in  this  book;  dialectics  have 
been  avoided  and  mooted  matters  little  dis- 
cussed. 

In  a  work  of  such  magnitude,  matter  for 
criticism  can  always  be  found.  One  wonders 
why,  for  example,  no  mention  is  made  of 
Home's  dry  subacetate  for  clarification  of  sac- 
charin liquids,  that  the  Outzeit  method  for 
the  determination  of  arsenic  is  not  presented 
in  the  principal  section  upon  that  subject, 
and  that  Kastle's  excellent  method  for  the 
identification  of  saccharin  receives  no  men- 
tion. 

It  is  deserving  of  more  serious  criticism 


that  the  official  methods  and  standards  are  but 
partially  stated,  or  are  given  in  a  modified 
form,  without  clear  warning  in  the  prefatory 
matter  that  for  the  full  and  exact  statement 
of  these  methods  and  standards  reference 
must  be  had  to  the  corresponding  official  pub- 
lications. The  occasional  note  of  departure 
from  the  letter  of  the  text  on  these  subjects 
is  insufficient  to  acquaint  the  reader  unfamil- 
iar with  the  original  texts  of  the  extent  and 
nature  of  the  departures  which  the  limitations 
of  space  and  probably  other  excellent  reasons 
have  induced. 

Deserving  also  of  mention  is  the  fact  that 
this  manual  deals  only  with  one  side  of  the 
public  analyst's  work,  and  does  not  attempt 
the  treatment  of  the  forensic  phase  of  his 
duties.  Indeed,  from  one  or  two  paragraphs 
in  the  general  chapter  of  introduction,  it  may 
be  inferred  that  the  food  analyst  of  America 
is  unlikely  to  be  called  upon  for  very  serioos 
or  complex  work  of  the  forensic  character. 
Thus,  in  the  first  edition,  the  author  notes 
that  Massachusetts'  experience  had  indicated 
that  there  was  little  need  for  the  services  of 
trained  attorneys  in  the  ordinary  course  of  the 
enforcement  of  the  food  laws,  since  the  trials 
involved  hearings  only  before  courts  of  mag- 
isterial grade  where  the  services  of  a  skilled 
inspector  had  proved  more  valuable  than  those 
of  trained  lawyers  without  special  experience 
in  the  kind  of  causes  at  issue.  In  the  second 
edition,  this  statement  is  modified  to  indicate 
that  where  the  laws  are  new,  the  assistance  of 
counsel  may  be  needful. 

The  experience  of  the  reviewer  has  com- 
pelled him  to  a  very  different  judgment  upon 
this  point.  Under  present  conditions,  the 
real  issue  joined  is  not  whether  the  small  re- 
tailer in  a  single  locality  has  violated  the 
law  and  subjected  himself  to  a  moderate  fine, 
but  whether  a  given  brand  or  even  a  given 
class  of  goods  can  safely  be  handled  by  any 
retailer  in  a  large  commonwealth.  With  rela- 
tive frequency,  therefore,  food  cases  are  tried 
in  the  higher  courts  with  a  large  array  of  ex- 
perts and  counsel  engaged  on  behalf  of  the 
real  defendant,  the  manufacturer  or  group  of 
manufacturers  concerned;  and  every  pointy 
from  the  framing  of  the  indictment  and  the 
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admissibility  of  evidence  up  to  the  constitu- 
tionality of  the  act  is  vigorously  and  skilfully 
contested  on  the  defendant's  behaK.  The 
stress  of  the  contest  and  the  progress  of  the 
pure-food  movement  are  such,  moreover,  that 
nearly  every  session  of  the  legislature  wit- 
nesses some  change  in  the  letter  of  the  law 
that  anew  requires  judicial  construction; 
while  decisions  on  established  phraseology  are 
being  handed  down  by  the  bench  in  every 
commonwealth  and  by  the  federal  courts. 
Furthermore,  where  the  laws  have  assumed 
the  civil  form,  the  losses  of  cases  arising  from 
the  unskilful  preparation  of  the  original 
records  in  the  magistrates'  courts  and  from 
the  imperfect  transcription  of  these  records, 
have  been  sufficiently  serious  to  warrant  the 
employment  of  skilled  legal  assistance  in 
even  the  first  stages  of  the  prosecution. 

There  is  need  therefore  not  only  for  legal 
aid  of  a  high  order,  but  also  for  the  services 
of  lawyers  who  have  given  special  attention  to 
food  laws,  the  decisions  relative  thereto,  and 
the  general  nature  of  the  evidence  they  must 
elicit  for  the  proper  conduct  of  their  cases. 
The  public  analyst  should  never  be  made  to 
appear  as  the  prosecutor,  but  should  always 
be  protected  from  the  appearance,  as  well  as 
the  reality  of  such  an  attitude.  His  duty  is 
that  of  the  impartial  judge  within  his  own 
peculiar  sphere,  not  that  of  the  attorney. 

For  the  reasons  just  set  forth  for  the  em- 
ployment of  skilled  counsel  in  the  service  of 
food  controls,  it  is  likewise  clear  that  the  pub- 
lic analyst  requires,  if  he  is  to  be  fitted  for 
the  highest  usefulness  in  his  sphere,  special 
preparation  for  his  forensic  duties.  It  is  to 
be  hox)ed  that  on  this  side  of  his  work,  some 
manual  will  soon  be  written  that  shall  have  in 
that  respect  the  same  high  degree  of  excellence 
that  Mr.  Leach's  book  exhibits  on  the  labora- 
tory side. 

Wm.  Frear 
State  College,  Pa., 
February  8,  1910 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  Journal  of  Pharmacology  and  Expert- 
menial  Therapeutics,  Vol.  1,  No.  3,  issued  Oc- 


tober, 1909,  contains  the  following:  "Experi- 
mental Criticism  of  Eecent  Results  in  Test- 
ing Adrenalin,"  by  W.  H.  Schultz.  The  dila- 
tion time  is  a  better  index  of  the  relative 
physiological  activity  of  two  adrenalin  solu- 
tions than  is  the  degree  of  mydriasis.  "  On 
the  Relation  between  the  Toxicity  and  Chem- 
ical Constitution  of  a  Number  of  Derivatives 
of  Choline,"  by  Reid  Hunt  and  R.  deM. 
Taveau.  Choline  has  been  found  widely  dis- 
tributed in  plants  and  animals,  but  its  func- 
tion in  the  organism  is  yet  unsolved.  These 
authors  point  out  that  0.00000001  gram  acetyl 
choline  will  cause  a  fall  in  blood  pressure  and 
is  only  slightly  toxic,  so  that  its  possibility  in 
therapeutics,  perhaps  as  a  substitute  for  the 
nitrites,  is  suggested.  "  The  Action  of  Adre- 
nalin on  the  Pulmonary  Vessels,"  by  C.  J. 
Wiggers.  The  difficulties  in  solving  the  prob- 
lem are  brought  out.  "A  Clinical  Study  of 
Crystalline  Strophanthin,"  by  H.  C.  Bailey. 
Crystalline  strophanthin  is  a  valuable  cardiac 
stimulant  in  broken  compensation  due  to 
chronic  interstitial  nephritis  or  valvular  heart 
disease.  It  should  not  be  repeated  in  twenty- 
four  hours.  "The  Life-saving  Action  of 
Physostigmin  in  Poisoning  by  Magnesium 
Salts,"  by  Don  R.  Joseph  and  S.  J.  Meltzer. 
Physostigmin  is  capable  of  efficiently  antago- 
nizing some  of  the  toxic  actions  of  magnesium 
salts.  This  is  mainly  by  its  action  on  the 
respiration.  "Note  on  the  Amanita-Toxin," 
by  W.  W.  Ford  and  L  H.  Prouty. 

Number  4  of  the  same  journal  issued  Jan- 
uary, 1910,  contains  the  following  articles: 
"  Action  of  Urea  and  of  Hypertonic  Solutions 
on  the  Heart  and  Circulation,"  by  J.  A.  E. 
Eyster  and  A.  G.  Wilde.  In  the  mammal 
there  is  no  striking  difference  evident  and  the 
effects  of  sodium  chloride  and  glucose  would 
seem  to  be  approximately  equal  to  those  pro- 
duced  by  a  solution  of  urea  of  equal  concen- 
tration. "The  Inhibitory  Action  of  Phenol 
on  Absorption,"  by  T.  SoUmann,  P.  J.  Hanz- 
lik  and  J.  D.  Pilcher.  Phenol  checks  intest- 
inal absorption.  This  is  proportionate  to  the 
amount  of  phenol  absorbed.  "  On  the  Toxicity 
of  Dextro-,  Leevo-  and  Inactive  Camphor,"  by 
W.  E.  Grove.    The  dextro-  and  Icevo-rotatory 
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camphors  differ  only  quantitatively  in  action. 
'^Apparatus  for  Kecording  the  Outflow  of 
Liquids,"  by  "W.  R.  Williams.  The  mechanical 
description  of  an  efEicient  method  of  recording 
secretions  in  physiological  work. 


RECENT  PROGRESS  IN  METEOROLOGY  AND 

CLIMATOLOGY 

That  interest  in  meteorology  and  climatol- 
ogy is  increasing  is  shown  by  the  advance- 
ment made  within  recent  years,  in  the  instruc- 
tion offered  in  these  fields  by  American  colleges 
and  universities.  A  comparatively  few  years 
ago  only  a  few  of  the  larger  eastern  universi- 
ties included  such  courses  among  their  sci- 
ences. At  the  present  time,  however,  nearly 
every  institution  of  note  offers  such  electives, 
while  in  most  agricultural  schools  these  studies 
are  included  in  the  prescribed  work.  In  some 
institutions,  such  as  the  Universities  of  Iowa 
and  of  Wisconsin,  the  courses  are  included  in 
the  work  offered  by  the  department  of  physics, 
while  in  others,  notably  Harvard  and  the  Uni- 
versity of  Minnesota,  they  come  under  the 
supervision  of  the  department  of  geology.  A 
typical  example  of  the  rapid  growth  of  interest 
in  these  sciences  from  an  educational  point  of 
view  is  seen  in  the  history  of  the  courses  in 
the  last  named  institution.  The  first  course 
in  meteorology  at  the  University  of  Minnesota 
was  given  by  Professor  C.  W.  Hall,  head  of 
the  department  of  geology,  in  the  spring  term 
of  the  year  1906-7.  This  was  a  half-year 
course  in  elementary  meteorology  and  the  class 
numbered  ten  students,  all  of  whom  were 
juniors  or  seniors  in  the  academic  college. 
The  numbers  have  grown  and  the  interest  has 
increased  to  such  an  extent  that  during  the 
present  school  year  a  course  covering  one  year, 
and  including  climatology,  has  been  instituted 
by  Professor  £.  M.  Lehnerts,  of  the  same  de- 
partment, who  now  has  charge  of  the  work. 
The  class  in  the  latter  course  now  numbers 
seventy-six,  of  whom  forty-seven  are  juniors 
and  seniors  in  the  academic  department,  and 
twenty-nine  are  freshmen  and  sophomores  in 
forestry  and  agriculture. 

The  last  number  of  the  United  States 
Weather  Bureau's  Monthly  Weather  Review 


in  its  accustomed  form  has  recently  been  is- 
sued. As  announced  by  Professor  Willis  L. 
Moore,  the  chief  of  the  bureau,  on  March  12 
last,  the  Weather  Review  will  hereafter  be  '^  a 
monthly  report  of  the  weather  and  climatology 
of  the  country,  and  there  will  be  excluded 
from  its  pages  everything  technical  that  is  not 
of  a  purely  climatological  nature  or  a  current 
report  of  weather  conditions."  While  the 
change  was  doubtless  made  after  careful  de- 
liberation, it  is  a  change  that  students  of 
meteorology  will  regret  nevertheless,  as  it 
leaves  the  United  States  without  a  single 
meteorological  journal  of  any  kind.  Although 
various  American  journals  contain  notes  from 
time  to  time  in  meteorology  and  climatology, 
no  magazine  is  devoted  exclusively  to  these 
sciences,  as  are  several  in  Europe.  With  our 
extensive  weather  service  and  with  the  in- 
creased interest  in  these  fields  within  recent 
years,  it  would  seem  that  the  time  is  now 
ripe  for  the  institution  of  a  new  journal  as  a 
private  enterprise.  Indeed,  it  is  not  improb- 
able that  the  deceased  American  Meteorolog- 
ical Journal  would  meet  with  a  hearty  wel- 
come if  it  should  be  resurrected. 

Senor  V.  Castaneda,  of  the  Mexican  Weather 
Service,  recently  visited  the  United  States 
for  the  purpose  of  studying  the  methods  of 
distributing  weather  forecasts,  storm  warn- 
ings and  the  like,  and  also  of  the  carrying  on 
of  other  routine  matters  of  a  meteorological 
service.  He  spent  part  of  September  in  the 
central  office  of  the  United  States  Weather 
Bureau  in  Washington,  and  then  visited  other 
stations  of  the  bureau,  going  as  far  north  as 
Boston,  where  he  visited  the  Blue  Hill  Obser- 
atory.  He  is  the  second  representative  of 
the  Mexican  bureau  to  visit  this  country  in 
such  a  capacity — ^the  head  of  the  service, 
Sen6r  Manuel  E.  Pastrana,  having  been  here 
for  a  considerable  period  three  years  ago.  The 
object  of  his  mission  was  to  study  the  scien- 
tific basis  of  weather  forecasting  and  the  ac- 
quiring of  the  data  from  which  the  forecasts 
are  made.  The  Mexican  Weather  Service  has 
done  some  very  creditable  work,  aside  from 
the  daily  routine,  the  most  important  prob- 
ably having  been  the  preparation  of  a  dead 
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atlas  which  is  now  in  the  hands  of  the  pub- 
lisher. The  bureau  is  also  unique  in  that  it 
is  probably  the  only  national  service  which 
attempts  to  forecast  the  weather  for  one 
month  in  advance.  This  feat  is  rendered 
somewhat  simple,  however,  by  the  uniform 
•character  of  the  climate  of  Mexico. 

The  weather  service  of  Argentina  under  the 
direction  of  its  chief,  Mr.  Walter  G.  Davis,  a 
native  of  the  United  States,  has  expanded  con- 
siderably within  the  past  year.  At  present  the 
stations  at  which  simultaneous  meteorological 
observations  are  made  and  communicated  to 
the  central  office  in  Buenos  Ayres  form  a  net- 
work which  covers  all  of  the  republic.  Aside 
from  this  a  beginning  has  been  made  toward 
the  carrying  on  of  research  work.  Mr.  George 
0.  Wiggin,  the  subdirector,  also  a  native  of 
the  United  States,  recently  was  sent  to  this 
country  for  the  double  purpose  of  engaging  a 
number  of  capable  men  to  enter  the  service, 
and  also  to  study  the  methods  of  investigating 
the  upper  atmosphere  as  practised  by  the  Blue 
Hill  Observatory  and  by  the  Mount  Weather 
Observatory.  He  spent  several  weeks  at  each 
place,  as  did  also  several  of  the  men  whom  he 
had  obtained  to  assist  in  this  work  when  it  is 
begun  in  Argentina.  Mr.  S.  P.  Fergusson,  of 
the  former  observatory,  is  now  preparing  a 
complete  set  of  kite-flying  apparatus  for  this 
part  of  the  research  work.  When  this  equip- 
ment reaches  its  destination  it  is  the  hope  of 
the  director  to  have  daily  kite  flights,  similar 
to  those  now  being  carried  on  at  Mount 
Weather.  Such  real  progress  must  indeed  be 
gratifying  to  all  interested  in  the  advance- 
ment of  meteorology. 

During  the  week  beginning  December  6, 
kites  and  balloons  have  been  sent  up  simul- 
taneously, for  Aieteorological  purposes,  from 
about  forty  selected  stations  scattered  through- 
out the  world,  including  two  in  the  United 
States — ^the  Mount  Weather  Observatory  and 
the  Blue  Hill  Observatory.  After  the  results 
obtained  have  been  computed,  they  will  be 
sent  to  the  International  Commission  for 
Scientific  Aeronautics  in  Strassburg,  Ger- 
many, and  it  is  expected  that  much  will  be 
learned  from  ihem  concerning  the  movements 


of  the  upper  atmosphere  and  their  relation  to 
conditions  at  the  earth's  surface.  At  the 
Mount  Weather  Observatory  the  work  con- 
sisted of  the  usual  daily  kite  flights,  as  no 
sounding  balloon  experiments  were  possible  on 
account  of  a  delayed  consignment  of  balloons 
from  abroad.  At  the  Blue  Hill  Observatory 
pilot  balloons  were  used  on  Monday  and  Tues- 
day, while  sounding  balloons  were  sent  up 
from  Pittsfield,  Mass.,  tinder  the  personal 
direction  of  Professor  A.  Lawrence  Botch,  the 
director  of  the  observatory,  on  Friday,  Satur- 
day and  Sunday.  The  pilot  balloons  are  made 
of  rubber  and  when  filled  with  hydrogen  gas 
expand  to  a  diameter  of  about  75  cm.  When 
one  of  these  is  liberated  its  altitude  in  degrees, 
together  with  its  azimuth,  are  observed  simul- 
taneously, at  the  end  of  each  minute,  by  means 
of  transit  instruments  placed  about  a  mile 
apart.  From  these  observations  the  velocity 
and  direction  of  the  wind  for  all  heights 
reached  by  the  balloon  while  it  remains  vis- 
ible, can  be  calculated.  Occasionally  such  a 
balloon  can  be  seen  at  both  stations  for  over 
an  hour,  and  the  heights  known  to  have  been 
reached  have  exceeded  ten  miles  in  several 
instances.  As  no  recording  apparatus  is  at- 
tached to  it,  no  attempt  is  made  to  recover  the 
balloon,  which  either  rises  to  a  height  where 
it  bursts,  due  to  the  increased  expansion  as  it 
rises,  or  is  carried  by  the  prevailing  westerly 
winds  aloft  far  out  to  sea.  The  sounding  bal- 
loons, also  made  of  rubber,  are  somewhat 
larger,  being  about  200  cm.  in  diameter  when 
expanded,  and  carry  a  meteorograph  which  re- 
cords the  temperature  and  pressure  of  the  air 
for  all  heights  reached.  They  also  carry  a 
parachute,  which,  after  the  balloon  bursts, 
brings  the  instrument  safely  to  the  ground. 
The  basket  covering  the  instrument  bears  a 
message  to  the  finder  asking  him  to  return  the 
apparatus  intact  to  the  Observatory,  for  which 
service  he  receives  the  sum  of  two  dollars. 
Of  the  three  balloons  sent  up  from  Pittsfield 
in  the  international  series,  only  one  of  the 
recording  instruments  had  been  returned  up 
to  the  time  of  this  writing  (January  1). 

In  the  investigation  of  the  upper  atmos- 
phere Germany  has  always  been  the  most  ao- 
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tive,  and  the  experiments  carried  on  in  this 
field  by  its  scientific  institutions  continue  to 
be  an  example  for  other  nations  to  follow.  Not 
only  are  daily  kite  flights  made  and  pilot  and 
sounding  balloons  sent  up  from  a  number  of 
well-scattered  stations  in  Germany,  but  expe- 
ditions to  carry  on  similar  work  have  fre- 
quently been  sent  to  far  distant  lands.  One 
such  expedition  only  recently  returned  from  a 
long  and  successful  visit  to  equatorial  Africa. 
During  the  recent  international  series  of 
simultaneous  upper  air  investigations,  ^yq 
such  expeditions  carried  on  these  experiments 
in  foreign  countries.  One  of  the  latter,  sta- 
tioned in  the  Danish  West  Indies,  carried  on 
its  work  under  the  personal  supervision  of  Pro- 
fessor H.  Hergesell,  one  of  the  founders  of, 
and  still  a  leader  in,  aerial  investigation.  Fre- 
quently on  these  expeditions  the  sounding 
balloons  are  sent  up  from  a  ship  out  in  a 
large  body  of  water.  The  balloons  are  fol- 
lowed by  the  ship  until  they  burst,  and  when 
the  parachute  brings  the  apparatus  back  to 
the  water  surface  the  instrument  and  records 
are  immediately  recovered. 

While  polar  exploration  generally  is  not 
primarily  for  meteorological  purposes,  the 
data  obtained  often  contribute  greatly  to  our 
knowledge  of  atmospheric  conditions  in  these 
parts  of  the  earth.  It  might  be  said  that  next 
to  the  accounts  of  previously  unvisited  lands 
the  meteorological  data  obtained  on  these  ex- 
peditions probably  form  the  most  valuable  in- 
formation. Esi)ecially  important  are  these  data 
when  they  contribute  information  concerning 
the  planetary  winds  and  pressures.  Tempera- 
ture data,  while  very  interesting,  are  not  so 
important.  That  the  polar  regions  offer  ex- 
ceptional opportunities  for  meteorological  re- 
search is  recognized  by  Count  Zeppelin,  who 
is  making  plans  to  explore  the  entire  north 
polar  region  by  means  of  an  airship.  In  this 
formidable  plan  the  idea  of  reaching  the  pole 
is  only  incidental,  the  enterprise  in  this  case 
being  primarily  meteorological.  A  new  Brit- 
ish Antarctic  expedition  is  also  being  organ- 
ized by  Captain  R.  Scott,  the  leader  of  the 
expedition  in  the  Discovery.  The  meteorolog- 
ical observatons  obtained  in  this  expedition. 


which  is  to  begin  the  coming  summer,  will 
undoubtedly  add  greatly  to  our  knowledge  of 
Antarctic  conditions. 

The  relation  between  meteorology  and 
aeronautics  is  so  close  that  one  does  not  ad- 
vance without  having  a  similar  effect  upon 
the  other.  While  it  is  true  that  the  former 
science  has  not  advanced  so  rapidly  during 
the  last  two  years  as  has  the  latter,  its  ad- 
vancement has  undoubtedly  been  accelerated 
by  the  great  progress  made  in  the  science  of 
navigating  the  air.  The  close  union  of  the 
two  is  seen  in  the  following  list  of  names  of 
men  prominent  in  both  fields :  HergeseU,  Zep- 
pelin, Siiring,  Berson,  Rotch,  Clayton  and 
Hersey.  The  men  who  are  really  the  cause  of 
the  recent  progn^ess  in  aeronautics  have  fre- 
quently found  it  profitable  to  consult  meteoro- 
logical authorities  as  to  the  atmospheric  con- 
ditions with  which  an  airship  has  to  contend. 
Moreover,  Wilbur  Wright,  in  a  recent  inter- 
view is  reported  to  have  said  that  the  progress 
of  the  next  two  years  in  the  art  of  flying  will 
be  largely  progress  in  manipulation  and  navi- 
gation, not  in  construction,  as  the  past  two 
years  have  been.  In  other  words,  it  was  his 
opinion  that  progress  in  the  immediate  future 
would  be  in  the  controlling  of  the  air  craft  in 
various  atmospheric  conditions,  rather  than  in 
the  details  of  construction — a  prophecy  which 
clearly  shows  the  cause  of  the  close  relation 
between  the  two  sciences.  Again,  Hubert 
Latham,  the  well-known  foreign  aviator,  who 
for  a  time  held  the  record  for  height  attained 
by  an  aeroplane,  is  quoted  as  saying  that  it  is 
easier  to  navigate  the  air  at  moderately  gp^at 
heights  than  at  low  heights,  because  of  the 
steadier,  though  stronger  winds  aloft,  the 
varying  winds  near  the  surface  being  as  dan- 
gerous for  an  aeroplane  as  the  waves  and 
eddies  in  the  water  near  a  coast  are  for  a  ship. 
A  knowledge  of  such  characteristics  of  the 
atmosphere  is  thus  of  importance  in  both  sci- 
ences. 

During  the  past  year  the  United  States 
Weather  Bureau  has,  from  time  to  time,  issued 
a  long-range  forecast  of  the  weather  for  the 
whole  of  the  United  States — one  forecasting 
the  weather  conditions  expected  for  the  follow- 
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ing  seven  days.    Considering  the  difficulty  of 
the  problem,  the  forecasts  have  been  remark- 
ably   successful.     While    the    percentage    of 
accuracy  of  these  forecasts  has  naturally  not 
been  so  great  as  the  high  standard  reached 
and  maintained  by  the  daily  forecasts,  a  good 
b^inning  has  been  made.    Doubtless  the  re- 
searches carried  on  at  Mount  Weather,  esx)e- 
cially  the  upper-air  investigation,  are  already 
beginning  to  bear  fruit.     Meteorological  re- 
search under  the  auspices  of  the  United  States 
Weather  Bureau  is  still  in  its  infancy,  and  no 
one  can  tell  what  may  be  learned  when  it  has 
progressed  a  few  years  longer.    The  upper-air 
investigation  gives  promise  of  most  desirable 
results.    The  daily  kite  flights  under  the  direc- 
tion of  Dr.  William  R.  Blair  have  been  very 
successful,  the  average  height  obtained  being 
great,    while   the   world's   record   for   height 
reached  by  a  kite  is  still  held.    Since  in  these 
experiments  the  data  obtained  include  tem- 
peratures only,  it  is  to  be  hoped  that  the  other 
meteorological  conditions  at  the  kite  may  also 
be   obtained.      Sounding-balloon    experiments 
have  been  instituted  with  fair  success  by  the 
bureau  during  the  past  summer,  Omaha  and 
Indianapolis    having    been    selected    for    the 
work  on  account  of  their  central  location.    It 
is  probable  that  more  of  this  valuable  work 
will  be  carried  on  during  the  coming  year. 

As  to  what  may  be  accomplished  for  meteor- 
ology by  men  who  are  thoroughly  interested  in 
the  science,  the  history  of  the  Mount  Rose 
Weather  Observatory  is  a  striking  example. 
The  history  of  this  project  is  the  history  of  the 
zeal  of  a  professor  of  Latin,  Professor  J.  E. 
Church,  Jr.,  of  the  University  of  Nevada,  and 
that  of  a  few  of  his  colleagues  whom  he  in- 
terested in  the  work.  The  observatory  is  an 
automatic  one,  located  upon  the  summit  of 
Mount  Rose,  a  mountain  10,800  feet  in  alti- 
tude, situated  sixteen  miles  southwest  of  Reno, 
Nevada.  Begun  in  1905,  when  maximum  and 
minimum  thermometers  were  placed  there  to 
obtain  further  data  on  summit  temperatures 
in  the  Sierra  Nevada  in  winter,  it  was  discov- 
ered soon  afterward  that  '^  frost  forecasts 
could  be   made   with   considerable   certainty 


from  the  mountain  top  in  advance  of  instru- 
mental indications  below."    This  discovery  led 
the  Nevada  Agricultural  Experiment  Station 
in  June  of  the  following  year  "  to  offer  a  pro- 
visional   appropriation    of    $500    under    the 
Adams  Act  to  supplement  the  independent  ef- 
fort of  the  faculty  of  the  university."    Follow- 
ing this  the  work  formally  became  and  has 
continued  to  be  the  department  of  meteorology 
and  climatology  of  the  Nevada  Agricultural 
Experiment  Station,  with  Dr.  Church  the  co- 
operative observer.     Owing  to  the  extremely 
hazardous  transportation,   the  work   of  con- 
struction proceeded  with  difficulty,  but  before 
the  advent  of  winter  the  building  was  com- 
pleted and  some  instruments  installed.     Of 
the  latter  the  most  interesting  was  a  precipi- 
tation tank  thirty  inches  in  diameter  and  four 
feet  high  with  an  intake  pipe  eight  inches  in 
diameter  and  thirty  feet  long.     This  instru- 
ment was  of  great  value  in  ascertaining  the 
total  amount  of  snow  falling  during  the  winter 
season,   making   it  possible  to  estimate  the 
probable  amount  of  water  available  for  irri- 
gation purposes  during  the  following  siunmer. 
Considering  the  inaccessibility  of  the  observa- 
tory, the  records  obtained  have  been  fairly 
complete  and  are  extremely  interesting.    The 
instrumental  difficulties  encountered  are  sum- 
med up  by  Dr.  Church  in  his  last  report  in 
which  he  says:  ''The  perfecting  of  an  auto- 
matic  meteorograph  which   will   successfully 
record  the  weather  conditions  at  high  altitudes 
is  the  necessary  antecedent  to  a  more  thorough 
knowledge  of  mountain  meteorology,  and  it  is 
at  present  the  most  important  problem  of  the 
observatory."    To  overcome  this  problem,  Mr. 
S.  P.  Fergusson,  of  the  Blue  Hill  Observatory, 
who  designed  and  constructed  the  meteorograph 
placed  by  Harvard  on  El  Misti,  Peru,  was  en- 
gaged to  build  a  somewhat  similar  one  for  the 
Mount  Rose  Station.    This  was  completed  in 
due  time  and,  after  having  been  tested  at  the 
University  of  Nevada,  it  was  permanently  in- 
stalled upon   the  summit   of  the  mountain. 
While    progress    was    handicapped    awaiting 
the  completion  and  installation  of  the  neces- 
sary apparatus,  investigations  were  carried  on 
based  upon  the  records  already  obtained  on 
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the  mountain.  Of  these  the  more  important 
were  the  general  climatology  of  Mount  Eose, 
the  relation  of  climate  to  the  plant  environ- 
ment, the  relation  of  timher  to  the  conserva- 
tion of  snow,  and  the  frost  forecasting  from 
the  summit.  With  such  a  record  for  its  short 
life,  and  with  amhitious  plans  for  the  future, 
progress  is  certain  to  be  the  result.  Having 
recently  been  assured  of  further  support  by 
the  office  of  experiment  stations  of  the  na- 
tional government,  the  zealous  workers  are 
almost  certain  to  produce  results  which  will 
be  of  great  value  to  meteorology  in  general 
and  to  the  agricultural  interests  of  the  Great 
Basin  in  particular. 

Andrew  H.  Palmer 
Blub  Hill  Obsebvatobt, 
Hyde  Pabk,  Mass. 


CONCERNING  THE  DATE  OF  THE  LAMARCK 
MANUSCRIPT  AT  HARVARD 

A  ouRious  mistake  has  foimd  its  way  into 
M.  Landrieu's  ''Life  of  Lamarck''  regarding 
the  probable  date  of  the  Harvard  manuscript 
to  which  I  referred  in  the  March  number  of 
the  American  Naturalist.  In  this  article  I 
had  stated  that  the  ''  Manuscrits  de  Lamarck '' 
were  "  "brought  together  in  a  volume,  the  bind- 
ing dating  183(M0,"  and  that  in  this  little 
volume  there  was  ''  a  table  of  contents,  prob- 
ably in  the  hand  of  the  early  owner  [this 
does  not  mean  the  author']  of  the  manu- 
script." Also  that  "  it  will  be  noted  that  the 
papers  were  collected  before  1835,  the  year 
of  the  appearance  of  the  second  edition  of  the 
'Animauz  sans  Vertdbres,'"  because  in  the 
table  of  contents,  referred  to  above  as  "  in  the 
hand  of  the  early  owner"  ''it  is  stated  that 
the  drawings  will  form  part  of  the  second 
edition  "  of  that  work. 

Kow  M.  Landrieu  remarks  in  perfect  seri- 
ousness that  I  have  given  the  probable  date 
of  the  writing  of  the  manuscript  "as  before 
1835,"  at  which  time,  as  he  notes,  "  Lamarck 
had  been  dead  six  years,  after  ten  years  of 
total  blindness!"  So  I  must  now  smilingly 
protest  that  I  was  aware  of  the  date  of 
Lamarck's  death,  and  even  when  his  eyesight 
failed  him — in  fact  I  mentioned  the  latter 


date,  as  1818,  in  the  same  Naturalist  paper 
(p.  148)  which  my  colleague  has  so  imper- 
fectly read.  The  year  1835  is  but  a  landmark 
in  the  Harvard  manuscript,  since  it  was  at 
that  time  or  somewhat  before  that  time  that 
its  five  component  parts  were  brought  together 
in  a  little  volume  by  the  "  early  owner,"  who- 
may  well  have  been  an  editor  of  the  second 
edition  of  the  "Animaux  sans  Vert^bres." 
If,  moreover,  my  good  friend  M.  Landrieu  had 
interpreted  the  Naturalist  paper  carefully,  he 
might  have  discovered  that  I  have  given  the 
probable  dates  of  various  parts  of  the  Har- 
vard manuscript  as  prior  to  1818,  "the  year 
in  which  Lamarck's  eyes  failed  him."  So, 
after  all,  M.  Landrieu's  estimate  of  the  date 
of  these  manuscripts  and  my  own  do  not  dif- 
fer widely.  He  gives  the  dates  between  1810 
and  1820 — ^thus  he  is  even  less  conservative, 
than  myself,  for  he  assumes  that  Lamarck 
may  have  continued  to  write  his  papers  pro- 
pria manu  even  after  his  eyesight  failed. 

Bashford  Dean 


SPECIAL   ARTICLES 

THE  INTERPERENCE  OP  THE  REFLECTED  DIFFRACTED 

AND  THE  DIFFRACTED  REFLECTED  RAYS  OP  A 

PLANE  TRANSPARENT  GRATING,  AND  ON 

AN  INTERFEROMETER 

If  parallel  light,  falling  on  the  front  face 
of  a  transparent  plane  grating,  is  observed 
through  a  telescope  after  reflection  from  a 
rear  parallel  face  the  spectrum  is  frequently 
found  to  be  intersected  by  strong  vertical 
interference  bands.  Almost  any  type  of 
grating  will  suffice,  including  the  admirable 
replicas  now  available,  like  those  of  Mr.  Ives. 
In  the  latter  case  one  would  be  inclined  to 
refer  the  phenomenon  to  the  film  and  give 
it  no  further  consideration.  On  closer  inspec- 
tion, however,  it  appears  that  the  strongest 
fringes  certainly  have  a  different  origin  and 
depend  essentially  on  the  reflecting  face  be- 
hind the  grating.  If,  for  instance,  this  face 
is  blurred  by  attaching  a  piece  of  rough  wet 
paper,  or  by  pasting  the  face  of  a  prism  upon 
it  with  water,  so  as  to  remove  most  of  the 
reflected  light,  the  fringes  all  but  disappear. 
If  a  metal  mirror  is  forced  against  the  rear 
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glass  face  whereby  a  half  wave-length  is  lost 
at  the  mirror  but  not  at  the  glass  face  in  con- 
tactj  the  fringes  are  impaired,  making  a 
rather  interesting  experiment.  With  homo- 
geneous light  the  fringes  of  the  film  itself  ap- 
pear to  the  naked  eye,  as  they  are  usually  very 
large  by  comparison. 

Granting  that  the  fringes  in  question  de- 
pend upon  the  reflecting  surface  behind  the 
grating,  they  must  move  if  the  distance  be- 
tween them  is  varied.  Consequently  a  phe- 
nomenon so  easily  produced  and  controlled  is 
of  much  greater  interest  in  relation  to  micro- 
metric  measurements  than  at  first  appears  and 
we  have  for  this  reason  given  it  detailed 
treatment.  It  has  the  great  advantage  of  not 
needing  monochromatic  light,  of  being  ap- 
plicable for  any  wave-length  whatever  and  of 
admitting  of  the  measurement  of  small  hori- 
zontal angles. 

When  the  phenomenon  as  a  whole  is  care- 
fully studied  it  is  found  to  be  multiple  in 
character.  In  each  order  of  spectrum  there 
are  different  groups  of  fringes  of  different 
angular  sizes  and  usually  in  very  different 
focal  planes.  Some  of  these  are  associated 
with  parallel  light,  others  with  divergent  or 
convergent  light,  so  that  a  telescope  is  essen- 
tial to  bring  out  the  successive  groups  in  their 
entirety.  At  any  deviation  the  diffracted 
light  is  necessarily  monochromatic;  but  the 
fringes  need  not  and  rarely  do  appear  in  focus 
with  the  solar  spectrum.  If  the  slit  of  the 
spectroscope  is  purposely  slightly  inclined  to 
the  lines  of  the  grating,  certain  of  the  fringes 
may  api>ear  inclined  in  one  way  and  others 
in  the  opposite  way,  producing  a  cross  pattern 
like  a  pantograph.  The  reason  for  this  ap- 
pears in  the  equations. 

In  any  case  the  final  evidence  is  given  when 
the  reflecting  face  behind  the  grating  is  mov- 
able parallel  to  it.  The  principal  fringes  of 
the  interferometer  so  obtained  are  subject  to 
the  equation  (air  space  e,  wave-leng^th  X,  angle 
of  incidence  i,  of  diffraction  ^), 

86  =  X/2(C0B  ^  —  COS  t), 

and  it  i^  therefore  less  unique  as  an  absolute 
instrument  than  Michelson's  classic  apparatus 


or  the  device  of  Fabry  and  Perot.  Its  sensi- 
tiveness per  fringe  depends  essentially  upon 
the  angle  of  incidence  and  diffraction  and  it 
admits  of  but  1  cm.  (about)  of  air  space  be- 
tween grating  face  and  mirror  before  the 
fringes  become  too  fine  to  be  available.  But 
on  the  other  hand,  it  does  not  require  mono- 
chromatic light  (a  Welsbach  burner  suffices), 
it  does  not  require  optical  plate  glass,  it  is 
sufficient  to  use  but  a  square  centimeter  of 
grating  film,  and  it  admits  of  very  easy 
manipulation,  for  painstaking  adjustments  as 
to  normality,  etc.,  are  superfluous.  In  fact,  all 
that  is  needed  is  to  put  the  sodium  lines  in 
the  spectrum  reflected  from  the  grating  and 
from  the  mirror  into  coincidence  both  hori- 
zontally and  vertically  with  the  usual  three 
adjustment  screws  on  grating  and  mirror. 
Naturally  sunlight  is  here  desirable.  There- 
upon the  fringes  will  usually  appear  and  may 
be  sharply  adjusted  on  a  second  trial  at  once. 
When  the  air  space  is  small,  coarse  and  fine 
fringes  (fluted  fringes)  are  simultaneously  in 
focus,  one  of  which  may  be  used  as  a  coarse 
adjustment  on  the  other.  Finally  the  sensi- 
tiveness per  fringe  to  be  obtained  is  easily  a 
length  of  one  half  wave-length  in  the  fine 
fringes  and  one  wave-length  in  the  coarse 
fringes,  though  the  latter  may  also  be  in- 
creased almost  to  the  limit  of  the  former. 

0.  Barus, 

M.  Barus 
Bbown  Univebsity, 

PBOVmSNCE,  R.  I. 
THE  EFFECT  OF  ASPHYXIA  ON  THE  PUPHi^ 

In  a  recent  communication  to  the  Society 
for  Experimental  Biology  and  Medicine  (p. 
49,  December  16,  1008)  Dr.  John  Auer  stated 
that  the  '' Myotic  effect  of  asphyxia  in  frogs 
is  interesting,  as  asphyxia  in  mammals  pro- 
duces chiefly  dilatation."  We  were  surprised 
at  this  statement,  as  we  had  a  different  impres- 
sion from  having  observed  the  pupils  of  vari- 
ous animals  during  asphyxia.  As  such  ob- 
servations are  usually  recorded  we  examined 
our  protocols,  and  finding  our  impression  con- 

^From  the  physiological  laboratories  of  Wash- 
ington and  Pittsburgh  universities. 
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finned,  we  have  made  a  few  additional  obser- 
vations in  order  to  completely  satisfy  our- 
selves in  the  matter.  Having  gathered  the 
data,  we  feel  that  it  should  be  reported,  since 
we  find  but  slight  mention  of  the  phenomena 
in  current  physiological  treatises  we  have  had 
the  opportunity  to  examine.'  We  have  ex- 
hausted the  available  original  sources  at  our 
command  and  very  little  has  been  found.  We 
have  the  impression  that  very  thorough  ob- 
servations have  long  since  been  made  and  re- 
corded, but  in  view  of  the  above  conditions  we 
feel  justified  in  recording  briefly  our  observa- 
tions in  order  to  recall  attention  to  the  phe- 
nomena. We  may  add  that  we  hope  to  more 
thoroughly  exhaust  the  literature  as  oppor- 
tunity affords,  and  if  it  then  seems  desirable, 
to  publish  our  results  in  greater  detail. 

Our  data  show  that  in  all  animals  observed, 
only  momentary  or  no  dilatation  of  the  pupils 
occurs  during  the  first  stage  of  rapid  asphyxia 
(e.  g,,  by  bleeding  or  by  clamping  the  trachea 
or  by  insufflating  the  lungs  with  carbon 
dioxide  or  hydrogen  gas),  and  that  as  a 
rule  a  very  marked  constriction  of  the  pupils 
occurs  during  this  stage.  We  have  observations 
on  sheep,  rabbit,  guinea  pig,  squirrel,  rat, 
mouse,  dog,  cat,  chicken,  guinea  fowl,  pigeon, 
dove,  sparrow  and  snake.  As  yet  our  data  are 
incomplete  on  the  effect  of  section  of  the 
nerves  governing  the  pupil  on  the  asphyxial 
changes. 

It  is  interesting  to  note  the  post  mortem 
differences  observed  in  the  size  of  the  pupils 
in  different  animals,  e.  g,,  cats  show  wide  dila- 
tation, while  common  gray  rabbits,  as  a  rule, 
show  marked  constriction.  It  is  known  that 
the  eye  (excised)  of  a  frog  or  eel  constricts 
its  pupil  on  exposure  to  light,  and  dilates  it  in 
the  dark;  and  that  even  the  isolated  iris  of  the 
eel  contracts  in  the  light.* 

■  For  example,  Starling,  "  Text-book  of  Physiol- 
ogy," p.  404,  1907,  merely  mentions  constriction 
of  the  pupils  in  early  stages  of  asphyxia;  Paton, 
"  Essentials  of  Human  Physiology,"  1905,  p.  306, 
states  that  in  the  initial  stage  of  acute  asphyxia 
the  pupils  are  small,  while  a  number  of  writers 
do  not  mention  it  at  all. 

•  Stewart,  "  Manual  of  Physiology,"  fifth  edition, 
p.  798. 


Photic  stimulation,  the  '^  at  rest "  condition 
of  the  pupil,  etc.,  obviously  should  be  taken 
into  consideration  in  drawing  conclusions  on 
the  size  of  the  pupil  in  the  eyes  of  dead  ani- 
mals or  in  excised  eyes. 

0.  C.  Guthrie, 
F.  V.  Guthrie, 
A.  H«  Btan 


THE    AMERICAN    ASSOCIATION    FOR    TBE 

ADVANCEMENT    OF   SCIENCE 

SECTION   D 

Pbofiting  by  the  experience  of  former  meetings 
and  in  accordance  with  the  actions  of  the  council 
and  section  at  the  Baltimore  meeting,  the  chair- 
man and  secretary  of  Section  D,  in  arranging  the 
program  for  the  Boston  meeting,  had  in  mind,  in 
addition  to  the  accommodation  of  papers  volun- 
teered by  the  members  at  large,  a  program,  to  be 
covered  in  a  small  number  of  sessions  and  in  the 
compass  of  two  days,  which  should  provide:  (a) 
a  ''general  interest"  session,  including  the  ad- 
dress of  the  retiring  vice-president;  (6)  a  series 
of  solicited  papers  on  aeronautics  and  related  sub- 
jects;  (c)  a  joint  session  with  Sections  A  and  B. 

As  a  result  of  the  plans  thus  formulated,  the 
section  held  a  session  on  Tuesday  morning,  De- 
cember 28,  at  which  in  addition  to  the  business  of 
the  organization  and  election  of  officers,  papers  on 
miscellaneous  subjects  were  presented;  a  session 
on  Wednesday  morning,  devoted  to  papers  on 
aeronautics,  and  the  general  interest  session  on 
Wednesday  afternoon.  On  Tuesday  afternoon  the 
members  of  the  section  attended  a  joint  session  of 
Sections  A  and  B. 

Professor  A.  Lawrence  Botch  was  elected  chair- 
man of  the  section  and  a  vice-president  of  the 
association  for  1910;  Professor  W.  J.  Humphreys, 
member  of  the  sectional  committee  for  five  years; 
President  F.  W.  McNair,  member  of  the  council 
for  1910,  and  Mr.  A.  M.  Herring,  member  of  the 
general  committee  for  the  Boston  meeting. 

Vice-president  J.  F.  Hayford  presided  at  all 
meetings  of  the  section.  The  program  in  detail  is 
given  herewith: 

TUESDAY  A.M.,  DECEMBER  28 

"  Some  Notes  on  the  Cutting  of  Music  Bolls  and 
on  a  New  Machine  for  Making  Master  or  Pattern 
Rolls,"  J.  F.  Kelly,  Pittsfield,  Mass.  (Presented 
by  Walter  Reed.) 
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"  A  Pitot  Tube  Steam  Meter,"  E.  H.  Lockwood, 
New  Haven,  Conn. 

"Production  Engineering,"  A.  A.  Hamerschlag, 
Pittsburgh,  Pa.     (Presented  by  the  secretary.) 

"Recent  Improvements  in  Ore  Concentration 
Machinery,"  R.  H.  Richards,  Boston,  Mass. 

"A  Parallel  Rule,"  H.  E.  Wetherill,  Philadel- 
phia, Pa.     (Read  by  title.) 

"The  Photographic  Lens  as  an  Engineering  In- 
strument," E.  H.  Berry,  East  Orange,  N.  J. 
(Read  by  title.) 

WEDNESDAY   A.M.,   DECEMBEB  29 

"  The  Changes  of  the  Wind  with  Altitude,"  A. 
J.  Henry,  Mount  Weather,  Va.  (Presented  by 
W.  J.  Humphreys.) 

"  Wind  Pressure  and  Velocity,"  S.  P.  Ferguson, 
Hyde  Park,  Mass. 

"The  Relation  of  Wind  to  Aeronautics,"  A. 
Lawrence  Rotch,  Hyde  Park,  Mass. 

"  Turbulent  Surface  Winds,"  W.  J.  Humphreys, 
Washington,  D.  C. 

"Aerodynamics,"  A.  M.  Herring,  New  York, 
N.  Y. 

"Vertical  Air  Currents  and  their  Office  in  Sup- 
porting a  Moving  Aerofoil,"  F.  W.  Very,  West- 
wood,  Mass. 

"The  Center  of  Pressure  on  Arched  Surfaces," 
M.  B.  Sellers,  Fireclay,  Ky.     (Read  by  title.) 

"  Interference  of  Aeroplane  Surfaces  due  to 
Grouping,"  M.  B.  Sellers,  Fireclay,  Ky.  (Read  by 
title.) 

"Vagaries  of  Air  Currents,"  A.  T.  Atherholt, 
Philadelphia,  Pa.     (Read  by  title.) 

"The  Pneumodynamic  and  the  Thermodynamic 
Function,"  J.  M.  Siebel,  Chicago,  111.  (Read  by 
title.) 

"  General  Design  for  an  Aerial  Machine  of  High 
Speed  and  Efficiency,"  David  Todd,  Amherst,  Mass. 
(Read  by  title.) 

"  Some  Applications  of  the  Laws  of  Aerial  Vis- 
cosity to  Problems  of  Aviation,"  F.  W.  Very, 
Westwood,  Mass.     (Read  by  title.) 

WEDKESDAY  P.M.,   DECEMBEB   29 

Vice-presidential  address' — ^"The  Profession  of 
Engineering  and  its  Relation  to  the  American 
Association  for  the  Advancement  of  Science,"  G. 
F.  Swain,  Boston,  Mass. 

"  The  Development  of  the  Modem  Textile  Mill," 
C.  J.  H.  Woodbury,  Boston,  Mass. 

"The  Present  Status  of  Aerial  Navigation,"* 

'Published  in  full,  Soience,  February,  1910. 
'To  be  published  in  full  in  Science. 


Octave  Chanute,  Chicago,  111. 

The  meetings  of  the  section  were  well  attended, 
the  papers  were  valuable  contributions  and  the 
discussions  interesting.  Those  responsible  for  the 
program  appreciate  the  efforts  of  the  members 
who  prepared  and  presented  the  papers  and  feel 
that  the  meeting  was  in  all  respects  very  en- 
couraging. 

G.   W.   BiSSBLL) 

Secretary 
East  Lansing,  Mich. 


THE  AMERICAN  PHYSIOLOGICAL   SOCIETY 

The  twenty-second  annual  meeting  of  the  Amer- 
ican Physiological  Society  was  held  in  the  physi- 
ological laboratories  of  the  Harvard  Medical 
School,  Boston,  Mass.,  December  28-30,  1909. 
Sixty-nine  of  the  one  hundred  and  sixty  members 
of  the  society  were  in  attendance.  The  officers  of 
the  meeting  were  W.  H.  Howell,  president,  and 
R.  Hunt,  secretary. 

The  following  papers  and  demonstrations  occu- 
pied the  six  scientific  sessions: 


JOINT  meeting  with  SECTION  K — ^PHYSIOLOGY  AND 
EXPERIMENTAL  MEDICINE — AMEBICAN   ASSOCIA- 
TION FOB  THE  ADVANCEMENT  OF  SCIENCE 

Address  of  the  retiring  vice-president — "  Chem- 
ical Regulation  of  the  Body-processes  by  Means 
of  Activators,  Kinases  and  Hormones,"  W.  H. 
Howell. 

Symposium  on  Internal  Secretion: 

"A  General  Review  of  the  Chemical  Aspect 
of  Internal  Secretion,"  R.  H.  Chittenden. 

"  The   Internal    Secretion   of  the   Pancreas," 
W.  G.  McCallum. 

"Our  Present  Knowledge  of  Thyroid  Func- 
tion," S.  P.  Beebe. 

"  Metabolism  after  Parathyroidectomy,"  J.  V. 
Cooke. 

"Physiological  Consequences  of  Total  and  of 
Partial  Hypophysectomy,"  H.  Gushing. 

JOINT    SESSION    WITH    THE    AMEBICAN    SOCIETY    OF 

BIOLOGICAL  CHEMISTS 

"  On  the  Reversible  Reaction  for  the  Liberation 
of  Carbonic  Acid  from  the  Blood  in  the  Lung," 
L.  J.  Henderson. 

"The  Action  of  Certain  Substances  on  .the 
Respiratory  Center,"  A.  S.  Loevenhart  (with  W. 
E.  Grove). 

"  Some  Reactions  of  Lipase  of  Human  Pancre- 
atic Juice,"  H.  C.  Bradley. 
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*'  The  Action  of  the  Blood  Proteinfi  on  the  Iso- 
lated Mammalian  Heart,"  W.  H.  Howell  (for  L. 
W.  Gorham  and  A.  W.  Morrison). 

"The  Absorption  of  Fluid  from  the  Peritoneal 
Cavity/'  L.  Loeb  (with  M.  L.  Fleisher). 

"The  Distribution  of  Glycogenolytio  Ferment 
in  the  Animal  Body/'  J.  J.  R.  Madeod. 

"  Sugar  Production  from  Amino-acids  in  Metab- 
olism/' A.  I.  Ringer  and  G.  Lusk. 

"Further  Studies  on  the  Internal  Secretion  of 
the  Thyroid/'  A.  J.  Carlson  and  A.  Woelfel. 

"  Metabolism  of  Purin  Derivatives/'  L.  B.  Men- 
del and  J.  F.  Lyman. 

"The  Relation  of  Ptyalin  Concentration  to  the 
Diet  and  to  the  Rate  of  the  Secretion  of  Saliva/' 

A.  L.  Crittenden  and  A.  J.  Carlson. 

"The  Action  of  Isotonic  Solutions  of  Neutral 
Salts  on  Unfertilized  Echinoderm  Eggs/'  R.  S. 
Lillie. 

"The  Food  Requirements  for  Growing  Chil- 
dren/' E.  W.  Rockwood. 

"The  Sensitizing  and  Desensitizing  Action  of 
Various  Electrolytes  on  Muscle  and  Nerve/'  R.  S. 
Lillie. 

"  Sudan  III.  and  the  Absorption  of  Fat/'  R.  H. 
Whitehead. 

"  The  Effect  of  Inanition  and  of  Various  Diets 
upon  the  Resistance  of  Animals  to  Certain  Poi- 
sons/' R.  Hunt. 

"  Do  Muscle  and  Blood  Serum  contain  Elre- 
atinin?"  P.  A.  Shaffer. 

PAPEBS  PBESENTED  AT  THE  OTHER  SE8SI0NB 

"  The  Effect  of  External  Temperature  upon  the 
Peripheral  Circulation/'  A.  W.  Hewlett. 

"  The  Effect  of  Exercise  upon  Venous  Pressure/' 
D.  R.  Hooker  (with  J.  M.  Wolfsohn). 

"Changes  in  the  Heart  during  Hemorrhage/' 
0.  J.  Wiggers. 

"On  the  Relation  of  the  Vasomotor  Center  to 
Afferent  Impulses/'  W.  T.  Porter. 

"  Effect  of  Stimulation  of  the  Splanchnic  Nerve 
on  the  Glycogenolytic  Ferments  of  Lymph  and 
Blood/'  J.  J.  R.  Macleod. 

"The  Influence  of  Alcohol  on  Metabolism/'  L. 

B.  Mendel  (with  W.  W.  Hilditch). 

"The  Summation  of  Stimuli/'  F.  L.  Lee  (with 
M.  Morse). 

"  Influence  of  Ethyl  Alcohol  upon  the  Life  C^de 
of  Paramoecium/'  C.  F.  Hodge  (with  W.  A. 
Matheny). 

"The   Influence   of  Thyroid-parathyroidectomy 
on  the  Ammonia-destroying  Power  of  the  Liver, 
A.  J.  Carlson  (with  Clara  Jacobson). 


n 


"Energy  Metabolism  in  Parturient  Women," 
T.  M.  Carpenter  and  J.  R.  Murlin. 

"  Mammalian  Heart  Strips  together  with  a  The- 
ory of  Cardiac  Inhibition,"  J.  Erlanger. 

"  The  Velocities  of  some  Physiological  Actions," 
C.  D.  Snyder. 

"  Cn  the  Mode  of  Action  of  the  Glomemlus  of 
the  Kidney"  (with  demonstration),  T.  G.  Brodie. 

"Apnea  Vera  in  Anesthesia,"  M.  M.  Scarbor- 
ough and  Y.  Henderson. 

"The  Cortico-spinal  Tract  in  the  Rat,"  J.  L. 
Kin  . 

"  On  Protein  Assimilation,"  P.  A.  Levene  (with 
G.  M.  Meyer) . 

"On  the  Condition  of  the  Spinal  Vaso-motor 
Pathways  in  Shock,"  F.  H.  Pike. 

"The  Influence  of  Dietetic  Alterations  on  the 
lypes  of  Intestinal  Flora/'  C.  A.  Herter  (with 
A.  I.  Kendall). 

"Observations  upon  the  Blood  Pressure  of  the 
Sheep  under  Local  and  Greneral  Anesthesia,"  M. 
Dresbaclu 

"On  the  Distribution  of  Antibodies  in  Normal 
and  Immune  Animals,"  L.  Hektoen  and  A«  J. 
Carlson. 

"On  the  Cause  of  Diurnal  Variation  in  Body- 
temperature,"  S.  Simpson. 

"  The  Pressure  of  Bile  Secretion  in  the  Herbiv- 
ora,"  S.  Simpson. 

"Microscopical  Structure  of  the  Neurite,"  C.  F. 
Hodge  (with  H.  B.  Davis). 

"  Respiratory  Waves  of  Blood  Pressure  in  Man," 
J.  Erlanger  (with  K  G.  FesterUng). 

"Further  Studies  on  the  Influence  of  Copious 
Water  Drinking  with  Meals,"  P.  B.  Hawk. 

"An  Observation  on  the  Chemical  Regulation 
of  Respiration/'  Y.  Henderson. 

"  The  Gaseous  Metabolism  of  the  Heart  during 
Vagus  Inhibition,"  W.  H.  Howell  (for  J.  M.  Wolf- 
sohn and  L.  W.  Ketron). 

"Congenital  Thyroidism;  an  Experimental 
Study  of  the  Thyroid  in  Relation  to  Other  Glands 
of  Internal  Secretion,"  R.  G.  Hoskins. 

"The  Primitive  Movements  of  the  Vertebrate 
Embryo,"  S.  Paton. 

"The  Action  of  Urea  upon  the  Heart/'  F.  P. 
Ejiowlton. 

"Physiological  Effects  of  the  Marathon  Raoe, 
Circulatory  and  Renal  Systems/'  J.  H.  Barach 
(with  J.  W.  Boyce  and  W.  L.  Savage). 

"  The  Relation  of  the  Pancreas  to  Sugar  Metab- 
olism," W.  M.  Baldwin. 

"  Some  Urinary  Findings  in  Eclampsia,"  L.  B. 
Stookey.     (Read  by  title.) 
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"The  Action  of  Ma^esium  Salts  on  Internal 
Beapiratory  Processes/'  C.  C.  Guthrie.  (Bead  by 
title.) 

DEH0N8TBATI0NB 

£.  Q.  Martin:  Some  apparatus  used  in  the 
qnantitatiye  study  of  faradic  stimuli. 

W.  B.  Cannon:  Nerve  cells  of  the  myenteric 
plexus  subjected  to  anemia  for  dijfferent  periods. 

W.  B.  Cannon:  The  influence  of  tonus  on  peris- 
talsis. 

T.  Henderson:  Demonstration  of  a  simple  gas 
meter. 

D.  R.  Joseph  and  S.  J.  Meltzer:  The  mutual 
antagonism  between  magnesium  and  barium. 

J.  Auer  (with  P.  Lewis) :  Demonstration  of 
anaphylactic  immobilization  of  the  lungs  in 
guinea-pigs. 

W.  H.  Schultz:  A  simple  respiration  apparatus. 

S.  J.  Meltzer:  A  demonstration  of  the  method 
of  respiration  by  continuous  intratracheal  insu£9a- 
tion. 

In  the  afternoon  of  December  29  the  members 
of  the  society  yisited  the  Carnegie  Nutrition  Labo- 
ratory, where  demonstrations  were  given  by  Dr. 
F.  G.  Benedict  and  assistants. 

Owing  to  the  rapidly  increasing  number  of 
active  workers  in  physiology  in  this  country  and 
the  consequent  growth  of  the  society,  the  number 
of  papers  presented  at  the  annual  meetings  has 
now  become  so  great  that  their  reading  and  ade- 
quate discussion  in  the  time  allotted  for  the  meet- 
ing is  practically  impossible.  In  the  hope  of 
remedying  this  situation,  at  least  in  part,  it  was 
voted  to  limit  henceforth  the  time  of  presentation 
of  all  papers  to  ten  minutes,  and  that  abstracts 
of  the  papers  be  furnished  the  secretary  in  time 
for  printing  before  the  meetings.  It  is  hoped 
that  with  printed  abstracts  of  the  papers  in  the 
hands  of  every  member  attending,  less  time  will 
be  required  for  their  presentation  and  more  time 
given  to  the  discussions. 

An  appropriation  of  $50  was  voted  for  the  fund 
now  being  raised  by  the  French  physiologists  for 
the  erection  of  a  monument  to  Marey. 

The  following  new  members  were  elected:  F.  C. 
Becht,  of  the  University  of  Chicago,  and  J.  B. 
Leathes,  of  the  University  of  Toronto. 

The  president  appointed  the  following  delegates 
to  the  International  Zoological  Congress  at  Graz: 
R.  G.  Harrison  and  A.  J.  Carlson;  to  the  Interna- 
tional Congress  of  Physiologists  at  Vienna:  R. 
Hunt  and  A.  J.  Carlson. 

Officers  for  the  ensuing  year: 


PrcsWen*— W.  H.  Howell. 
Seoretary — A.  J.  Carlson. 
Treaawer — W,  B.  Cannon. 
Additional  Memhera  of  the  Council — J.  Erlanger 
and  F.  S.  Lee. 

A.  J.  Cablsok, 
Beoretary 
Thb  UiovEBSiTT  or  Chicago 


SOCIETIES  AND  ACADEMIES 

THB  ANTHBOPOLOOICAL  SOOIETT  OF  WASHINQTON 

At  the  442d  regular  meeting,  held  February  15, 
1910,  Miss  Rovena  Buell,  of  the  American  School 
for  Classical  Studies  at  Rome,  presented  a  paper 
on  "Amulets,"  illustrating  her  discourse  with 
interesting  specimens  collected  by  herself  chiefly 
in  Italy.  In  the  making  of  this  collection  of 
Italian  amulets  the  effort  has  been  to  bring  to- 
gether those  in  modem  use  and  their  ancient  par- 
allels. The  sixty  specimens  may  be  roughly 
divided  thus: 

1.  Prophylactics  against  the  evil  eye,  having  in 
form  some  relation  to  a  horn  and  representing 
phallicism,  Diana  worship,  and  defensive  symbol- 
ism by  means  of  the  hand.  Examples — a  phallus, 
a  tiger's  claw,  a  boar's  tusk,  a  crab's  claw,  coral 
and  shell  horns,  lunar  crescents,  composite  homed 
animals,  hands  making  the  sign  of  the  fico  and 
the  sign  of  the  horns. 

2.  Amulets  that  make  the  soimd  of  metal,  hate- 
ful to  evil  spirits.  Examples — bells,  clashing 
disks  and  pendants. 

3.  Grotesque  and  ocular  guards  against  malev- 
olence. Examples — ^masks,  a  humpback,  composi- 
tions or  stones  resembling  eyes. 

4.  Preventives  and  cures  by  suggestion.  Ex- 
amples— a  fossilized  trochus,  "eye  of  Santa 
Lucia,"  for  eye  maladies,  a  limonite  concretion 
with  a  loose  inner  particle,  "pietra  gra/oida,**  for 
miscarriage,  fossilized  corals,  "witch  stone,"  for 
witch  spells,  camelian  and  jasper,  "  blood  stones," 
for  heart  disease  and  hemorrhages,  bronze  and 
silver  fish,  for  female  sterility,  a  comb,  for  caked 
breasts  (caused  by  the  presence  of  a  witch's  hair), 
a  dried  sea  horse,  to  increase  miUc  in  the  breasts, 
a  red  woolen  sack  containing  bread  crumbs,  salt, 
incense  and  wheat  from  a  field  ripe  but  unspoiled 
by  the  harvester's  iron,  to  guard  against  the  evil 
eye  and  witchcraft. 

5.  Charms  pertaining  to  animals.  Examples — 
badger's  hairs,  for  defense  against  witches,  claw 
of  a  paradise  bird  and  a  monkey's  paw,  valid 
against  the  evil  eye. 

6.  Roman  Catholic  amulets,     (a)  Authorized  by 
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the  church.  Examples — the  Agnus  Dei  and  medal 
of  St.  Benedict  for  divers  bodily  ills  and  storms. 
(6)  Unauthorized,  but  popularly  endowed  with 
specific  virtues.  Examples — ^the  medal  of  the 
Three  Magi,  "witch  money,"  the  medal  of  St. 
Anthony,  Hermit,  for  animal  protection,  St. 
Joseph's  carpenter's  rule  for  child  protection,  the 
pig  of  St.  Anthony  for  luck,  the  medal  of  St. 
Andrea  Abellino  for  apoplexy,  the  coin  and  the 
key  of  the  Holy  Spirit  for  infantile  convulsions. 

Votives.  Examples — ^primitive  Etruscan  fig- 
urines of  bronze,  800  B.G.,  ancient  Roman  bead 
incised  HER,  terra  cotta  heads. 

In  the  discussion  following  the  reading  of  the 
paper  Dr.  J.  W.  Fewkes  dwelt  on  the  amulets 
used  by  the  Indians,  while  Dr.  E.  L.  Morgan 
referred  to  those  worn  by  the  negroes  of  Wash- 
ington, such  as  dog's  teeth,  etc. 

Mr.  George  R.  Stetson  followed  with  a  paper 
on  "Some  Social  Fallacies." 

It  was  universally  accepted  that  in  the  millen- 
nium of  perfect  literacy  crime  would  cease.  But 
as  mental  culture,  which  by  no  means  includes 
moral  education,  increases  our  sensibility  and 
self-esteem,  it  also  increases  our  ability  to  accu- 
mulate wealth,  to  acquire  social  position,  and 
thufi  to  escape  the  consequences  of  our  criminal 
acts.  The  fallacies  in  the  practise  and  adminis- 
tration of  the  law  are  made  apparent  in  its  dis- 
crepancies and  defects.  Decisions  should  be  made 
and  punishments  administered  without  sentiment 
and  be  reformatory  in  character  and  purpose, 
taking  into  consideration  the  apparent  motive, 
the  circumstances  of  the  deed  and  the  culture  of 
the  perpetrator.  A  censure  was  also  expressed 
against  such  attorneys  who  maintain  their  clients' 
cause  per  faa  et  neftu,  so  that  many  criminals  are 
shielded  from  the  penalty  of  their  crimes  and 
society  is  thus  rendered  defenceless,  as  is  proved 
by  statistics.  Indiscriminate  mercy  as  well  as 
indiscriminate  punishment  is  criminal.  The  power 
of  pardon  which  is  so  frequently  abused,  should 
under  our  form  of  government  be  permissible  only 
to  the  sovereign  people  in  their  houses  of  as- 
sembly. The  fallacy  of  absolute  human  equality. 
Organic  equality  is  nowhere  found,  nor  does  equal- 
ity of  opportunity  produce  equality  in  results. 
Hence  there  is  also  no  economic  equality.  Abso- 
lute political,  social  and  economic  equality  would 
not  only  check  our  progress  in  civilization,  but 
also  destroy  what  we  have  attained.  The  fallacy 
of  excessive  specialization  and  division  of  labor 
which  results  in  mental  and  physical  deteriora- 
tion, in  unrest  and  discontent.     Fallacies  in  his- 


tory and  literature  were  illustrated  by  numerous 
examples.  The  fallacies  of  politics,  statistics  and 
legislation  likewise  came  in  for  their  share,  oon- 
cluding  with  a  discussion  of  the  fallacies  of  the 
missionary  and  civilizing  enterprises. 

Remarks  on  the  paper  were  made  by  Drs.  Folk- 
mar,  Casanowicz  and  Lamb  and  by  Mrs.  Sarah 
S.  James.  L  M.  Ca3AN0wigz, 

Secretary 

THE  AMERICAN  PHILOSOPHICAL  SOCIETY 

At  a  meeting  of  the  society  on  February  18, 
a  paper  entitled  "The  Tunnel  Construction  of 
the  Hudson  &  Manhattan  Railroad  Ck>mpany" 
was  read  by  J.  Vipond  Davies,  chief  engineer. 

The  population  of  New  York  and  its  suburbs  in 
New  York  and  New  Jersey  has  grown  to  a  total 
of  6,527,000  persons,  of  which  some  1,691,000 
reside  in  the  district  in  New  Jersey.  The  traffic 
across  the  ferries  of  the  Hudson  River  before  the 
tunnels  were  opened  to  business  was  125,000,000 
persons  per  annum.  No  other  excuse  or  explana- 
tion is  needed  for  the  construction  of  the  Hudson 
River  tunnels. 

This  work  involved  every  type  of  tunnel  con- 
struction developed  by  modem  machinery  and 
methods,  but  more  particularly  the  so-called 
"  shield  "  method,  under  which  there  are  provided, 
(1)  for  supporting  soil,  eliminating  water  and 
making  a  safe  place  for  workmen,  the  use  of  air 
pressure;  (2)  for  supporting  soil  and  partially 
removing  same,  for  making  a  safe  place  for  men, 
the  use  of  a  hydrauUo  shield;  (3)  for  a  perma- 
nent lining  the  use  of  metal  plates;  (4)  for  pat- 
ting in  place  the  lining  the  use  of  an  erector; 
and  (5)  for  waterproofing  and  protection  the  use 
01  cement  grout.  All  taese  methods  were  fully 
described  in  detail. 

THE   AMERICAN   CHEMICAL  80CIETT 
I7EW  YOBK  SECTION 

The  fifth  regular  meeting  of  the  session  of  1909- 
10  was  held  at  the  Chemists'  Club  on  February  11. 

The  following  papers  were  presented: 

"  Nucleic  Acids,"  P.  A.  Levene. 

'^  Determination  of  Sodium  Chloride  in  Milk," 
Paul  Poetschke. 

*'  Some  Colloid-chemical  Aspects  of  Digestion, 
with  Ultra-microscopic  Observations,"  Jerome 
Alexander. 

"The  Fate  of  Amino  Acids  in  the  Organism," 
Graham  Lusk.  C.  M.  Joyce, 

Secretary 
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THE   PROBLEM   OF  THE   ASSISTANT 

PROFESSOR 

PABT  I 

There  has  been  for  some  years  a  grow- 
ing appreciation  among  educational  insti- 
tutions of  the  fact  that  their  problems  are 
not  entirely  individual,  but  present  many 
aspects  in  common,  and  that  much  good 
may  come  from  joint  effort  toward  their 
solution.  The  very  existence  of  this  asso- 
ciation sufficiently  demonstrates  this  fact, 
and  also  amply  justifies  the  aim  of  this 
paper.  The  topic  offers  material  for  a 
volume;  the  limitations  of  space  and  time 
for  preparation  have  made  the  task  of  pres- 
entation chiefly  one  of  selection  and  man- 
ner. The  prime  effort  has  been  directed 
toward  stating  the  problem  of  the  as- 
sistant professor  in  concrete  terms,  and  the 
method  adopted  may  be  likened  to  that  of 
composite  photography.  Its  limitations 
are  obvious,  but  it  has  the  advantage  of 
focusing  well  on  the  main  features,  while 
enabling  one  to  treat  individual  data  with- 
out danger  of  personal  identification. 

A  questionaiie  (Appendix  A)  was  pre- 
pared and  sent  out  to  approximately  250 
of  the  men  holding  the  rank  of  assistant 
professor  in  the  22  institutions  represented 
in  this  association.  When  replies  had  been 
received  to  about  one  half  (120)  of  these, 
the  writer  felt  forced  to  begin  his  work  of 
compilation,  in  order  that  in  the  time  at 
his  disposal  he  might  complete  the  colla- 
tion, and  have  a  definite  result  to  present 
in  this  paper.  Replies  have  continued,  but 
they  run  just  about  the  same  as  those  here 
considered,  and  in  no  manner  call  for  any 
essential  modification  of  the  general  re- 
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suits.  Casting  out  replies  of  those  whose 
service  was  but  for  part  time  and  special 
in  kind  (chiefly  those  holding  clinical  posi- 
tions  with  nominal  salaries  and  slight  ad- 
ministrative connection),  there  remained 
112  replies  from  20  institutions.  The 
initial  step  was  to  tabulate  the  answers  to 
the  first  17  questions,  and  from  that  tabu- 
lation the  following  results  were  compiled. 
The  first  point  is  that  of  the  present  age  of 
the  men  replying.  Table  I.  gives  the  re- 
sult : 


men  temporarily  occupying  the  rank  on 
their  march  toward  full  professorship.  If 
this  point  be  well  taken— and  the  writer 
fully  believes  it  so  to  be— an  entire  read- 
justment of  attitude  toward  the  assistant 
professor  is  due.  Compensation  based 
upon  the  old  conception  wiU  be  found  in- 
adequate, and  old  forms  of  faculty  or- 
ganization and  departmental  administra- 
tion will  be  found  unduly  repressive  and 
subordinating  toward  amply  tried  and  ex- 
perienced men. 


TABIA  I 

Present  Age  of  Assistant  Professors 

(Two  Replies  Blank) 

Age  25  26  27  28  29  30  31  32  33  34  36  36  37  38  39  40  41  42  43  44  46  46  47  48  49  61  58 

Number     1016548656    10  10  464716522511211 


-»   V- 


Group  2 
24.6  per  cent,  of  total. 


Age 
Number 


Group  1 
36  median  age.    52  under,  48  over. 
Average  age,  36.8  years. 

TABU  II 

Age  at  AppoifUtnent  as  Assistant  Professor 

(Five  Replies,  Age  not  Given) 

23   24   25   26   27    28   29    30   31    32   33    34   35    36    37    38   39    40   41    42   43   44   47 
2416     12    9     10    8     10    10    66742111 


12      12      1 


-/    V. 


Group  1 
31  median  age.    52  under,  45  over. 

Average  age  at  appointment,  31.26  years. 

* 

The  average  age  is  36.8  years;  36  may 
also  be  considered  the  median  age,  as  52  of 
the  men  were  under  this  age,  while  58  were 
36  years  or  older.  Two  did  not  state  their 
age.  Just  here  I  wish  to  call  attention  to 
evidence  offered  by  this  table  on  an  im- 
portant point.  The  men  fall  into  two  main 
groups,  one  under  40  and  one  over  40. 
The  existence  of  this  second  group  (24.6 
per  cent,  of  the  total)  with  ages  running 
from  40  to  58,  points  decidedly  toward  the 
existence  of  a  class  of  permanent  assistant 
professors.  This  is  an  imiK)rtant  matter, 
and  must  seriously  modify  the  prevailing 
view  that  assistant  professors  are  young 


Group  2 

9.33  per  cent,  of  total. 


Bearing  further  on  this  point  of  age  is 
Table  II.,  which  shows  the  age  at  which 
these  men  attained  assistant  professorship. 

The  average  age  of  appointment  is  31.25 
years.  31  is  also.the  median  age,  52  being 
appointed  at  an  earlier  age  than  this  and 
55  at  this  or  a  later  one.  In  considering 
some  of  the  subsequent  facts,  it  may  be 
well  to  bear  in  mind  that  the  years  from 
31  to  37  may  properly  be  regarded  as 
the  cream  of  a  man's  life.  *'Who  is  not 
at  twenty,  does  not  at  thirty,  has  not  at 
forty,  never  will  be,  do,  or  have." 

The  average  time  spent  in  collegiate  or 
graduate  study  has  been  6.9  years.    Seven- 
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teen  men  (15  per  cent.)  hold  the  degree  of 
bachelor  only;  28  (25  per  cent.)  hold  none 
above  master;  while  65  (58  per  cent.)  hold 
that  of  doctor.  Two  only,  whose  work  is  in 
a  special  branch  of  technology,  hold  no 
d^ree. 

63.5  per  cent,  received  assistance  in  pur- 
suing their  studies,  in  the  form  of  scholar- 
ships, fellowships,  teaching  fellowships,  as- 
sistantships,  student  instructorships,  etc. 
The  amount  varied  from  a  single  year's 
free  tuition  to  a  net  equivalent  of  $2,000. 
No  average  can  be  struck  of  these  or  of 
their  financial  value.  36.5  per  cent,  re- 
ceived no  such  aid.  53.5  per  cent,  incurred 
no  indebtedness  for  their  education. 
46.5  per  cent,  did  incur  such  indebtedness, 
the  average  amount  being  $885.  Of  those 
who  incurred  this  indebtedness,  82  per 
oent.  have  discharged  it.  The  average  sum 
was  $800,  and  the  average  time  required 
was  3.6  years.  The  remaining  18  per  cent., 
whose  debt  average  $1,261,  have  not  yet 
succeeded  in  paying  it  off,  although  in 
some  cases  it  has  been  running  six,  eight 
and  even  ten  years.  The  depressing  nature 
of  such  a  burden  need  not  be  dwelt  upon. 

With  the  facts  before  him  which  these 
replies  have  brought,  the  writer  is  deeply 
impressed  by  the  deplorable  effect  of  the 
system  of  scholarships,  etc.,  which  do  not 
entirely  support  the  recipient,  but  act  as 
bait  and  encourage  him  to  go  on  with  grad- 
uate study,  while  piling  up  an  indebtedness 
which,  under  prevailing  conditions,  will 
ride  his  shoulders  like  a  veritable  old  man 
of  the  sea.  It  is  a  good  way  to  break 
hearts. 

These  histories  disclose  the  fact  that  it  is 
a  pretty  serious  matter  for  a  man  to  go 
even  $1,000  into  debt  in  order  to  enter  the 
career  of  university  teaching.  The  manip- 
ulaiion  of  fellowships  for  the  purpose  of 
"building  up  a  strong  (i.  e.,  large)  gradu- 
ate department''  lies  dangerously  near  the 


immoral ;  and  this  is  doubly  true  when  the 
fellowship  carries  with  it  burdensome 
teaching  duties  which  make  of  it  but  a 
disguised,  underpaid  instructorship.  This 
is  making  one  hand  wash  the  other  in  a 
way  worthy  of  financial  wizards.  Nor  can 
the  practise  of  some  professors  of  looking 
upon  "their"  fellows  as  a  sort  of  intellec- 
tual valets,  be  too  strongly  condemned.  A 
genuine  fellowship  will  carry  sufficient 
stipend  to  bear  the  entire  burden  of  the 
recipient's  cost  of  living  on  a  modest  scale, 
leave  his  time  wholly  free  for  his  studies, 
and  will  take  its  sole  return  in  deferred 
service  to  be  rendered  to  society  at  large. 
We  next  come  to  the  question  of  the  pro- 
fessorial experience  of  these  men.  The  total 
teaching  service  in  all  ranks  averages  10.3 
years.  Nine  years  is  the  medium  period, 
just  half  having  served  a  shorter  time,  and 
the  other  half  a  longer  time  than  this.  On 
the  average  they  have  served  5J  years  in 
the  rank  of  assistant  professor;  5  years  is 
also  about  the  median  period,  53  per  cent, 
having  served  a  shorter  term  and  47  per 
cent.  5  years  or  more.  Twelve  per  cent,  have 
held  the  rank  for  ten  years  or  more.  This 
service  is  shown  in  Table  III. 

TABIA  m 

Years  of  Service  as  Aesiatant  Profesaor 

(One  Reply  Lacking) 

Years        1    2   3   4   5   6   7    8   0  10  11 12  IS  18  30 
Number   1120 17 10 14  6   7    7    6   4    1    5    1    1    1 


58 
under  5  years. 


53 


5  years  or  over. 


Of  the  112,  83  (74  per  cent.)  are  mar- 
ried and  29  (26  per  cent.)  are  unmarried. 
Table  lY.  shows  the  number  and  distribu- 
tion of  children  in  this  group  of  men.  No 
comment,  beyond  a  reminder  that  the  aver- 
age age  of  these  men  is  36.8  years,  is  neces- 
sary. 

The  present  average  salary  is  $1,790. 
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TABUB  lY 

"Number  and  Distribution  of  Children 

TOtel  Children 

Number  having  0  child,  23  0 

Number  having  1  child,  26  26 

Number  having  2  children,  19  38 

Number  having  3  children,  12  36 

Number  having  4  children,  1  4 

Number  having  6  children,  1  6 

Number  having  7  children,  1  7 

83  117 

117/83=1.4  to  the  family  of  each  married. 

The  median  salary  is  $1,800,  21.5  per  cent, 
receiving  just  this  sum,  46  per  cent,  re- 
ceiving less  and  33.5  per  cent.  more.  The 
average  salary  for  the  entire  10.3  years  of 
teaching  service  is  $1,325.  (An  interest- 
ing check  on  this  is  the  writer's  average  of 
$1,328.15  for  his  first  nine  years  of  service, 
reported  in  the  Atlantio  Monthly,  May, 
1905.) 

Now  let  ns  focus  these  facts  into  our 
composite  representative  man.  At  the  age 
of  26  or  27,  after  seven  years  of  collegiate 
and  graduate  study,  involving  not  only 
considerable  outlay  but  also  the  important 
item  of  the  foregoing  of  earning  during 
this  period,  he  is  the  proud  possessor  of 
his  Ph.D.  and  is  ready  to  enter  his  pro- 
fession. The  next  five  years  he  spends  as 
instructor.  In  his  thirty-second  year  he 
reaches  an  assistant  professorship.  He  is 
now  in  his  thirty-seventh  year,  having  been 
an  assistant  professor  for  five  years.  His 
average  salary  for  the  ten  years  has  been 
$1,325,  which  compares  favorably  with  that 
of  the  good  mechanic,  but  scarcely  with  that 
of  men  in  those  trained  professions  re- 
quiring equally  arduous  and  expensive 
preparation.  At  thirty-seven  he  is  mar- 
ried, has  one  child,  and  a  salary  of  $1,800. 
These  are  men  in  twenty  of  the  leading 
universities,  located  for  the  greater  part  in 
or  near  the  larger  cities ! 

An   average  salary  of   $1,325   for  the 


years  of  a  man's  life  between  27  and  37  is 
scarcely  one  to  favor  a  broadening  contact 
with  life,  the  purchase  of  books,  travel,  as- 
sociation with  cultivated  men  outside  of 
academic  ranks,  etc.  The  most  that  can  be 
said  is  that  it  may  sufSce  for  an  unmarried 
man  with  no  one  dependent  upon  him. 
But  three  fourths  of  these  men  are  mar- 
ried. Says  one  of  these : '  *  Previous  to  mar- 
riage my  salary  was  sufficient  to  keep  me 
comfortably.  Since  marriage,  in  spite  of 
keeping  boarders,  I  have  fallen  behind."* 

It  is  therefore  not  at  all  astonishing  to 
find  that  80  per  cent,  have  supplemented 
their  salary  with  income  from  outside 
sources.  No  complete  average  can  be 
struck,  as  the  replies  included  such  an- 
swers as  'Ho  a  considerable  extent,"  etc. 
The  amount  when  stated  (as  it  was  in  75 
cases)  varied  from  a  sum  of  $15  total  to 
an  independent  annual  income  of  $10,000 
and  averaged  28.7  per  cent,  of  the  salary. 
Omitting  two  exceptionally  high  cases,  it 
was  about  25  per  cent. 

The  necessity  to  supplement  the  salary 
with  outside  income  is  evident  from  the 
fact  that  eight  men  report  themselves 
running  behind  even  on  total  income, 
while  practising  strictest  economy.    Light 

*Ck>mpare  President  Eliot:  "He  should  receive 
[on  appointment]  as  assistant  professor  a  salary 
which  will  enable  him  to  support  a  wife  and  two 
or  three  children  comfortably,  but  without  lux- 
urieg  or  costly  pleasures.  It  is  well  to  have  the 
appointment  of  assistant  professor  given  for  a 
fixed  term  of  years,  as,  for  example,  five.  If,  at 
the  end  of  his  first  term  as  assistant  professor, 
a  second  appointment  with  the  same  title  be  given, 
a  moderate  advance  of  salary  should  accompany 
the  second  appointment.  By  the  time  the  end  of 
a  second  term  as  assistant  professor  is  reached, 
the  candidate  for  further  employment  in  the 
university  will  be  approaching  forty  years  of  age, 
and  is  ready  for  a  full  professorship"  ("Uni- 
versity Administration,"  p.  13).  The  age  of  ap- 
pointment averages  31.25  years.  Two  five-year 
terms  bring  him  to  41.25. 


Mabch  18,  1910] 


SGIENOE 


406 


is  thrown  on  the  question,  and  on  that  o£ 
standard  of  living,  by  the  following  replies 
to  the  query  whether  the  total  income  was 
soffieient,  or  whether  they  were  running 
behind.  The  answers  are  here  set  down 
exactly  in  order  of  the  tabulation.  ''Bun^ 
ning  even,  with  aid  of  fortunate  real-es- 
tate venture  on  borrowed  capital.  Felt 
forced  to  do  this."  ** Salary  alone  would 
not  suffice  to  cover  expenses  of  living  with 
any  manner  of  comfort."  ** Sufficient" 
^(has  private  capital).  ''I  keep  even,  but 
could  not  do  it  on  my  salary."  ''Can 
barely  make  both  ends  meet  now"  (in  debt 
$1,000).  ''Ends  compelled  to  meet  under 
present  method  of  living."  "When  debt 
incurred  for  study  ia  paid,  I  think  my  in- 
come will  do  a  little  better  than  make  both 
ends  meet"  (It  would  be  cruel  to  shatter 
the  hope.  This  is  a  young  man,  recently 
married,  no  children.)  "Sufficient"  (un- 
married, supplements  salary  25  per  cent.). 
"Annual  saving  $500  on  dose  living" 
(supplements  salary  12  per  cent. ) .  "  Must 
depend  on  outside  sources."  "Total  just 
sufficient"  (married,  three  children,  sal- 
ary $2,400).  "Sufficient"  (recently  mar- 
ried ) .  "  Have  had  to  earn  outside  to  make 
income  equal  expenses"  "Barely  suffi- 
cient" (married,  no  children).  "Bunning 
behind,  $1,000  insurance  recently  aban- 
doned, from  inability  to  meet  premiums" 
(married,  two  children,  net  indebtedness 
$1,094.70).  "Just  even  with  aid  from 
other  sources."  "If  I  can  keep  expenses 
practically  stationary,  expect  to  pay  debts 
in  seven  to  ten  years"  (present  indebted- 
ness $2,053.50).  "Both  enda  meet"  (mar- 
ried, no  children).  "Have  kept  even, 
owing  to  remarkable  freedom  from  sick- 
ness in  family  and  to  consistent  self-sac- 
rifice on  the  part  of  my  wife."  "It  is 
against  my  principles  to  run  behind,  but 
neither  can  I  get  ahead  on  present  salary 
($1,350)  or  furnish  necessary  books  and 


equipment  to  make  my  time  count  as  it 
should."  "Barely  sufficient"  ^(married, 
no  children).  "Can  now  make  ends  meet 
with  difficulty."  "Bunning  behind  a  lit- 
tle" (present indebtedness $2,500).  "Since 
marriage  I  have  fallen  behind."  "Am 
making  both  ends  meet,  but  it  costs  self- 
denial  in  buying  books,  etc."  (married,  no 
children,  salary  $1,200).     "Salary  would 

not  support  even  my  small  family  in 

.     Saved  a  little   when  I  wasn't 

teaching."  And  about  forty  more  replies 
of  the  same  tenor. 

To  complete  the  picture  of  the  present 
financial  status  of  these  men:  Seventeen 
men  show  an  average  net  indebtedness  of 
$1,019.    The  details  are  given  in  Table  V. 

TABUB  y 

Table  of  Net  Indehtedneee 


Amoant 

Single 

Mmrrled 

Childxen 

1 

2 

12,000.00 
1,000.00 

1 
1 

1 
1 

3 

175.00 

1 

0 

4 
5 
6 

2,100.00 
1,0»4.70 
2,053.50 

1 
1 
1 

8 
2 
2 

7 

160.00 

1 

_- 

8 

660.00 

1 

0 

9 
10 

2,600.00 
700.00 

1 

1 

1 

11 

600.00 

1 

3 

12 

160.00 

1 

8 

13 

260.00 

1 

— 

14 

200.00 

1 

— ~ 

16 « 

600.00 

1 

^ 

Id 
17 

1,500.00 
1,700.00 

1 
1 

0 
3 

$17,323.20 

1 

5 

12 

Average,  $1,019. 

Forty-three  men  show  an  average  saving 
from  salary  of  $1,765.  The  details  are 
shown  in  Table  VI.  (Prom  this  table  have 
been  omitted  two  cases  reported  of  saving 
from  business  ventures— one  of  $15,000 
and  one  of  $30,000.) 

The  remaining  52  re^rt  themselves  as 
just  even  or  make  no  comment.    If  we  sub- 

'  Parents. 
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TABUS  VI 


Savings  from  Salary 


Amount 

Single 

Married 

Childien 

1 

12,000  00 

1 

2 

400.00 

0 

3 

2,500.00 

1 

4 

1,000.00 

0 

5 

300.00 

1 

— 

6 

200.00 

1 

7 

600.00 

1 

8 

1,500.00 

0 

9 

500.00 

1 

— 

10 

2,000.00 

1 

11 

500.00 

0 

12 

1,800.00 

1 

— 

13 

800.00 

1 

14 

7,000.00 

3» 

15 

800.00 

2 

16 

2,500.00 

1 

— 

17 

1,200.00 

3 

18 

650.00 

1 

19 

1,000.00 

1 

20 

1,500.00 

0 

21 

2,000.00 

1 

22 

3,000.00 

1 

2;^ 

7,000.00 

0 

24 

5,000.00 

1 

26 

3,500.00 

2 

26 

300.00 

1 

— 

27 

750.00 

0 

28 

4,000.00 

0 

29 

6,000.00 

7* 

30 

1,000.00 

^ 

0 

31 

200.00 

0 

32 

500.00 

2 

33 

300.00 

2 

34 

2,000.00 

1 

— 

35 

710.00 

1 

36 

1,200.00 

1 

37 

400.00 

0 

38 

400.00 

1 

— 

39 

1,150.00 

1 

40 

300.00 

0 

41 

1,250.00 

2 

42 

700.00 

1 

— 

43 

5,500.00 

1 

2* 

Total 

$75,910.00 

16 

27 

Average,  $1,765. 

tract  the  reported  total  deficit  from  the 
reported  total  saving  from  salary  and 
divide  by  112,  the  number  of  replies  re- 
ceived, the  average  net  saving  per  man  for 
10.3  years  teaching  service  is  $559. 

Tv^enty-five  carry  no  life  insurance,  86 
carry  an  average  of  $4,831.    With  a  grim 

*Not  a  college  graduate. 

^Salary,  $4,000 

'Salary,  $2,250.     Supplemental,  30  per  cent. 


humor,  one  man  who  carries  $6,000  insur- 
ance comments:  '^I  seem  to  be  v^orth  more 
dead  than  alive. ' '  Nine  report  accident  in- 
surance in  addition,  an  average  of  $4,445. 

The  table  of  savings  from  salary  is 
scarcely  less  significant  than  that  of  defi- 
cits. Surely  no  demonstration  is  needed 
that  the  present  scale  of  salaries  in  this 
rank  is  only  sufficient  to  provide  a  modest 
living  for  a  single  man.  Remember  that 
the  average  salary  during  the  ten  years  of 
service  has  been  but  $1,325,  and  the  pres- 
ent salary  for  men  of  37  years  of  age  aver- 
ages $1,800.  The  married  men  must  sup- 
plement their  income  as  best  they  may  to 
make  both  ends  meet— the  salaries  are  in- 
sufficient to  do  it,  on  the  scale  of  living 
demanded  of  them  by  their  position  and 
training. 

Such  divided  efforts  can  not  fail  to  af- 
fect not  merely  their  further  develop- 
ment, but  their  continuing  efficiency.  This 
problem  of  salaries  is  grave,  and  the  possi- 
bility of  readjustment  worthy  of  most 
serious  consideration  by  the  administra- 
tive authorities.  Particular  attention  may 
be  called  to  the  need  for  special  considera- 
tion of  those  men  in  this  rank  who  have 
passed  their  fortieth  year— the  possibly  ex- 
isting class  of  permanent  assistant  pro- 
fessors. 

The  rapid  increase  in  the  cost  of  living, 
in  the  past  twenty  years,  has  made  the  situ- 
ation acute ;  for  there  has  been  no  general 
increase  of  salaries  commensurate  with 
this,  and  as  a  consequence  these  men  find 
themselves  driven  to  a  lower  and  lower 
standard  of  living.  This  is  a  grave  menace 
to  the  efficiency  of  the  institutions  both 
present  and  future,  for  it  must  not  be  for- 
gotten that  the  higher  ranks  must  be  re- 
cruited from  time  to  time  from  men  whose 
development  has  necessarily  been  limited 
by  the  conditions  surrounding  this  rank. 

Stanford  University       Quroo  H.  Mabx 
{To  he  continued) 
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THE    PALEONTOLOOIC    CORRELATION 
THROUGH    THE    BACHE    FUND 

In  1008  the  National  Academy  of  Sciences 
appointed  a  committee  on  comparative  re- 
search in  paleontological  correlation  with 
power  to  add  foreign  and  American  associates 
to  their  number.  The  committee  was  divided 
into  vertebrate  and  invertebrate  sections.  The 
vertebrate  section  organized  with  the  follow- 
ing members :  Professor  H.  F.  Osbom,  of  Co- 
lombia University  and  the  U.  S.  Geological 
Survey,  chairman;  Professors  Scott,  of 
Princeton  University;  Dollo,  of  Brussels  Uni- 
versity; Deper^t,  of  Lyons  University;  Fraas, 
of  Stuttgart  University;  Koken,  of  Tiibingen 
University;  von  Huene,  of  Tubingen  Univer- 
sity; Williston,  of  the  University  of  Chicago. 
Associated  for  special  subjects :  Professor  J.  C. 
Merriam,  of  the  University  of  California;  Dr. 
R.  Broom,  of  Victoria  College,  Stellenbosch; 
Dr.  Santiago  Roth,  of  La  Plata,  Argentina; 
Dr.  W.  D.  Matthew,  of  the  American  Museum 
of  Natural  History,  secretary. 

The  trustees  of  the  Bache  Fund  of  the  Na- 
tional Academy  of  Sciences  through  Professor 
Charles  S.  Minot,  secretary,  appropriated  $500 
for  the  work  of  the  committee  during  the  year 
1909,  and  recently  made  a  second  appropria- 
tion of  $500  for  the  year  1910.  The  fund  is 
used  partly  to  defray  the  expenses  of  corre- 
spondence, chiefly  to  direct  investigation  and 
secure  special  reports  from  various  members 
of  the  committee  and  others. 

The  council  of  the  New  York  Academy  of 
Sciences  in  1909  generously  offered  to  co- 
operate with  this  research  by  the  publication 
of  the  series  of  bulletins  reporting  progress. 
These  bulletins  are  partly  published  and  illus- 
trated with  the  aid  of  the  Bache  Fund.  Thoy 
are  as  follows:  Bulletin  No.  1,  ''Plan  and 
Scope,"  by  Henry  Fairfield  Osborn  and  W.  D. 
Matthew;  Bulletin  No.  2,  "Fossil  Vertebrates 
of  Belgium,"  by  Louis  Dollo,  translated  by  W. 
D.  Matthew;  Bulletin  No.  3,  ''Patagonia  and 
the  Pami>ean  Formation,"  review  of  correla- 
tion of  Santiago  Both,  with  lists  of  character- 
istic species  and  provisional  systematic  refer- 
ences, by  W.  D.  Matthew. 

The  chairman  of  the  committee  has  devoted 


his  entire  time  (1909)  to  the  preparation  of  a 
book  entitled  "  The  Age  of  Mammals,"  in 
which  the  results  of  his  researches  upon  the 
correlation  of  the  Tertiary  and  Quaternary 
periods,  and  the  development  and  succession 
of  mammalian  faunas  during  the  Ceenozoic 
are  set  forth  more  fully  and  completely  than 
in  previous  publications,  and  with  as  broad 
and  popular  a  treatment  as  the  subject  per- 
mits. 

The  secretary  has  prepared  a  series  of  f  aunal 
lists  of  the  Tertiary  mammals  of  North  Amer- 
ica, on  the  lines  laid  out  in  the  preliminary 
bulletin  entitled  "Plan  and  Scope"  (p.  45). 
The  object  of  these  elaborate  and  extended 
lists  is  to  enable  correlators  to  "  get  behind  the 
record,"  to  enable  them  to  critically  consider 
each  f  aunal  list,  to  estimate  the  weight  of  evi- 
dence afforded  by  each  species  listed.  In  such 
an  estimate  the  exact  level  and  locality,  the 
authority  and  date  of  description,  the  perfec- 
tion or  imperfection  of  the  types,  their  loca- 
tion (to  facilitate  reexamination)  are  always 
essential  factors;  and  such  other  data  as  may 
seem  of  value  are  given  in  the  annotations. 
Mere  lists  of  species  without  such  data  behind 
them  are  apt  to  be  confusing  and  misleading. 
The  results  attained  in  correlations  based 
Tipon  bare  lists  of  sx>ecies  are  almost  always  a 
summary  or  average  of  discordant  data.  The 
best  that  can  be  hoped  for  will  be  that  it  will 
be  a  fair  average;  and  where  a  preconceived 
bias  exists  on  the  part  of  the  workers  in  a  par- 
ticular region,  it  will  often  be  so  manifestly 
incorrect  that  the  results  are  generally  rejected, 
and  the  entire  subject  of  correlation  discred- 
ited by  them.  Discordance  in  the  evidence  we 
take  to  be  a  proof  that  there  is  somewhere  an 
error.  The  publication  of  these  lists  with 
complete  data  as  to  each  species  recorded,  and 
with  sections,  lists  of  principal  publications 
and  annotation  of  various  kinds,  will  assist,  it 
is  hoped,  in  locating  and  eliminating  such 
errors. 

Dr.  Matthew  has  also  in  preparation  lists  of 
all  the  American  vertebrate  faunae,  with  such 
data  as  could  be  readily  obtained.  These  aro 
now  completed  down  to  the  year  1900.  They 
will  be  submitted  to  the  several  authorities  in 
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charge  of  different  periods  for  the  addition  or 
completion  of  data,  and  annotations  and  geo- 
logical sections  as  outlined  in  the  preliminary 
bulletins.  With  similar  data  from  foreign 
horizons  these  will  fona  a  broader  and  more 
permanent  basis  for  exact  correlation  than  has 
hitherto  been  available. 

The  general  interest  that  has  recently  been 
aroused  among  students  of  fossil  vertebrata 
is  attested  by  the  appearance  of  a  number  of 
important  papers  dealing  with  the  more  exact 
correlation  of  formations  in  which  fossil 
vertebrate  are  found.  Important  additions  to 
the  evidence  as  to  the  position  of  the  Mesozoic 
and  Casnozoic  formations  of  the  Argentine  by 
Ameghino,  Both,  Scott,  Ortmann,  Hatcher 
and  Sinclair  have  in  recent  years  advanced 
this  difficult  problem  a  long  way  toward  solu- 
tion. The  recent  work  of  J.  0.  Merriam  in 
California,  Oregon  and  Nevada  has  been  of 
the  highest  quality  and  great  importance  in 
correlation  of  the  Pacific  slope  and  other  sec- 
tions of  this  continent.  Yqn  Huene's  investi- 
:gations  in  the  European  Triassic,  Broom's 
studies  upon  the  South  African  Permian  and 
ICesozoic,  have  already  gone  far  toward  clear- 
ing up  these  great  problems  in  correlation. 
These  are  cited  but  as  examples  of  the  spirit 
of  thorough,  exact  and  progressive  method  in 
which  many  investigators  are  carrying  on  the 
work,  each  in  his  special  province. 

Correlation  of  more  or  less  importance  is 
contained  in  the  series  of  papers  published 
within  the  last  year  by  Osbom,  Matthew, 
Douglass,  von  Huene,  Knowlton  and  Broom. 

During  the  coming  year  the  secretary  of  the 
committee  will  devote  himself  to  the  prepara- 
tion of  correlation  lists  for  the  North  Ameri- 
can Tertiary  and  for  the  North  American 
pre-Tertiary.  Data  will  be  prepared  for  the 
North  American  Cretaceous  and  Cretaceous- 
Eocene  contact  by  Osbom  and  Brown.  The 
committee  has  promised  also  a  number  of 
American  and  foreign  pre-Tertiary  f aunal  cor- 
relations by  members  and  associates. 

Inquiries  should  be  addressed  to  W.  D. 
Matthew,  American  Museum  of  Natural  His- 
tory, New  York, 


THE     INTERNATIONAL     AMERICAN     OON- 
GRE88    OF    MEDICINE    AND    HYGIENE 

The  International  American  Congress  of 
Medicine  and  Hygiene  of  1910  in  commemo- 
ration of  the  first  centenary  of  the  May  revo- 
lution of  1810,  under  the  patronage  of  the 
president  of  the  Argentine  Bepublic,  will  be 
held  May  25,  in  Buenos  Aires,  Argentine  Be- 
public. 

In  order  to  facilitate  the  contribution  of 
papers  and  exhibits  from  the  United  States, 
there  has  been  appointed  by  the  president  of 
the  congress,  Dr.  Eliseo  Canton,  and  the  Min- 
ister of  the  Argentine  Bepublic  at  Washing- 
ton, a  committee  of  propaganda,  of  which  Dr. 
Charles  H.  Frazier  (Philadelphia,  Pa.)  is 
chairman  and  Dr.  Alfred  Beginald  Allen 
(Philadelphia,  Pa.)  is  secretary. 

The  congress  has  been  divided  into  nine 
sections,  each  section  being  represented  in  the 
United  States  by  its  chairman  in  this  com- 
mittee of  propaganda  as  follows : 
Section  1 — Biological  and  Fundamental  Matters, 

Dr.  W.  H.  Howell,  chairman,  Baltimore,  Md. 
Section  2 — ^Medicine  and  its  Clinics,  Dr.  George 

Dock,  chairman,  New  Orleans,  La. 
Section  8 — Surgery  and  its  Clinics,  Dr.  John  M. 

T.  Finney,  chairman,  Baltimore,  Md. 
Section  4— Public  Hygiene,  Dr.  Alenmder  C.  Ab- 
bott, ohairman,  Philadelphia,  Pa» 
Section  5— Pharmacy  and  Chemistry,  Pr.  David 

L.  Edsall,  chairman,  Philadelphia,  Pa. 
Section  6 — Sanitary  Technology,  Dr.  W.  P.  Mason, 

chairman,  Troy,  N.  Y. 
Section  7 — ^Veterinary  Police,  Dr.  Samuel  H.  Qil- 

liland,  chairman,  Marietta,  Pa. 
Section  8 — Dental   Pathology,   Dr.   Geoige  V.   I. 

Brown,  chairman,  Milwaukee,  Wis. 
Section  0 — ^Exhibition  of  Hygiene,  Dr.  Mmranj^r 

0.  Abbott,  chairman,  Philadelphia,  Pa. 

It  will  not  be  necessary  for  (me  contribnting 
S  paper  or  exhibit  to  the  congress  to  be 
present  in  person.  Arrangements  will  be 
made  to  have  contributions  suitably  presented 
in  the  absence  of  the  authov.  The  official 
languages  of  the  congress  will  be  Spanish  and 
English.  Members  of  the  following  profes- 
sions 4Vd  eligible  to  present  papess  or  exhibits : 
Medicine,  pharmacy,  chemistry,  dentistry,  vet- 
erinary medicine,  engineering  and  architec- 
ture. 
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Papers  may  be  sent  direct  to  the  chairman 
of  the  particular  section  for  which  th^y  are 
intended,  or  to  Dr.  Alfred  Beginald  Allen, 
Secretary,  111  South  2l8t  Street,  Philadel- 
phia, Pa. 

TEE  ELIZABETH  THOMPSON  SCIENCE  FUND 

The  thirty-fifth  meeting  of  the  board  of 
trustees  was  held  in  Boston,  Mass.,  on  Feb- 
ruary 2,  1910. 

The  following  officers  were  elected : 

President — ^Edward  C.  Pickering. 
Treasurer — Charles  S.  Rackemami. 
Secretary — Charles  S.  Minot. 

The  secretary  stated  that  during  the  past 
year  no  reports  had  been  received  from  the 
following  holders  of  grants:  22,  27,  E.  Hart- 
wig;  107,  M.  W.  Travers;  117,  E.  Salkowski 
and  C.  Neuberg;  123,  E.  C.  Jeffrey;  131,  F. 
W.  Thyng;  134,  C.  L.  Alsberg. 

Th6  rejwrts  received  from  the  following 
holders  of  grants  were  accepted  as  reports  of 
progress:  98,  J.  Weinairl;  109,  A,  Nicolas; 
111,  R.  Hiirthle;  119,  J.  P.  McMurrich;  121, 
K  Debieme;  124,  P.  Bachmetjew;  133,  J.  F. 
Shepard;  136,  H.  Z.  Kip;  137,  0.  H.  Eigen- 
mann;  138,  Mme.  P.  Safarik;  140,  K.  Outhe; 
141,  J.  P.  Patterson;  142,  W.  J.  Hale;  144,  Q. 
A.  Hulett;  146,  M.  Nussbaum;  147,  J.  MHUer; 
148,  C.  0.  Nutting;  149,  P.  A.  Guye;  162,  W. 
D.  Hoyt ;  154,  J.  P.  Munson. 

It  was  voted  to  close  the  accounts  of  the  fol- 
lowing grants:  135,  A.  Negri;  139,  J.  Koen- 
igsberger;  145,  J.  de  Kowalski;  151,  O.  von 
Forth;  163,  W.  Doberck,  and  to  close  upon  re- 
ceipt of  publications  the  account  of  grant  148, 
awarded  to  Professor  R.  W.  Wood. 

The  secretary  stated  that  a  fifth  publica- 
tion had  been  received  from  Professor  E. 
Wiedemann,  acknowledging  the  aid  obtained 
through  grant  127. 

The  trustees  greatly  regretted  to  be  ob- 
liged to  decline  several  applications  which 
were  highly  deserving  of  aid. 

It  was  voted  to  make  the  following  new 
grants: 

155.  $800  to  Dr.  H.  P.  HoUnagel,  Berlin, 
Qermany,  for  a  redetermination  of  the  longer 
wave-lengths  in  the  extreme  infra-red  por- 


tion of  the  spectrum,  by  an  interferometer 
method. 

156.  $100  to  Professor  R.  Thaxter,  Cam- 
bridge, Mass.,  for  further  studies  on  the 
Laboulbeniacese. 

167.  $100  to  Dr.  L.  Mercier,  Nancy, 
France,  to  study  the  bacteria  living  sym- 
biotically  within  various  invertebrates. 

168.  $50  to  Professor  H.  V.  Neal,  Gales- 
burg,  HI.,  for  a  study  of  nerve  histogenesis  in 
8qualiL8  acanthias, 

159.  $100  to  Dr.  B.  M.  Davis,  Cambridge, 
Mass.,  for  cytological  and  genetical  studies  on 
native  species  of  Oenothera. 

160.  $50  to  Dr.  L.  J.  Henderson,  Boston, 
Mass.,  for  a  research  upon  the  use  as  indica- 
tors of  aromatic  nitro  compounds  which  con- 
tain phenolic  hydroxyl  groups,  or  amino 
groups,  or  carboxyl  groups. 

161.  $100  to  Professor  O.  von  Fiirth, 
Vienna,  Austria,  for  -further  studies  on  in- 
ternal secretion.  Charles  S.  Mmor, 

Secretary 

SCIENTIFIC  NOTES  AND  NEWS 

Invitations  for  the  centennial  celebration 
of  the  University  of  Berlin,  to  be  held  in 
October  of  this  year,  have  been  sent  to  the 
visiting  professors  who  have  represented  Har- 
vard University  and  Columbia  University  at 
the  University  of  Berlin.  These  include  Pro- 
fessors Theodore  W.  Richards  and  W.  M. 
Davis,  of  Harvard  University. 

The  official  delegation  from  the  Geological 
Society  of  America  to  the  eleventh  Interna- 
tional Geological  Congress  to  be  held  at  Stock- 
holm, Sweden,  in  August  of  this  year  has  been 
constituted  as  follows:  Arnold  Hague,  Sc.D., 
U.  S.  Geological  Survey,  president  of  the 
Geological  Society  of  America;  Charles  R. 
Van  Hise,  LL.D.,  University  of  Wisconsin; 
James  F.  Kemp,  professor  of  geology,  Colum- 
bia University;  Frank  D.  Adams,  D.Sc,  dean 
of  the  faculty  of  applied  science,  McGill  Uni- 
versity, and  Edmund  Otis  Hovey,  Ph.D.,  cura- 
tor of  geology  and  invertebrate  paleontology, 
American  Museum  of  Natural  History. 

PaoFEsscm  Hugh  D.  Reed  has  been  ap- 
pointed delegate  from  Cornell  University  to 
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the  eighth  International  Zoological  Congress 
at  Gratz. 

Sm  Victor  Hobslet,  F.R.S.,  has  been 
elected  a  foreign  associate  of  the  French 
Academy  of  Medicine. 

The  faculty  of  the  Agricultural  College  of 
the  University  of  Minnesota  has  given  a  din- 
ner in  honor  of  Dr.  A.  F.  Woods,  the  new 
dean  of  the  college. 

Professor  W.  B.  Gregory,  of  Tulane  Uni- 
versity, has  been  elected  president  of  the 
Louisiana  Engineering  Society. 

The  British  secretary  of  state  for  the  col- 
onies has  api)ointed  Mr.  W.  D.  Ellis,  of  the 
Colonial  Office,  to  be  a  member  of  the  advisory 
committee  on  medical  and  sanitary  questions 
connected  with  the  British  colonies  and  pro- 
tectorates in  Tropical  Africa. 

At  the  Lister  Institute  of  Preventive  Medi- 
cine, London,  Mr.  H.  B.  Dean  and  Dr.  G.  H. 
Macalister  have  been  appointed  assistant  bac- 
teriologists and  Dr.  H.  McLane,  senior  as- 
sistant in  the  biochemical  department. 

Dr.  W.  F.  Hume  has  been  appointed  director 
of  the  Geological  Survey  of  Egypt. 

Dr.  Walter  Knoohe,  of  Berlin,  has  been 
appointed  director  of  the  newly  established 
Meteorological  and  Geophysical  Institute  of 
Chili,  and  at  the  same  time  professor  of  meteor- 
ology in  the  University  of  Santiago. 

Professor  James  H.  Tufts,  of  the  Univer- 
sity of  Chicago,  is  giving  at  the  Johns  Hop- 
kins University  a  course  of  ten  lectures  on 
modem  problems  of  metaphysics  and  the  the- 
ory of  knowledge. 

M.  EiOL  BouTROUZ,  professor  of  philosophy 
at  the  Sorbonne,  Paris,  is  now  lecturing  at 
Harvard  University  on  the  Hyde  foundation. 

Dr.  H.  E.  Crampton,  professor  of  zoology 
at  Barnard  College,  Columbia  University,  and 
curator  of  invertebrate  zoology  at  the  Amer- 
ican Museum  of  Natural  History,  lectured  at 
Vassar  College,  on  March  9,  on  ^^  Exploring 
the  Islands  of  the  South  Seas." 

Professor  S.  A.  Mitchell,  of  Columbia 
University,  on  March  4  and  11,  delivered  lec- 
tures in  Philadelphia  on  "Halley's  Comet." 


President  Charles  R  Van  Hise,  of  the 
University  of  Wisconsin,  is  to  deliver  one  of 
the  principal  addresses  on  the  conservation  of 
natural  resources  at  the  first  Minnesota  Con- 
servation and  Agricultural  Development  Con- 
gress, in  St.  Paul,  Minn.,  March  16  to  19. 

At  the  annual  dinner  of  the  Harvard 
Teachers'  Association,  on  March  12,  addresses 
on  ^'The  American  College"  were  made  by 
Professor  J.  McKeen  Cattell,  of  Columbia 
University,  and  President  A.  Boss  Hill,  of  the 
University  of  Missouri. 

Sir  J.  J.  Thomson  will  give  the  evCTiing 
discourse  at  the  Boyal  Institution  on  March 
18,  on  the  dynamics  of  a  golf  ball. 

We  learn  from  the  Oeographical  Journal 
that  a  monument  to  the  French  navigator, 
Bougainville,  has  been  inaugurated,  with  ap- 
propriate formalities,  at  Papeete,  on  the  island 
of  Tahiti,  which  island  he  visited  a  few 
months  after  its  discovery  by  the  English 
navigator  WaUis.  The  proi)Osal  for  the  erec- 
tion of  the  monument  emanated  from  a  French 
colonial  official,  a  member  of  the  Paris  G^eo- 
graphical  Society,  by  which  body  it  was  taken 
up  with  enthusiasm.  The  bust  erected  at 
Papeete  was  in  part  a  copy  of  that  in  the 
possession  of  the  Paris  Society,  but  portraits 
preserved  in  the  navigator's  family  were  also 
utilized  by  the  sculptor.  The  scheme  received 
the  support  of  the  French  government  as  well 
as  of  the  municipality  of  Papeete,  and  the 
ceremony  of  inauguration  was  oi)ened  by  a 
speech  by  M.  Frangois,  governor  of  French 
Oceania.  Two  French  and  two  British  war- 
ships were  present  on  the  occasion. 

Dr.  J.  A.  Bergstrom,  professor  of  pedagogy 
at  Stanford  University,  previously  professor 
of  pedagogy  and  director  of  the  psychological 
laboratory  at  the  University  of  Indiana,  died 
on  February  28,  at  the  age  of  forty-two  years. 

Dr.  Charles  F.  Wheeler,  botanical  expert 
in  the  Bureau  of  Plant  Industry,  U.  S.  De- 
partment of  Agriculture,  formerly  assistant 
botanist  in  the  Michigan  Agricultural  Col- 
lege, died  March  5,  1910,  at  the  age  of  sixty- 
eight  years. 


Maxoh  18,  1910] 


SCIENCE 


411 


Thb  death  is  announced,  at  the  age  of 
thirty-three  years,  of  Mr.  J.  F.  Ferry,  known 
as  an  ornithologist,  who  had  been  connected 
with  the  Field  Museum  of  Natural  History 
and  the  IT.  S.  Biological  Survey. 

Mr.  Edward  Saunders,  F.E.S.,  eminent  for 
his  contributions  to  systematic  entomology, 
died  on  February  6,  in  his  sixty-second  year. 

M.  Phillippe  Thomas,  known  for  his  geo- 
logical work  in  northern  Africa,  has  died  at 
the  age  of  sixty-seven  years. 

Dr.  Arthur  Bordier,  professor  of  natural 
history  at  the  medical  school  of  Grenoble,  has 
died  at  the  age  of  sixty-nine  years. 

The  scientific  societies  and  universities  of 
Australia  are,  as  we  have  already  noted,  ta- 
king steps  to  arrange  that  the  British  Associa- 
tion for  the  Advancement  of  Science  shall 
visit  Australia  in  1913  or  1914.  An  influen- 
tial deputation,  at  the  head  of  which  was  Sir 
John  Madden,  chancellor  of  Melbourne  Uni- 
versity, waited  on  the  federal  prime  minister 
recently  with  a  request  for  a  federal  guarantee 
up  to  the  sum  of  £10,000.  The  prime  minister 
is  said  to  have  expressed  his  personal  approval. 

A  BHiL  has  been  introduced  in  the  Ohio 
senate  to  appropriate  $1,000  to  organize  and 
equip  a  Pasteur  Institute  for  the  treatment  of 
hydrophobia  at  the  Ohio  State  University^ 
Columbus,  and  to  appropriate  $1,000  annually 
for  maintenance. 

It  is  reported  that  Mr.  Andrew  Oamegie 
has  offered  to  give  a  prize  of  $26,000  to  the 
first  student  of  the  Carnegie  School  of  Tech- 
nology, of  Pittsburgh,  who  will  construct  an 
aeroplane  satisfying  certain  conditions. 

The  trustees  of  Mr.  Otto  Beit's  c^t  of 
£215,000  for  the  foundation  and  endowment 
of  medical  research  scholarships  met  on  Feb- 
ruary 23,  and  awarded  the  first  set  of  the  f  el- 
lowshii>s.  Nature  states  that  seventy  applica- 
tions were  received — ^fifty-eight  from  England, 
three  from  Scotland,  one  from  Ireland,  one 
from  Wales  and  seven  from  abroad.  The  fol- 
lowing f  ellowa  were  elected,  and  were  author- 
ized to  proceed  with  the  researches  mentioned 


after  their  names:  Mr.  O.  H.  Drew,  the  zo- 
ological distribution  of  cancer  and  a  syst^ 
matic  study  of  an  experimental  character  on 
the  mode  of  origin  of  neoplasms  (tumors) ;  Dr. 

F.  W.  Edridge-Oreen,  various  problems  con- 
nected with  vision  and  color-vision,  especially 
in  relation  to  the  correct  reading  of  signals  on 
land  and  sea;  Mr.  E.  Hindle,  the  morphology 
and  treatment  of  protozoic  blood  parasites, 
especially  Sparochwta  duttorU  and  trypano- 
somiasis (sleeping  sickness) ;  Dr.  T.  Lewis,  the 
mechanism  of  irregularities  of  the  heart;  Dr. 

G.  C.  McKay  Mathison,  (a)  the  nervous  con- 
trol of  respiration  and  (h)  the  effect  on  res- 
piration of  changes  in  the  chemical  composi- 
tion of  the  blood;  (c)  the  mechanism  of  biliary 
secretion  and  its  general  effect  in  digestive 
processes;  Dr.  Otto  May,  clinical  and  experi- 
mental research  on  the  lesions  of  i>eripheral 
nerves;  Mr.  E.  Mellanby,  the  significance  of 
the  large  excretion  of  creatin  in  cancer  of  the 
liver  and  its  diminished  excretion  in  cirrhosis 
of  the  liver,  etc.;  Dr.  F.  P.  F.  Ransom,  the 
mode  of  action  of  caffeine,  theobromine  and 
allied  substances  on  the  muscular  and  nervous 
systems;  Dr.  S.  Russ,  the  association  of  radio- 
activity with  cancer;  Dr.  Ida  Smedley,  the 
processes  involved  in  the  formation  of  fat  in 
the  organisnL  The  next  election  of  fellows 
will  be  held  about  December  16  next.  All  in- 
quiries should  be  addressed  to  the  honorary 
secretary,  Beit  Memorial  Fellowships  for  Med- 
ical Beeearch,  85  Clarges  Street,  Piccadilly, 
London,  W. 

The  second  session  of  the  Biological  Station 
of  the  University  of  Michigan  will  begin  July 
5  and  continue  for  eight  weeks,  closing  August 
26, 1910.  The  station  is  located  on  the  shores 
of  Douglas  Lake,  Cheboygan  County,  in  north- 
em  Michigan,  and  is  particularly  well  located 
for  field  and  laboratory  courses  in  zoology  and 
botany.  The  work  of  the  station  is  under  the 
supervision  of  Professor  Jacob  Eeighard,  head 
of  the  department  of  zoology  in  the  Univer- 
sity of  Michigan,  as  director.  The  active  staff 
will  consist  of  Dr.  A.  S.  Pearse,  instructor  in 
zoology  in  the  University  of  Michigan  and 
assistant  director  of  the  Biological  Station; 
Assistant  Professor  Raymond  J.  Pool,  of  the 
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department  of  botany  of  the  University  of 
Nebraska  and  director  of  the  Nebraska  State 
Botanical  Survey;  Mr.  Norman  H.  Stewart 
and  Miss  Lncie  Harmon,  assistants  in  zoology 
in  the  University  of  Michigan;  Mr.  F.  A. 
Loew,  professor  of  science  in  Central  College, 
Indiana,  will  act  as  assistant  in  botany.  The 
courses  of  instruction  will  include:  the  natural 
history  of  invertebrate  animals,  field  studies 
in  vertebrate  zoology,  zoology  for  teachers, 
qpecial  work  in  research  in  zoology,  first  course 
in  field  and  forest  botany,  mycology,  sys- 
tematic botany  of  seed  plants,  advanced  work 
in  research  in  botany. 

A  REPORT  on  the  feldspar  deposits  of  the 
United  States,  by  E.  S.  Bastin,  has  just  been 
published  by  the  United  States  Geological 
Survey  as  its  Bulletin  420.  The  feldspars  are 
among  the  most  widely  distributed  minerals 
and  are  constituents  of  nearly  all  rocks.  The 
decomposition  of  feldspar  has  yielded  a  large 
part  of  the  clay  of  the  soil;  also  the  mineral 
kaolin,  an  essential  material  for  making  fine 
pottery.  Most  of  the  commercially  valuable 
feldspar  now  mined  is  obtained  from  rocks 
known  as  pegmatites,  the  commonest  variety 
of  which  is  essentially  a  very  coarse  granite. 
Feldspar  is  mined  and  ground  for  use  mainly 
by  potters,  but  a  portion  of  the  product  is 
used  in  the  manufacture  of  emery  and  other 
abrasive  wheels,  to  bind  the  abrading  particles 
together,  and  small  quantities  are  employed 
in  making  opalescent  glass,  scouring  soaps, 
roofing  material  and  poultry  grit.  Feldspars 
that  are  rich  in  potash  are  now  the  subject  of 
experiments  made  to  determine  their  value  as 
fertilizers.  The  principal  feldspar  quarries  in 
the  United  States  are  in  New  England  and  the 
middle  Atlantic  states,  and  the  annual  value 
of  the  product  is  now  about  half  a  million 
dollars.  Mr.  Bastin  discusses  the  chemical 
and  physical  character  of  the  feldspars,  their 
geologic  occurrence  and  origin,  and  the  meth- 
ods of  mining  and  milling,  and  describes  in 
detail  the  deposits  worked  at  the  numerous 
quarries. 

The  annual  report  for  the  year  1909  of  tibe 
Philosophical  Institute  of  Canterbury,  New 
Zealand,  presented  to  the  annual  meeting  held 


last  December,  is  abstracted  in  Nature,  which 
states  that  during  the  year  the  publication  of 
the  results  of  the  expedition  to  the  sub- Ant- 
arctic islands  of  New  Zealand  was  steadily 
proceeded  with  under  the  editorship  of  Dr.  0. 
Chilton.  The  reports  upon  the  work  will  con- 
sist of  two  quarto  volumes  of  about  400  pages 
each,  and  will  be  illustrated  with  numerous 
plates  (some  colored),  photographs  and  text- 
figures;  they  will  be  accompanied  by  a  laige 
colored  map  of  the  Antarctic  and  sub-Ant- 
arctic regions,  showing  the  ocean  depths  as 
ascertained  by  recent  expeditions.  Work  in 
botany  has  been  carried  on  by  Dr.  Cockayne 
during  the  past  two  years.  Although  a  great 
deal  has  been  done  in  the  way  of  establishing 
sanctuaries  and  national  parks  in  order  that 
the  native  fauna  may  be  preserved  for  all 
time,  the  importance  of  placing  on  record 
their  present  ecological  condition  can  hardly 
be  overestimated.  It  is  hoped  that  at  some 
early  date  the  government  may  see  its  way  to 
authorize  Dr.  Cockayne  to  proceed  further 
with  the  botanical  survey  of  the  Dominion. 
Largely  owing  to  the  representations  of  the 
institute,  combined  with  those  of  the  Otago 
Institute,  the  position  of  the  memorial  to  the 
late  Sir  James  Hector  has  been  made  satisfac- 
tory. Owing  to  the  action  of  the  government 
in  granting  a  generous  subsidy,  ample  funds 
will  be  at  the  disposal  of  the  committee  for 
establishing  a  memorial  that  will  be  worthy  of 
Sir  James  Hector's  long  and  distinguished 
service  to  the  cause  of  science  in  New  Zealand. 
Observations  in  connection  with  the  Arthur's 
Pass  Tunnel  were  continued  throughout  the 
year.  Temperature  readings  have  been  taken 
every  ten  chains  and  specimens  collected. 
Early  last  year  a  committee  was  formed  for 
the  purpose  of  investigating  systematically 
the  artesian  system  of  Christchurch  and  the 
neighborhood.  The  committee  has  held  sev- 
eral meetings,  and  has  taken  preliminary  steps 
for  ascertaining  the  extoit^  depth  and  geolog- 
ical relations  of  the  water-bearing  strata,  and 
for  the  examination  of  physical,  chem»sal  and 
biological  properties  of  the  water  obtained 
from  them.  Two  papers  by  Dr.  Farr  and  Mr.  D. 
C.  H.  Floranoe,  on  tiie  radium  emanation  oon- 
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taJned  in  tbe  artesian  water  and  on  the  effect 
of  the  water  as  it  comes  direct  from  the  well 
on  trout  and  other  fish,  have  already  heen  laid 
before  the  institute.  A  conunittee  was  ap- 
pointed to  consider  the  Am'maW  Protection 
Act*  and  to  suggest  amendments  with  the 
Tiew  of  givii^  more  effective  protection  to  the 
native  fauna  of  the  Dominion.  A  conference 
was  held  with  a  similar  committee  appointed 
by  the  Canterbury  Aeclimatization  Sooiety» 
and  a  number  of  recommendations  were  made 
which  received  the  approval  of  the  council 
It  is  intended  to  submit  the  proposals  to  other 
institutes  for  their  consideration,  and  if  th^ 
meet  with  approval  to  bring  the  matter  under 
the  notice  of  members  of  parliament  and  of 
the  minister  for  internal  affairs.  It  is  hoped 
later  to  send  a  party  to  the  Chatham  Islands 
for  purposes  of  scientific  investigation. 

In  reclaiming  the  Great  Valley  of  Cali- 
fornia the  removal  and  control  of  mining 
d^ris  in  the  rivers  play  a  very  important  part. 
It  is  estimated  that  the  bed  of  Yuba  Biver 
alone  contains  three  hundred  million  cubic 
yards  of  this  d^ris.  By  these  deposits  the 
low-water  stage  of  this  stream  was  raised  15 
feet  at  Marysville  between  1849  and  1881,  and 
the  stream  bed  near  this  place  is  now  18  feet 
above  the  level  of  the  surrounding  farm  land, 
so  that  it  has  been  necessary  to  build  large 
dikes  or  levees  along  the  river.  Por  four 
years  the  United  States  G^logical  Survey  has 
been  studying  this  debris  problem,  as  it  has 
been  called,  and  in  connection  with  the  study 
a  hydraulic  laboratory  was  built  at  the  Uni- 
versity of  Californii^  Berkeley,  Cal.,  for  the 
ezperim^atal  investigation  of  the  laws  of 
transportation  of  sand  and  gravel  by  water. 
This  investigation  has  outgrown  the  narrow 
limits  of  the  laboratory,  and  it  is  proposed  to 
continue  this  work  on  a  much  larger  scale  in 
connection  with  one  of  the  projects  of  the 
United  States  Beclamation  Service.  In  a 
Iireliminary  report  now  in  preparation  the 
apparatus  and  methods  employed  will  be  de- 
scribed and  the  results  obtained  will  be  dis- 
euflsed  in  detail  The  results  will  be  ex- 
pressed by  formulas  and  represented  graph- 
ically by  curves.     Bdations  connecting  the 


discharge,  slope  and  load  will  be  given  for 
eight  sizes  of  sand  and  gravel  and  for  artificial 
and  natural  mixtures.  The  experiments  in- 
clude stream  transportation,  in  which  the 
stream  bed  is  sand  or  gravel — a  self-made  bed 
— and  flume  transportation,  in  which  the  bed 
is  wood  or  metal,  as  in  sluicing.  The  accu- 
racy and  the  applicability  of  the  results  to 
practical  problems  will  be  discussed  and  the 
data  that  have  only  an  indirect  bearing  on  the 
debris  problem  will  be  presented  in  three  i^- 
pendixes.  If  means  are  provided  for  the  use 
of  the  larger  apparatus  and  the  much  larger 
water  supply  that  will  be  available  in  connec- 
tion with  the  reclamation  project  some  of  the 
data  thus  far  obtained  will  be  tested  and  the 
relations  connecting  the  factors  of  transporta- 
tion will  be  extended  so  as  to  make  them  more 
directly  applicable  to  problems  of  stream  con- 
trol and  economic  sluicing. 


UNIVEBSITT  AND  EDUCATIONAL  NEWS 

Columbia  University  has  received  an  an- 
onymous gift  of  $350,000  for  the  erection  of 
a  building  for  the  faculty  of  philosophy,  which 
has  charge  of  the  graduate  work  in  philosophy 
and  languages.  The  university  has  also  re- 
ceived anonymously  $15,000  for  work  in  agri- 
cultural education. 

A  ZOOLOQIOAL  laboratory  is  to  be  erected  at 
the  University  of  Pennsylvania,  at  a  cost  of 
about  $250,000.  In  making  the  announcement 
on  university  day.  Provost  Harrison  stated 
that  it  would  be  ^'  the  most  complete  biological 
laboratory  yet  erected.'' 

Bt  the  will  of  Mrs.  Maiy  A.  Eichardson, 
Tufts  College  receives  $40,000  for  fellowships. 

At  Columbia  University  William  B.  Fite^ 
Ph.B.  and  Ph.D.  (Cornell),  professor  of  math^ 
matics  at  Cornell  University,  and  H.  E. 
Hawks,  A.B.  and  Ph.D.  (Yale),  assistant  pro- 
fessor of  mathematics  at  Yale  University,  have 
been  appointed  professors  of  mathematics. 
George  B.  Wendell,  B.S.  (Massachusetts  In- 
stitute), PhJ).  (Leipzig),  professor  in  the 
Stevens  Institute^  has  been  appointed  pro- 
fessor of  physics.  Charles  H.  Bumaide,  of 
the  University  of  Wisconsia,  has  been  ap- 
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pointed  assistant  professor  of  mathematics. 
Dr.  Charles  Lane  Poor,  professor  of  astronomy 
in  Co^^^mibia  University,  has  been  transferred 
to  a  chair  of  celestial  mechanics. 

At  Cambridge  University  Dr.  E.  W.  Hob- 
son,  F.RS.,  fellow  at  Christ's  College,  has 
been  elected  Sadlerian  professor  of  pure  math- 
ematics. 


DISCUSSION   AND   CORRESPONDENCE 

THE   RETROSPECTIVE   ANTICIPATIONS   OF   THE   CAR- 
NEGIE   FOUNDATION 

To  THE  Editor  of  Science  :  The  fourth  an- 
nual report  of  the  president  of  the  Carnegie 
Foimdation,  the  most  important  part  of  which 
is  published  in  your  issue  of  February  25,  is 
marked  by  one  feature  which  seems  scarcely 
less  sinister  than  the  breach  of  faith  on  the 
part  of  the  foundation  which  was  discussed 
in  my  remarks  printed  in  the  same  issue. 

The  rules  for  the  granting  of  service  pen- 
sions by  the  foundation,  as  promulgated  in 
the  first  annual  report,  and  as  explained  in  the 
statements  of  the  president  at  that  time  and 
subsequently,  contained  no  word  indicating 
that  these  pensions  were  to  be  regarded  as 
disability  pensions.  In  the  federal  charter  of 
the  coriMration,  moreover,  as  well  as  in  many 
other  expressions  of  the  purpose  of  the  foun- 
dation,^ service,  old  age  and  disability  pensions 
have  always  been  specifically  distinguished. 
The  first  annual  report  contains,  further,  the 
following  statement  (page  37) : 

To  better  the  profesBion  of  the  teacher,  and  to 
attract  into  it  increasing  numbers  of  strong  men, 
it  is  necessary  that  the  retiring  allowances  should 
oome  as  a  matter  of  right,  not  as  a  charity.  No 
ambitious  and  independent  professor  wishes  to 
find  himself  in  the  position  of  accepting  a  charity 
or  a  favor,  and  the  retiring  allowance  system, 
simply  as  a  charity,  has  little  to  commend  it.  It 
would  unquestionably  relieve  here  and  there  dis- 
tress of  a  most  pathetic  sort,  but,  like  all  other 
ill-considered  charity,  it  would  work  harm  in  other 
directions.  It  is  essential,  in  the  opinion  of  the 
trustees,  that  the  funds  shall  be  so  administered 
as  to  appeal  to  the  professor  in  American  and 
Canadian  colleges  from  the  standpoint  of  a  right, 
not  from  tnat  of  charity,  to  the  end  that  a  teacher 
shall  receive  his  retiring  allowance  on  exactly  the 
same  basis  as  that  upon  which  he  receives  his 

*  Cf.  especially  First  Report,  p.  14. 


active  salary,  as  a  part  of  his  academic  compen- 
sation. 

These  early  announcemoits  of  the  founda- 
tion have  been  generally  construed  by  the  pro- 
fession, in  their  natural  sense,  as  implying 
that  both  service  and  old-age  {tensions  were  to 
be  regarded  as  a  form  of  deferred  salary, 
earned  by  the  previous  service  of  the  recipi- 
ents, and  not  presupposing  on  the  part  of  the 
recipients  either  destitution  or  disability. 
Acting  upon  this  understanding,  some  twenty- 
eight  gentlemen,'  who  were  not  physically  in- 
capacitated, and  who  apparently  made  no  pre- 
tension to  being  either  "pathetic  cases"  or 
"geniuses,''  accepted  service  pensions. 

The  trustees  of  the  foundation  have  now 
determined  to  abolish  all  service  pensions  as 
such,  and  to  substitute  therefor  a  system  of 
disability  pensions.  The  new  report  of  Presi- 
dent Pritchett  accordingly  reads  back  into  the 
past  intentions  of  the  foundation  its  present 
purpose,  and  makes  it  appear  that  the  service 
pensions  were,  from  the  start,  designed  essen- 
tially for  disabled  teachers.  The  new  report 
contains  the  following  passage,  which  should 
be  compared  with  that  just  quoted  from  the 
first  report.  The  original  Hule  11.  was 
adopted  to  make 

provision  for  teachers,  who,  after  long  service, 
have  become  broken  in  health,  or  who,  by  physical 
infirmity,  such  as  loss  of  hearing,  are  incapaci- 
tated  for  their  calling.  Among  the  most  pathetic 
cases  in  the  profession  of  the  teacher,  and  those 
most  embarrassing  to  the  colleges,  have  been  ones 
in  which  teachers  have,  often  after  faithful  service, 
broken  in  health  and  found  themselves  with  ap- 
proaching age  practically  helpless. 

The  same  rule  was  in  a  minor  degree  also 
intended  to  provide  for  "  the  rare  cases  which 
now  and  then  arise  when  a  man  of  real  genius 
as  a  scholar  might  prefer  to  accept  a  smaller 
pension  and  devote  himself  exclusively  to  pro- 
ductive work  in  science  or  literature."  The 
president  of  the  foundation  quotes  verbatim 
the  original  service  pension  rule  (which  says 
nothing  whatever  about  disability)  and  im- 
mediately adds  the  surprising  comment,  "the 
second  rule  thus  became  a  complex  one,  cover- 
ing service  and  disability."    (It  may  be  noted 

'Fourth  Annual  Report,  p.  72. 
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that  the  word  ''  disability  "  was  already  to  be 
found  in  ordinary  English  dictionaries  in  the 
year  1006.)  ''  It  was  believed/'  says  President 
Pritchett>  ^^that  the  number  of  teachers  who 
would  avail  themselves  of  retirement  under 
such  conditions  would  be  confined  almost  ex- 
clusively to  those  who  were  physically  im- 
paired.'* 

In  accordance  with  this  retroactive  con- 
struction of  the  original  rules  and  announce- 
ments— a  construction  nowhere  sanctioned  by 
anything  in  the  language  of  them — ^the  presi- 
dent of  the  foundation  reflects  severely  upon 
the  twenty-eight  persons  who,  without  disabil- 
ity>  accepted  service  pensions. 

The  expectation  that  this  rule  would  be  taken 
advantage  of  almost  wholly  on  the  ground  of 
disabilities  has  proved  to  be  ill-founded.  .  .  .  The 
correspondence  .  .  .  indicates  that  a  number  of 
teachers  have  persuaded  themselves  that  they  are 
specially  intended  for  research.  Some  of  these 
have  a  small  income,  which,  even  with  the  mini- 
mum pension,  promises  a  safe,  if  not  ample,  sup- 
port. Others  are  "tired  of  teaching."  It  seems 
that  this  rule  offers  too  large  a  temptation  to 
certain  qualities  of  universal  human  nature. 

From  this  and  other  recent  statements  it 
api)ears  not  only  that  no  one  is  assured  of 
actually  receiving  the  retiring  allowances 
which  the  foundation  by  its  rules  at  any  given 
time  announces  it  will  grant,  but  also  that 
those  who  are  granted  pensions  upon  terms 
which  seem  to  be  clearly  understood,  and  to 
be  sanctioned  by  the  foundation  at  the  time, 
may  thereafter  be  subject  to  censure  from  the 
president  of  the  foundation  for  having  taken 
the  pensions  which  were  offered  them.  This 
is  not  a  situation  wholly  calculated  to  increase 
the  attractiveness  of  the  foundation's  pension 
system,  or  ''to  dignify  and  strengthen  the 
calling  of  the  teacher."*  It  certainly  affords 
conclusive  evidence,  which  should  be  pondered 
by  professors  and  governing  boards  in  ''ac- 
cepted institutions,"  that  the  apparently  plain 
language  of  the  foundation's  rules  gives  no 
clue  whatever  as  to  what  the  officials  of  the 
foundation  may  subsequently  announce  that 
they  have  previously  been  anticipating. 

•  First  Report,  p.  31. 


The  recent  report  also  mentions,  among  the 
chief  reasons  for  the  abolition  of  the  service 
X)ension,  "  the  tendency  of  the  teacher  assured 
of  a  retiring  allowance  to  become  ultra-critical 
toward  the  administration  "  of  his  university. 
This  seems  to  mean,  if  it  means  anything, 
either  that  an  important  proportion  of  the 
members  of  the  profession  are  kept  in  order 
only  through  their  fear  of  losing  their  posi- 
tions, and  that,  if  assured  of  an  independent 
competency,  they  would  forthwith  behave  in 
an  unreasonable  manner;  or  else  it  means  that, 
whether  the  criticism  that  might  proceed  from 
professors  were  reasonable  or  not,  they  should, 
in  any  case,  be  kept  silent  and  subservient  by 
a  mild  form  of  terrorism.  I  can  not  think 
that  the  publication,  by  a  person  holding  the 
position  of  the  president  of  the  Carnegie 
Foundation,  of  such  views  as  this  concerning 
the  average  character  and  self-respect  and  the 
proper  status  of  the  members  of  our  profes- 
sion, is  likely  to  improve  the  public  standing 
of  that  profession.  There  seems  to  be  grave 
reason  to  conclude  that  it  is  time  for  the  rank 
and  file  of  the  teaching  body  to  demand  that 
the  management  of  the  Carnegie  Foundation 
shall  be  altered  in  whatever  manner  is  neces- 
sary in  order  to  protect  them  against  the  sort 
of  deception  and  the  sort  of  indignity  to  which 
they  have  been  subjected  in  the  recent  admin- 
istration of  this  potentially  beneficent  insti- 
tution. 

Arthur  O.  Lovejoy 
Columbia,  Mo. 

THE    NORWOOD    "  METEORITE "    A    FRAUD.*     HOW 

METEORITIO  EVmENOE  MAT  BE 

MANUFACTURED 

To  the  Editor  of  Sgienge:  As  a  result  of 
continued  investigation  of  the  supposed  Nor- 
wood "meteorite,"  I  am  now  able  to  state 
definitely  that  the  whole  thing  is  a  cunningly 
devised  fraud.  In  order  that  investigators 
may  be  on  their  guard  against  similar  decep- 
tions, it  seems  to  me  desirable  to  put  the  facts 
on  record.    I  will  first  state  the  apparent  facts. 

*  See  Science,  N.  8.,  Vol.  XXXI.,  No.  787,  Jan- 
uary 28,  1910,  pp.  143  and  156. 
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Mr.  Herbert  S.  Winslow,  wlio  is  a  trained 
hunter  with  excellent  powers  of  observation, 
was  standing  near  Walpole  Street,  a  little  be- 
yond Chapel  Street,  in  Norwood,  and  had  an 
unobstructed  view  of  the  western  sky  in  a 
quiet  country  neighborhood.  He  was  looking 
upward  and  saw  a  brilliant  object  appear  in 
the  west  at  an  altitude  of  about  60^.  It  fell 
slowly  at  first,  then  quite  rapidly,  disap- 
pearing behind  some  distant  pine  tree3 
in  a  direction  9.  trifle  north  of  west  in  about 
7  seconds.  There  was  an  increase  in  ap- 
parent size  in  the  ratio  of  not  over  3  to  1. 
The  brightness  varied  in  1^  somewhat  larger 
ratio.  The  object  was  pear-sht^ed,  sharply 
pointed  at  the  advancing  (lower)  extremity, 
but  grounded  above,  about  twice  as  long  as 
hxoBji  and  as  large  as  the  moo^,  brightest  at 
the  margins,  and  of  an  o«vnge-red  color.  It 
moved  with  a  wavy,  serpentine  motion,  and 
gave  off  numerous  white  sparklets  on  either 
side,  about  as  bright  as  Polaris.  These  spark- 
lets faded  out  before  traversing  a  distance 
greater  than  tbd  length  of  the  main  body. 
The  object  fell  in  the  direction  of  the  Nicker- 
son  farm,  distant  0.8  miles,  and  was  different 
from  an  ordinary  shooting  star.  Its  consid- 
erable angular  dimensioAS  imply  a  flamipg 
mantle  of  incandescent  vapor.  The  time  was 
6:42  P.M.,  October  7,  1909.  Other  observers 
in  Norwood  confirmed  enough  of  these  state- 
ments to  make  the  fact  beyond  dispute;  but, 
singularly,  I  could  find  no  witnesses  from  sur- 
rounding towns  after  assiduous  search. 

The  motion  having  been  very  slow  at  first, 
but  rapid  at  the  end,  the  appearance  was  not 
inconsistent  with  the  supposition  that  the  ob- 
ject might  have  been  advancing  at  first  nearly 
end-on,  and  that  the  path  then  curved  rapidly 
into  a  vertical  direction — a  motion  of  which 
there  was  good  evidence  in  the  fall  of  a  33- 
pound  meteorite  at  Krahenberg  in  Bavaria, 
May  25,  1869,  which  is  said  to  have  ^  entered 
the  ground  to  a  depth  of  from  three  to  four 
feet,  making  a  perfectly  vertical  hole'';  but 
from  observations  at  neighboring  places,  '^  the 
inclination  of  the  path  of  the  meteor  to  the 
horizon  is  computed  to  have  been  32°."* 

■  Dr.  Flight,  "  History  of  Meteorites,"  p.  6. 


The  serpentine  motion  is  sometimes  wit- 
nesised  in  shooting  stars.  I  have  never  seen 
whiie  ^arklets  from  an  omn^e-colored  meteor, 
although  I  have  witnessed  the  fading  of  ex- 
ploded fn^gments  of  a  brilliant  white  meteor 
through  yellow  and  orange  to  red.  The  fall  of 
a  bolide  without  noteworthy  sound  is  excep- 
tional, but  not  unprecedented.  Ordinarily, 
the  noises  are  very  loud,  often  ^'  terrifie.'' 

The  following  coincidences  are  to  be  noted: 

1.  An  object  not  imlike  a  fire-ball  was  seen 
to  fall  in  a  given  direction. 

2.  At  a  point  in  this  direction,  and  within 
a  few  hours  after  the  occurrence,  a  farm  hand 
who  knew  nothing  about  the  fire-ball,  found 
that  a  set  of  bars  had  been  unaccountably 
broken  at  some  ti^ae  during  the  previous 
night. 

3.  A  peculiar,  large  and  heavy  stone — an 
ophitio  andesite  porphyry,  entirely  different 
from  the  glacial  boulders  of  the  vicinity — a 
stone  quite  competent  to  smash  the  bars  if 
fired  through  them  with  the  velocity  of  a 
cannon  shot,  but  not  able  to  do  the  damage  if 
it  had  been  merely  dropped  from  a  height  of 
a  few  feet,  was  found  directly  under  the  break, 
according  to  the  statement  of  Mr.  W.  P. 
Nickerson,  the  owner  of  the  farm. 

4.  The  stone  had  apparently  penetrated 
A&sg^  into  the  soft  sand,  as  if  it  had  dropped 
with  great  velocity. 

5.  On  being  pried  out  of  the  sand,  the 
lower  and  better  protected  end  of  the  stone, 
which  would  naturally  be  the  advancing  end, 
was  found  to  be  BtiU  hot  (statement  of  the 
farmer,  confirmed  by  workmen,  and  by  an  un- 
prejudiced neighbor). 

6.  The  sand  around  the  stone  was  dry, 
whereas  the  surrounding  earth  was  moist,  on 
authority  of  Mr.  Nickerson. 

The  peculiar  composition  of  the  stone,  while 
distinguishing  it  clearly  from  local  boulders, 
equally  differentiated  it  from  all  known  aero- 
lites, and  was  a  distinct  difficulty  in  the  way 
of  accepting  the  stone  as  a  meteorite.  I  at 
first  thought  that  this  difficulty  might  be  met, 
the  absence  of  an  external  vitrified  coat  being 
attributable  to  a  description  of  ihe  ground- 
mass  of  which  the  sparks  might  have  been  an 
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efvidence,  and  was  more  impresded  by  the  fact 
that  the  disturbance  of  tiie  ground  at  the 
point  of  impact  was  not  as  great  as  I  riiould 
hare  anticipated.  So  far,  the  evidence,  though 
pu2£ling,  seemed  too  strong  to  be  summarily 
rejected. 

A  diligent  search  of  the  surroundings  and 
an  excavation  which  I  made  at  the  supposed 
point  of  impact  to  a  depth  below  all  previous 
disturbance,  had  failed  to  reveal  any  other 
stone  of  a  meteoritic  nature.  The  composi- 
tion of  the  specimen  was  quite  different  from 
that  of  neighboring  dike  rocks,  and  was  abso- 
lutely unlike  the  vast  majority  of  granite, 
diorite,  and  dark,  banded,  or  concretionary 
felsitic  boulders  of  the  local  glacial  drift.  The 
surfacing  was  such  as  a  water-worn  boulder  of 
its  composition  might  receive,  if  it  had  lain 
for  a  long  time  in  a  peat  bog,  where  the  fine- 
grained ground-mass  could  be  disintegrated, 
leaving  the  phenocrysts  protruding.  The  ac- 
tual site,  however,  was  not  of  this  description, 
but  was  on  the  sloping  border  of  a  dissected 
sand-plain,  some  twenty  to  thirty  feet  above 
the  neighboring  valley. 

Now  for  the  real  facts:  It  appears  that 
the  proprietor  of  a  cheap  vaudeville  show 
in  Boston,  purchased  the  ^'meteorite"  from 
a  Vermont  man.  It  was  said  to  have  '^  fallen '' 
in  New  Hampshire.  The  new  owner  seems  to 
have  thought  it  necessary  to  woik  the  thing 
up  and  give  it  "  local  color.'*  Accordingly, 
the  stone  (pAViously  heated  9)  was  taken  to 
Norwood  in  an  automobile,  by  night,  and  de- 
posited on  the  farm  of  Mr.  Nickerson,  who 
was  in  the  secret.  I  have  talked  with  one  of 
the  employees  of  the  dime-museum,  who  con- 
fessed that  he  was  the  man  who  broke  the  bars 
in  the  night.  The  next  morning,  Mr.  Nick- 
erson made  an  errand  for  one  of  the  farm 
hands  to  the  pasture  (to  hunt  up  a  stray 
cow,  or  some  such  thing),  the  errand  being 
so  arranged  that  the  man  could  not  help  find- 
ing the  broken  bars.  On  receiving  the  report  of 
the  occurrence,  the  farmer  was  apparently  the 
most  surprised  man  in  town.  Close  question- 
ing could  not  trip  him. 

I  have  been  unable  to  ascertain  how  or  when 
the  stone  was  heated,  nor  do  I  know  the  secret 


of  the  fire-ball;  but  I  suggest  that  the  lumi- 
nous appearance  may  have  been  produced  in 
the  following  way:  A  large  inverted  rocket 
of  suitable  make,  suspended  ftom  a  (captive!) 
baUoon,  may  have  been  sent  up  to  a  height  of 
something  over  a  mile,  being  provided  with  a 
time-fuse  which  burst  the  balloon  and  started 
the  rocket  downward  at  the  same  time.  The 
farmer,  in  giving  his  version  said:  "My  first 
idea  was  that  the  stone  had  been  dropx)ed 
from  a  balloon,*'  showing  that  his  mind  was 
running  on  balloons.  A  vague  stoty,  insuffi- 
ciently corroborated,  has  reached  me,  which 
implies  that  a  similar  bright  object  was  seen 
in  the  same  direction  about  four  hours  later 
on  the  same  night,  which  possibly  signifies  that 
the  rocket  scheme  was  worked  twice  in  order 
to  make  sure  that  the  light  should  be  seen  by 
somebody  not  in  the  business,  and  whose 
testimony  could  not  be  impeached. 

A  few  words  in  regard  to  the  petrographical 
examination  of  the  stone  may  be  in  order,, 
since  they  may  lead  to  an  identification  of  the 
locality  of  an  interesting  sx>ecimen.  It  has 
evety  appearance  of  having  been  originally 
derived  from  an  ancient  terrestrial  igneous 
rock  which  has  been  metamorphosed  to  some 
eJTtent  by  hot  mineral  waters  under  heavy 
pressure,  but  shows  little  evidence  of  the  ac- 
tion of  mountain-building  forces.  Micro- 
scopic examination  of  a  thin  section  shows 
that  the  material  consists  largely  of  labradorite 
feldspar  arranged  in  ophitic  structure.  The 
clear  greenish-white  crystals  appear  entirely 
transparent  in  section,  except  for  some  trifling 
inclusions,  namely,  a  few  very  minute  crystals 
of  yellow  muscovite  (sericite),  and  some  irifeg- 
ular  masses  of  pale  brownish-yellow,  lime- 
alumina  garnet  (grossularite).  The  comers 
of  the  feldspar  crystals  are  mostly  quite  sharp, 
but  a  few  are  well  rounded,  as  if  they  had 
suffered  considerable  attrition  in  the  original 
magmatic  flow.  There  are  a  few  transverse 
fractures,  but  hardly  any  displacement.  The 
edges  of  several  crystals  have  been  meta- 
morphosed to  albite.  A  measurement  of  the 
extinction  angle  on  center  and  margin  gives 
me :  Lab.-Alb.  =  —  47**  56',  in  which,  assum- 
ing an  uncorrected  albite  angle  of  -|- 18°,  there 
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remains  an  uncorrected  labradorite  angle  of 
—  29°  66'.  I  apply  to  these  proportional  cor- 
rections, namely,  for  albite  +1°»  giving  the 
true  albite  angle  =  + 19® ;  and  for  labradorite 
a  correction  of  —  1°  SO^,  griring  true  angle 
=  —  31°  25' ;  which  corresponds  to  a  labra- 
dorite formula  of  albite  1,  anorthite  4.  A  mean 
of  the  extinctions  on  opposite  sides  of  a  twin- 
ning plane  in  a  typical  labradorite  crystal 
gave  —  31°  18',  which  agrees  with  the  previous 
determination  of  Ab^An^.  The  crystals,  1  or 
2  mm.  wide,  and  5  to  10  nmi.  long,  form  a 
pretty  closely  parallel  ophitic  structure.  A 
few  crystals  show  Carlsbad  twinning. 

The  ground-mass  between  the  parallel  feld- 
spars is  made  up  of  a  micro-crystalline  mesh 
of  the  same  material  with  very  fine  crystals 
(0.01  mm.)  of  a  dark  green  pleochroic  mineral, 
which  appears  to  be  biotite,  and  with  equally 
minute  crystals  of  magnetite,  together  with 
some  titanite.  The  crushed  mineral  is  almost 
entirely  decolorized  by  boiling  hydrochloric 
acid.  Irregular  larger  masses  of  ihnenite  with 
titanite  borders,  and  masses  of  green  biotite 
(1  to  2  mm.  in  diameter)  in  fine  crystals, 
pleochroic  with  green  and  brown  colors,  com- 
plete the  inclusions  within  the  ground-mass. 
Dr.  G.  F.  Loughlin,  who  helped  me  identify 
some  of  the  minerals,  is  of  the  opinion  that 
the  rock  has  been  ^'contact-metamorphosed, 
presumably  by  granitic  intrusion,  which  set 
free  heated  water  with  potash  and  fluorine. 
These  changed  the  original  ferromagnesian 
minerals  into  biotite,  and  a  little  of  the  ihnen- 
ite and  feldspar  into  titanite,  garnet,  sericite 
and  secondary  albite."  The  material  is  com- 
pletely crystalline  and  has  a  decidedly  fresh 
look,  the  fracture  sparkling  with  minute 
crystalline  facets. 

Frank  W.  Very 

Westwood,  Mass. 

the  norwood  keteoritb  (!) 

As  Professor  Very,  in  Soienoe  of  January 
28,  1910,  has  seen  fit  to  place  on  record  the 
discovery  of  a  stone  claimed  to  be  a  meteorite, 
but  unlike  any  meteorite  hitherto  known,  a 
X)etrographic  description  of  the  stone  may  be 
of   interest.     The  writer  has  discussed  the 


matter  with  Professor  Very,  and  at  his  sug- 
gestion, viewed  the  stone  (on  exhibition  in 
Austin  &  Stone's  Dime  Museum),  visited  the 
spot  where  it  was  discovered  and  examined  a 
thin-section  which  Professor  Very  furnished. 

The  stone  may  be  called^  megascopically,  a 
basalt-porphyry.  Its  color  on  fresh  fracture 
is  nearly  black,  its  luster  rather  duU.  The 
ground  mass  is  extremely  fine-grained  to  fel- 
sitic.  It  is  sprinkled  with  tabiuar  pheno- 
crysts  of  labradorite  (about  30  per  cent,  of  the 
rock)  and  with  a  few  small  grains  of  ilmenite. 
The  natural  surface  is  gray.  There  are  no  no- 
ticeable oxidation  effects,  but  the  g^und  mass 
has  suffered  marked  corrosion,  such  as  is  pro- 
duced by  swamp  waters,  leaving  the  plagio- 
clase  phenocrysts  in  pronounced  relief.  The 
latter  are  greenish-gray,  tabular  with  rounded 
comers  and  measure  up  to  12  or  16  nun.  in 
length.  They  show  in  general  a  parallel  ar- 
rangement, or  flow  structure. 

The  slight  salty  odor  of  the  stone  men- 
tioned by  Professor  Very  was  not  noted,  but 
may  well  have  been  lost  in  the  characteristic 
atmosphere  of  the  dime  museum. 

The  minerals  noted  in  thin  section  are 
labradorite  and  ilmenite,  both  as  phenocrysts 
and  in  the  ground  mass,  biotite,  titanite,  gar- 
net and  sericite,  with  a  little  albite  (?),  epi- 
dote  and  kaolin.  The  ground  mass  consists 
chiefly  of  plagioclase  and  biotite.  The  lab- 
radorite phenocrysts  show  excellent  Oarlsbad 
and  albite  twinning.  Both  the  phenocrysts 
and  the  feldspars  of  the  ground  mass  are  but 
slightly  kaolinized,  but  are  partially  replaced 
by  garnet,  titanite  and  sericite.  The  garnet 
forms  irregrular  grains  Angering  into  the 
feldspar  or  the  ground  mass.  The  titanite 
forms  rings  around  ilmenite  grains,  in  some 
instances  fingering  into  feldspar  crystals.  The 
sericite  is  sprinkled  through  the  feldiQ>ar 
phenocrysts  and  the  g^round  mass  in  typical 
minute  flakes,  single  or  in  aggregates.  The 
biotite  is  flnely  disseminated  throughout  the 
ground  mass  and  in  a  few  places  is  bunched 
into  fine-grained  aggregates,  strongly  sug- 
gesting replacement  of  some  femic  pheno- 
cryst.  No  trace,  however,  of  any  other  femic 
mineral  was  noted.    Only  two  small  grains  of 
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epidote,  clearly  of  secondary  origin,  were 
found.  The  albite  (I)  could  not  be  positively 
identified,  but  was  clearly  secondary. 

The  minerals  and  their  associations  just 
described  indicate  that  the  rock  has  suffered 
hydrothermal  alteration,  presumably  near  the 
contact  of  some  plutonic  intrusive.  It  there- 
fore remains  for  the  meteorite  specialists  to 
decide  whether  or  not  a  newly  fallen  meteorite 
may  be  similar  in  mineral  characters  to  hy- 
drothermally  altered  terrestrial  rocks.  Pro- 
fessor Yery's  argument  is  that  absence  of 
pronounced  kaolinization  and  ferruginous 
staining  are  good  evidence  that  the  stone  is 
not  a  glacial  boulder;  but  opposed  to  this  ar- 
gument is  the  fact  of  the  corroded  surface. 
The  stone  was  discovered  near  the  top  of  a 
goitle  slope  and  certainly  could  not  have  be- 
come so  corroded  at  that  point.  There  is  a 
swampy  tract  at  the  base  of  the  slope.  Gould 
the  stone  have  been  corroded  there  and  later 
been  removed  to  the  point  of  "  discovery''? 

Professor  Very's  argnunent  that  the  stone 
is  a  meteorite  is  based,  in  short,  partly  on 
absence  of  kaolinization  and  ferruginous 
staining,  but  chiefly  upon  the  verbal  testimony 
cited  in  his  article;  the  writer's  argument  to 
the  contrary  rests  on  the  altered  character 
evidenced  by  mineral  relations,  and  the 
swamp-corroded  surface,  which  coupled  with 
the  point  of  discovery,  are  at  least  suggestive 
of  fraud. 

Q.  F.  LOUGHUN 

Massaohuseits  Institute 
OF  Tbohnolooy, 
Febrnaiy  8,  1910 


QUOTATIONS 


AKOTHEB  BOSS  OAfiB 

Ten  years  ago  Professor  E.  A.  Boss  was 
dismissed  from  Leland  Stanford  University 
because  Mrs.  Stanford  was  offended  by  the  ac- 
tive part  he  took  in  the  campaign  for  free 
silver  and  by  his  extreme  language  in  opposi- 
tion to  Japanese  immigration.  Last  week  he 
was  publicly  rebuked  by  the  regents  of  the 
University  of  Wisconsin  for  exposing  his  stu- 
dents to  the  influence  of  dangerous  agitators. 
The  text  of  the  resolution  is  as  follows: 


^'  Whereas,  It  has  come  to  the  knowledge  of 
the  Board  of  Begents  that  Professor  E.  A. 
Boss,  of  the  department  of  sociology  in  our 
university,  has  invited  to  lecture  in  the  uni- 
versity and  imder  its  auspices,  persons  whose 
record  and  expressed  views  are  subversive  of 
good  morals,  therefore  be  it 

^'Besolved,  By  the  Board  of  Begents  that 
we  strongly  disapprove  of  such  action,  and 
that  the  president  of  the  university  is  re- 
quested to  inform  Professor  Boss  of  the  cen- 
sure of  the  board  and  their  unanimous  disap- 
proval of  his  indiscretions." 

The  disturbance  originated  in  the  visit  of 
Emma  Goldman  to  Madison,  where  she  gave 
a  lecture  in  a  downtown  hall  in  no  wise  con- 
nected with  the  university.  She  visited  the 
university  and  was  shown  through  it,  but  her 
request  to  be  allowed  to  address  classes  was 
refused.  Later,  however,  she  was  invited  by 
a  socialist  club  of  students  to  speak  at  their 
meeting  in  the  Y.  M.  0.  A.  building.  Pro- 
fessor Boss,  referring  in  his  classes  to  the  fact 
that  a  woman  was  tearing  down  the  cards 
announcing  the  lecture,  took  occasion  to  ex- 
press himself  in  favor  of  free  speech  and  men- 
tioned the  Goldman  lecture  downtown  that 
evening,  at  the  same  time  stating  his  disap- 
proval of  such  anarchistic  teachings. 

This,  however,  was  made  the  basis  of  a  sen- 
sational attack  by  certain  newspapers  of  Wis- 
consin upon  the  university  for  using  the 
facilities  provided  at  the  expense  of  the  tax- 
payers for  the  promulgating  of  anarchistic 
and  immoral  doctrines.  The  Board  of  Visi- 
tors appointed  a  committee  to  examine  in- 
structors, students,  lecture  notes  and  text- 
books in  the  department  of  political  economy 
and  came  to  the  following  conclusion : 

^'This  investigation  disclosed  nothing  that 
would  warrant  the  charge  that  anarchistic, 
socialistic,  or  other  dangerous  doctrines  are 
being  taught  in  the  university.  On  the  con- 
trary, investigation  disclosed  striking  in- 
stances of  foreigners  who  have  come  to  the 
university  as  students  beUeving  in  anarchism 
and  violence,  who  have  been  led  to  discard 
such  beliefs  through  the  instruction  given  at 
the  university. 
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^'The  general  purpose  of  the  instruction 
given  was  stated  to  be  not  to  prore  or  di^rove 
any  particular  theory  or  doctrine,  but  to  en- 
able the  student  to  know  and  to  understand 
facts  and  conditions;  to  fit  him  to  solve  for 
himself  the  problems  of  governmoit  and  of 
society,  rather  than  to  send  him  forth  with  a 
solution  for  all  the  problems  that  he  may  en- 
counter. 

''The  Board  of  Visitors  finds  that  the  in- 
struction given  in  the  university,  including 
that  given  by  Professor  Boss,  is  such  as  to 
strengthen,  not  to  weaken,  respect  for  gov- 
ernment and  the  institutions  of  ^sting  so- 
ciety. 

Evidently  the  Board  of  Regents  takes  a 
more  serious  view  of  the  case  than  the  Board 
of  Visitors  but  they  agree  that  Professor  Boss 
has  been  indiscreet.  So  does  Professor  Boss, 
for  in  a  letter  to  President  Van  ELise  he 
frankly  acknowledges  that  he  should  not  have 
alluded  to  Miss  Gbldman's  lecture  in  his 
classes  and  promises  not  to  c(»nmit  that  sort 
of  a  mistake  again.  We  hope,  therefore,  that 
he  will  not  feel  that  the  censure  of  the  regents 
makes  it  incumbeit  upcn  him  to  resign,  and 
we  hope  that  the  regents  will  not  feel  it  neces- 
sary to  impose  any  further  restrictions  on 
freedom  of  expression  by  members  of  the  fac- 
ulty.— The  Independent. 


80IBNTIFI0  BOOKS 

Reiearehes  on  Fungi.  An  account  of  the  pro- 
duction, liberation  and  dispersion  of  the 
spores  of  Hymenomycetes  treated  botan- 
ically  and  physically.  Also  some  observa- 
tions upon  the  discharge  and  dispetsion  of 
the  spores  of  Ascomycetes  and  of  Pilobolus. 
By  A.  H.  Beginali)  Bullbr.  London,  New 
York,  Bombay  and  Oalcutta.  Longmans, 
Green  &  Co.    1909. 

For  several  years  Dr.  Buller  has  been  en- 
gaged in  studying  the  biology  of  certain 
species  of  Hymenomycetes  with  iqiecial  rela- 
tion to  their  response  to  external  natural  stim- 
uli, to  the  mechanism  of  spore  discharge,  tibe 
velocity  of  spore  fall,  the  adaptation  of  the 
spores  for  wind  dispersal,  and  the  correlation 
of  the  structure  and  development  of  the  fruit 


bodies,  with  their  adjustments,  for  the  pro- 
duction and  dissemination  of  spores.  A  few 
papers  have  already  been  published  in  the 
Annctle  of  Botany  and  the  Journal  of  Bca- 
nonUo  Biologf,  dealing  with  the  biology  and 
adjustments  of  Polyporus  equamoette  and  Len^ 
tinus  squamoeue  (L.  lepideue),  but  the  larger 
body  of  interesting  results  are  here  published 
for  the  first  time.  It  oonstituteB  a  notable 
contribution  to  the  biology  of  the  fungi,  es- 
pecially in  regard  to  the  question  of  spore 
discharge  and  spore  fall  in  the  Hymenomy- 
cetes, and  the  remarkable  adjustments  of  the 
plants  which  assure  the  dissemination  of 
myriads  of  these  minute  reproductive  bodies. 

Under  the  influence  of  gravity  the  geo- 
trc^ic  curvature  of  the  stem  of  certain  agarica 
has  been  shown  by  Dr.  Buller  to  exhibit  the 
same  phenomenon  of  geotropic  swinging  or 
swaying  which  occurs  in  the  shoots  of  seed 
plants.  He  first  observed  this  in  Coprinus 
plicatilis  where  there  was  an  overtilting  or 
supractirvature  four  times  before  it  came  to 
rest  in  the  perpendicular  position.  Coprinus 
pUcatiloides  Buller,  a  very  minute  species 
growing  on  horse  dung,  is  remarkably  sensi- 
tive, one  plant  curving  through  90**  in  17.5 
minutes.  This  species  also  shows  geotropic 
swinging,  the  successive  supracurvatures  of 
the  individuals  mentioned  being  28^,  8^, 
V,  0^ 

It  has  long  been  known  that  grravity  influ- 
ences the  direction  of  growth  of  the  stem  of 
many  agarics,  the  stems  being  negativdy  geo- 
tropic, and  the  horizontal  development  of  the 
pileus  of  many  woody  or  corky  species  of  the 
PolyporacesB,  the  fruit  bodies  of  these  plants 
being  diageotropic.  These  adjustments  under 
the  influence  of  gravity  have  been  recognized 
as  of  the  greatest  importance  in  permitting 
the  fall  of  the  spores  from  between  the  closely 
approximated  gills  of  most  agarles  and  from 
the  long  narrow  tubes  of  most  polypores.  Dr. 
Buller  has  now  placed  the  interpretation  of 
some  of  these  phenomena  on  a  sound  experi- 
mental basis  and  has  diown  also  the  varia- 
tions and  limitations  of  tiie  influence  of  grav- 
ity in  relation  to  the  adjustment  of  position 
of  the  differait  parts  of  the  fruit  body  In 
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Bcme  hdf  a  down  species.  A,  campsatris  re- 
flponds  in  two  Wajins  to  tiie  influenee  of  gravity 
— (1)  the  adjuBtment  of  the  pilena  in  a  hori- 
aontal  ix>8ition  by  the  negatively  geotropio 
stem,  and  (2)  the  finer  adjustment  of  the 
giUs  by  their  peeitiTe  geotropism.  These  two 
adjustments  he  speaks  of  as  the  coarse  and 
fine  adjastments,  the  positive  geotropism  of 
the  gills  placing  them  in  a  perpendicalar 
position  with  reference  to  the  earth  in  case 
the  pileus  should  be  slightly  tilted  from  the 
horiEontal. 

Polyporus  squamoBue  req)onds  in  four  ways 
to  the  influence  of  gravity — (1)  the  negative 
geotropism  of  the  stem  after  the  initiation  of 
the  fruit  body  under  the  moiphogenic  iafiu- 
enoe  of  lights  (2)  growth  of  the  pileus  parallel 
to  the  earth's  surface,  (8)  growtii  of  the 
pileus  with  a  qrmmetiy  suited  to  the  position 
of  the  stipe,  (4)  growth  of  the  hymaiial  tubes 
downward.  Agaricus  campeHrtB  is  indifPerent 
to  light,  while  the  fruit  body  of  Polyparua 
aquatnosus  is  only  initiated  under  the  influ- 
ence of  light.  The  difference  between  the  two 
species  in  the  number  of  responses  made  to  sk- 
temal  stimuli,  the  author  sa^,  is  correlated 
witib  the  fact  that  one  fungus  grows  on  a  tree 
and  the  other  on  the  ground.  While  tins  cor- 
relation does  exist  it  does  not  wholly  eaiplain 
the  fundamental  difference  in  behavior.  One 
must  take  into  consideration  tiie  difference  in 
the  origin  of  the  plant  parts,  as  well  as  the 
necessity  of  a  permanent  position  of  the 
stratum  of  tubes  compared  with  tiie  change  in 
an  agaric,  provided  the  pileus  has  a  general 
horizontal  position,  since  the  gills  may  de- 
seend  or  ascend  from  the  stipe  as  the  margin 
of  the  pileus  is  elevated  and  yet  spore  fall  may 
not  be  interfered  with. 

The  number  of  spores  produced  by  a  single 
fruit  body  was  estimated  in  several  species 
and  the  enonnous  number  probably  far  ex- 
ceeds the  estimates  and  shows  how  prolific 
these  plante  are.  An  individual  of  Agaricu$ 
eampestrU  produces  about  2,000,000,000  spores, 
Oorpinus  eomahu  about  5,000,000,000,  Poly" 
porus  8quamo9U8  about  11,000,000,000,  and  an 
individual  of  Lyc^perdon  giganhum,  40  X  ^ 
CTEL  (16  X 11  inches)  about  7,000,000,000,000. 


Single  fruit  bodies  of  some  plants  shed  spores 
at  the  rate  of  1,000,000  a  minute,  and  this  may 
be  kept  up  for  several  days.  Notwithstanding 
this  enormous  prolificnees  the  waste  is  enor* 
mous  because  of  the  small  chance  of  a  spore 
being  able  to  produce  a  new  plant.  He  esti- 
mates that  in  Polypcfrus  aquamosus,  consider^ 
ing  also  Ae  perennial  character  of  the  mycel- 
ium, about  one  spore  in  1,000,000,000,000  has 
a  chance  of  starting  a  new  successful  cycle. 
The  spores  are  sometimes  shed  in  such  vast 
numbers  that  they  can  be  seen  in  clouds  float- 
ing away  from  the  plant  A  species  of  PolU' 
porus  sqaamoaus  which  was  growing  in  a 
greenhouse  shed  such  vast  numbers  that,  when 
one  entered  in  the  morning  and  at  other  times» 
the  air  was  so  filled  with  spores  it  appeared  as 
if  some  one  had  been  smoking  there.  This 
continued  for  thirteen  days  and  the  plant 
continued  to  shed  spores  for  three  weeks. 
The  spore-fall  ii^riod  varies  in  different  indi- 
viduals of  a  species.  It  was  determined  for 
several  species,  and  the  following  examplte 
are  given :  For  Ooprinux  plioofUlis  a  few  hours, 
Agaricua  eampeairia  two  to  three  days,  Po^- 
atietna  hirauttM  five  days,  Lentdiea  helutina 
ten  days,  Polyaitetua  varateohr  sixteen  days, 
8ekwt>phyKum  communa  sixteen  days,  PoVy^ 
porua  aqu^moaua  three  weeks. 

One  of  tiie  remarkable  dieooveries  is  the 
fact  that  many  zerophytic  fungi  which  have 
been  preserved  dry  for  several  months  or 
years  may  be  revived  by  moistening,  when 
spore  fall  will  be  resumed  and  continue  for 
several  days  or  weeks,  even  after  the  plants 
have  been  dried  and  revived  several  times  in 
succession.  Thus  Oorticiufn  leave  revived 
after  one  year  shed  spores,  Phlehia  pileata 
(Pklehia  airignfaozonia)  after  two  years  and 
eight  months,  Polyatictua  varaicohr  two  years, 
P.  hirautua  three  years,  BehizophyUum  com- 
mune  two  years,  Trogia  eriapa  four  months, 
Lanzitea  heluUna  three  years,  Maraamiua 
wneadaa  six  weeks,  Collyhia  dryophila  one 
week.  Spores  of  Daedalea  unicolor  and 
SchizophyUum  eetfimune,  after  the  fruit  bod- 
ies had  beOTL  kept  dry  for  tihree  years,  shed 
spores  which  were  capable  of  germination  as 
determined  by  test.    This  dononstrates  that 
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the  shedding  is  an  active  process  and  that  the 
plants  were  still  alive.  These  two  species  are 
the  only  ones  so  far  tested  by  the  author  for 
germination  after  such  a  long  period  of  drying. 

The  spores  are  forcibly  ejaculated  from  the 
sterigmata  and  fall  down  from  between  the 
gills  or  from  the  tubes.  Thus  spores  of 
Amanita  vaginata  are  shot  outward  with  an 
initial  velocity  of  400  nmi.  per  second  to  a 
distance  of  about  0.2  mm.  The  terminal  ver- 
tical velocity  of  falling  is  about  5  mm.  per 
second,  while  the  spore  is  moist,  but  it  soon 
becomes  about  3  mm.  as  it  dries.  For  most 
other  sx>ecies  with  smaller  si>ore8  the  spores 
are  shot  out  for  0.5-0.1  mm.  and  the  terminal 
vertical  velocity  is  about  1-2  mm.  per  second. 
The  horizontal  discharge  is  so  rapid  that  it 
can  not  be  seen  even  with  the  aid  of  the  micro- 
scox)e. 

The  terminal  vertical  velocity  is  reached  in 
about  one  four-hundredth  of  a  second.  In 
actual  observation  and  experience,  however, 
the  terminal  velocity  of  fall  is  reached  later, 
owing  to  the  fact  that  the  spores  lose  water 
rapidly  by  evaporation  so  that  the  velocity  be- 
comes reduced  to  one  half  in  some  and  one 
third  in  others,  the  loss  of  water  occuring  even 
in  a  small  compressor  cell  which  contained 
wet  blotting-paper  and  a  drop  of  water,  owing 
to  the  relatively  high  vapor  pressure  in  the 
small  spores  whereby  moisture  passed  over  by 
distillation  to  the  large  drop  of  water.  The 
more  rapid  fall,  however,  takes  place  while  the 
spore  is  passing  from  between  the  gills  or 
from  the  tubes,  in  consequence  of  which  there 
is  less  danger  of  convection  currents  carrying 
them  to  the  wall  where  thoy  would  adhere. 

The  mechanism  of  spore  discharge  in  the 
Hymenomycetes  receives  special  considera- 
tion. Several  previous  investigators  have 
stated  that  the  spores  are  squirted  from  the 
ends  of  the  sterigmata  by  the  bursting  of  the 
latter  under  hydrostatic  pressure.  Dr.  BuUer 
shows  very  conclusively  that  in  the  species 
studied  by  him  and  probably  in  all  the 
Hymenomycetes  this  method  of  spore  dis- 
charge is  impossible.  His  reasons  are  as  fol- 
lows: (1)  The  successive,  not  simultaneous, 
discharge  of  the  spores  from  a  basidium.    If 


the  spores  were  squirted  o£F,  the  basidium 
would  lose  its  turgor  after  the  discharge  of  the 
first  one  and  the  others  would  remain  at- 
tached, (2)  the  absence  of  drops  of  liquid  on 
the  ends  of  the  sterigmata,  (3)  the  apparent 
closed  condition  of  the  sterigmata  after  dis- 
charge, (4)  non-collapse  of  sterigmata  and 
basidia  as  the  spores  disappear.  While  he  is 
not  able  to  state  definitely  the  mechanism  of 
discharge,  owing  to  the  very  minute  size  of 
the  point  of  the  sterigma,  he  arrives  at  a  very 
reasonable  conclusion  as  to  the  mechanism. 
It  is  that  of  the  existence  of  a  double  wall  at 
the  junction  of  the  sterigma  and  the  spore  so 
that  endosmotic  pressure  in  the  basidium  and 
spore  causes  the  rupture  of  the  lateral  wall 
connecting  the  edges  of  this  double  walL 
This  probably  occurs  somewhat  in  the  same 
manner  as  the  sudden  breaking  of  threads  of 
Spirogyra  in  consequence  of  the  high  endos- 
matic  pressure  of  adjacent  cells  after  the  mid- 
dle lamella  of  the  wall  has  disappeared. 

The  trajectory  described  by  the  spore  from 
the  time  it  leaves  the  sterigma  and  follows  its 
vertical  path  of  fall  is  called  the  ^  sporabola," 
It  was  impossible  to  observe  any  portion  of 
the  sporabola  except  the  path  of  vertical  f  all* 
since  the  velocity  of  discharge  is  so  great,  the 
initial  velocity  of  a  spore  on  leaving  the 
sterigma  being  40  cm.  per  second.  The  initial 
velocity  is  determined  from  mathematical 
formula,  since  the  maximal  horizontal  dis- 
tance of  projection  and  the  terminal  vertical 
velocity  of  fall  are  determined  by  actual  ob- 
servation. These  being  known  by  mathe- 
matical formula,  the  sporabola  can  be  plotted. 
The  sporabola  is  remarkable  in  that  the  hori- 
zontal part  passes  with  a  very  sharp  curve 
into  the  vertical  part,  and  the  total  declina- 
tion on  the  horizontal  path  is  approximately 
equal  to  the  diameter  of  the  spore.  The  very 
rapid  slowing  down  of  the  horizontal  velocity 
is  due,  of  course,  to  the  enormous  friction 
which  the  relatively  large  surface  of  tiie 
minute  spore  offers  to  the  air,  and  for  the 
same  reason  the  vertical  velocity  is  very 
slow.  Here  is  shown  a  very  beautiful  in- 
stance of  correlation  to  structure  and  means 
for  distribution.     The  gills  of  most  agarics 
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are  very  dose  together,  from  two  millimeters 
to  seyeral  millimeters  apart  If  the  spores 
were  not  shot  for  some  distance  from  the  sur- 
face of  the  gill  of  the  agaric,  or  tube  of  the 
polypore,  they  would  fall  upon  the  surface 
of  the  hymenium,  and  because  of  their  ad- 
hesiyeness  could  not  eecape.  If  they  were 
shot  too  far  they  would  strike  the  hymenium 
opposite  and  adhere.  In  Agaricua  campesiris 
they  are  thrust  horizontally  for  about  0.1  mm. 
and  in  Amanitopsia  vaginata  about  0.2  mm. 
Thoy  then  fall  very  slowly,  and  after  passing 
below  the  gills  are  easily  wafted  away  by  eren 
slight  air  currents. 

The  deliquescing  Goprini  represent  another 
type  of  fruit  body  from  that  of  other  Hymen- 
omycetes  in  the  very  high  specialization  which 
has  taken  place  in  the  adaptations  for  spore 
dispersal.  Coprinus  coma^iM^  the  shaggy  mane 
mushroom,  will  illustrate  this  type.  The 
pileus  is  large  and  cylindrical,  so  that  the 
broad,  long  giUs  stand  vertically  between  it 
and  the  steuL  The  gills  are  very  dose  to- 
gether. At  their  edges  are  numerous  project- 
ing large  cystidia  which  are  connected  with 
those  of  adjacent  gills.  If  the  basidia  and 
spores  matured  simultaneously  over  the  entire 
surface  of  the  gills,  or  over  any  considerable 
portion,  as  in  other  agarics,  very  few  of  them 
would  ever  reach  the  outer  air,  since  they 
would  lodge  on  the  surface  of  the  gills  or  upon 
the  numerous  large  cystidia  on  the  sides  of  the 
gills.  The  basidia  and  spores  are  matured, 
first  over  a  narrow  zone  occupying  the  edge 
at  the  lower  end  of  the  gills.  The  cystidia  on 
the  edges  of  the  gills  are  dissolved  by  auto- 
digestion.  When  these  spores  are  shot  off  they 
readily  reach  the  air  below  by  falling.  This 
now  sterile  part  of  the  gill,  by  autodigeetion, 
is  reduced  to  a  liquid  condition.  It  is  black- 
ened probably  by  an  oxydase  which  unites 
with  certain  substances.  It  is  covered  by  a 
thin  film  and  by  evaporation  becomes  thinner, 
so  that  the  spores  from  a  narrow  zone  next 
above  can  readily  fall  down  in  the  wider 
spaces  thus  formed,  and  so  on.  At  the  same 
time  the  pOeus  begins  to  expand  more  rapidly 
at  the  margin  so  that  by  the  time  the  ink 
drops  begin  to  fall  they  are  out  of  reach  of 


the  falling  sx>ores.  In  contradistinction  to  the 
belief  held  by  some  that  the  spores  of  the 
Coprini  are  mixed  with  the  inky  fluid  and 
that  they  are  then  disseminated  by  insects,' 
the  author  believes  that  under  normal  condi- 
tions very  few  if  any  spores  are  caught  in  the 
liquid,  and  that  the  spores  are  anemophilous. 

The  adjustments  of  the  fruit  body  of  Oo- 
prinua  comatus  are  as  follows:  (1)  A  large 
number  of  gills  with  a  very  great  spore-bear- 
ing surface,  (2)  a  thin  pileus,  thus  economiz- 
ing energy  in  its  development,  but  incapable 
of  expanding  and  lifting  the  weight  of  the 
gills,  (3)  the  spacing  of  the  basidia  by  para- 
physes  assuring  the  free  projection  of  the 
spores,  (4)  the  nearly  simultaneous  expulsion 
of  the  spores  from  all  of  the  basidia  of  a  nar- 
row zone  at  the  lower  edge,  (5)  the  autodiges- 
tion  of  this  zone  to  provide  space  for  the  fall 
of  the  spores  shot  from  the  basidia  of  an  ad- 
jacent higher  zone,  and  so  on,  (6)  the  grad- 
ual expansion  of  the  pileus  from  its  margin 
inward  after  autodigestion  of  the  sterile  parts 
of  the  gills  removing  the  fluid  parts  from  in- 
terference with  the  fall  of  spores  from  the  suc- 
cessive zones  of  spore  ejection,  (7)  the  con- 
tinued elongation  of  the  stipe  lifting  the  gills 
higher  so  that  the  spores  are  more  easily 
caught  by  air  currents. 

These  adjustments  the  author  believes  indi- 
cate a  higher  degree  of  specialization  on  the 
part  of  the  Ooprini  and  that,  instead  of  being 
a  primitive  group  as  suggested  by  Massee' 
(p.  180),  they  represent  the  highest  develop- 
ment and  specialization  of  the  Agaricini. 

In  many  of  the  Ascomycetes,  as  has  been 
long  known,  the  spores  are  squirted  out  from 
the  ascus.  In  Peziza  repanda,  with  narrow 
cylindrical  asci,  the  spores  are  shot  out  in  a 
chain  along  with  some  of  the  liquid.  The  dif- 
ference in  momentum  given  the  successive 
spores  of  the  chain,  together  with  the  spon- 
taneous segmentation  of  the  liquid  cylinder 
in  which  they  are  imbedded  according  to  a 
well-known  physical  law,  separates  the  spores 
in  the  air  so  that  they  are  wafted  away  by  the 

^  See  Fulton,  Ann.  Bot.,  III.,  216,  1889. 
'Massee,  Greo.,  ''A  Bevision  of  the  Genus  Oo- 
prtnua,"  Ann.  Bot.,  X.,  125-184,  pi.  10,  11,  1806. 
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wind.  This  represents  a  type  of  the  Ascomy- 
cetes  adapted  to  wind  dissemination  of  the 
spores.  Another  type  is  represented  by  AscO' 
holus  imtnersua  with  broad  elliptical  asci,  and 
large  spores  which  are  held  together  by  a 
broad  gelatinous  inveslanent  so  that  they  re- 
main in  a  group  as  a  single  projectile  as  they 
are  shot  from  the  ascus  to  a  distance  of  20-35 
cm.  This  mass,  which  is  2,000  times  the  toI- 
ume  of  a  basidiospore,  is  too  heavy  for  wind 
dispersal.  It  falls  on  the  surrotmding  herbage 
where  the  spores  may  be  devoured  by  herbi- 
vorous animals  and  gain  dispersal  after  pass- 
ing through  their  digestive  tract. 

The  rate  of  fall  of  the  spores  of  the  Hymen- 
omycetes  was  used  to  test  the  theory  known  as 
Stokes's  law  rriating  to  the  fall  of  microscopic 
Eqpheres  in  air,  and  it  was  confirmed  to  within 
46  per  cent.  For  determining  the  velocily  of 
spore  fall  under  direct  observation  through  the 
microscope  the  author  employed  an  ingenious 
device  of  an  automatic  electric  recorder, 
the  position  of  a  spore,  as  it  successively 
passed  by  spaced  horizontal  threads  in  a 
Bamsden  ocular,  being  r^gistei«d  by  a  tap- 
ping key  controlled  with  the  left  hand. 

The  illustrations  and  press  work  of  this 
book  are  good,  and  besides  the  very  interesting 
and  important  discoveries,  it  is  full  of  stimu- 
lating suggestions  and  possibilities  for  further 
inlrestigation. 

Geo.  F.  Atkinson 

Charles  Daftuin  and  the  Origin  of  Species. 
Addresses,  etc.,  in  America  and  England  in 
the  year  of  the  two  anniversaries.  By  Ed- 
WaiO)  BagIi all  Poulton.  New  York,  Long- 
mans Oreen  and  Oo. 

It  is  fitting  that  upon  November  14, 1909,  the 
anniversary  of  the  publication  of  the  "  Origin 
of  Species,"  there  should  be  published  this 
memorial  volume;  fitting  also  that  it  should 
be  written  by  a  friend  and  advocate  of  Dar- 
win's views  in  their  entirety.  Besides  the  ad- 
dresses the  vohime  contains  some  unpublished 
letters  of  Darwin  and  also  a  prei&ce  in  which 
the  author  takes  occasion  to  express  his  atti- 
tude toward  the  modem  contributions  to  the 
study  of  evolution. 


Nothing  is  more  evident  than  that  Iha 
younger  generation  of  scientists  has  departed 
somewhat  from  tiie  Darwinism  of  a  generation 
ago.  That  fifty  years'  study  of  Darwin's  great 
theories,  by  both  friends  and  enemies,  has  es- 
tablished the  general  theories  of  which  he  was 
the  most  notable  advocate  upon  an  unshakable 
basis  is  very  clear.  But  equally  clear  is  it  that 
this  same  half  century  has  raised  difficulties 
as  to  Darwin's  special  estplanation  of  the 
method  of  evolution;  difficulties  so  great  that 
most  of  tile  younger  genei^tion  of  scientists 
are  unable  to  accept  Darwinism  in  its  entirety 
as  an  all-sufficient  theory.  Tifese  difficulties 
have  arisen  not  simply  in  the  minds  of  Dar- 
win's enemies,  but  in  those  of  his  f  Hends  also. 
That  some  solution  of  these  difficulties  is  to 
be  found  is  the  belief  of  every  admiret  of  Dar- 
win, and  moreover  every  admirer  of  Darwin 
must  feel  that  this  gi^eat  master  so  fully  ex- 
hausted the  study  of  his  great  law  of  natural 
selection  that  little  can  be  hoped  for  further 
study  along  the  same  lines.  It  is  difficult  to 
resist  the  belief  that  the  removal  of  the  diffi- 
culties that  have  arisen  must  come  along  new 
lines  of  study  and  not  by  the  further  ex- 
ploitation of  the  old  ones. 

Ponlton,  however,  apparently  thinks  oth^ 
wise  and  conveys  th6  impression  of  holding 
that  of  the  modem  theories,  that  which  is  new 
is  not  true  and  that  which  is  true  is  not 
new.  The  only  iteal  contribution  to  the  discus- 
sion since  Darwin  that  Poulton  admits  is 
Weismannism,  and  this  he  admits,  seemingly, 
simply  because  it  places  the  great  theory  of 
Darwin  in  a  position  ^'far  higher  than  that 
ever  assigned  to  it  by  Darwin  himseJf ."  Of 
the  mutation  theory,  which  most  thinkers  to- 
day recognize  as  at  all  events  decidedly  stimu- 
lating, Poulton  can  only  speak  with  a  sneer, 
both  at  the  theory  and  at  its  chief  exponent. 
Some  of  Darwin's  friends  have  been  pleased  to 
feel  that  Darwin  really  recognized  mutations 
under  the  phrase  '' evolution  per  saltum"  as 
a  part  of  his  theory.  But  Poulton  is  at  pains 
to  repudiate  this  idea  entirely  and  to  insist 
that  Darwinism  is  a  theory  of  evolution  by 
minute  steps  and  one  of  whidi  ai^  conception 
of  mutation  forms  no  part 
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One  can  hardly  fail  to  feel  that  this  re- 
fusal to  look  with  charity  upon  anything  new 
only  weakens  Darwinism,  and  can  but  believe 
that  Darwin  himself  would  have  been  rather 
more  broad  minded.  Darwin's  position  as  the 
most  stimulating  mind  of  the  nineteenth  cen- 
tury stands  secure,  and  he  may  well  be  ranked 
with  Newton  as  one  of  the  two  great  men  that 
England  has  thus  far  produced.  In  this  posi- 
tion he  remains  no  less  securely  even  if  we  do 
admit  that  the  details  of  his  great  theory  do 
not  work  out  in  all  respects  as  he  imagined 
them  to  do.  We  admire  him  not  the  less,  but 
rather  the  more,  as  we  learn  that  the  desoent 
theory,  which  must  erer  remain  associated 
with  Darwin's  name,  agrees  with  newly  dis- 
covered facts  as  well  as  with  those  which  Di^r- 
win  himself  knew. 

But  this  volume  of  essays  is  written  by  an 
advocate,  as  emnently  fitting  for  eux  aouiver- 
saiy  vdumQ,  and  it  will  form  a  necessary  part 
(d  the  Darwin  bookshelf.  Any  lighit  upon  the 
p^orsoiud  life  of  the  world's  gseat  men  always 
has  its  interest  and  max^  a  touch  upo^  the 
life  of  Darwin  given  in  these  papers  helps  to 
render  t^iie  great  Englishman  a  live  personal* 
ity.  The  life  of  the  man,  hi^  long  struggle 
with  ill  health,  his  kindness  and  thoughtf  ul- 
ness  for  others  amid  his  own  suffering,  his 
eagerness  to  give  others  even  more  than  tbair 
share  of  credit  for  his  discoveries  and  his  own 
proverbial  modesty,  are  anew  impressed  upon 
us  aa  we  r^ad  the  unpublished  leitters  and  the 
newly  given  incidents  in  his  life.  The  oft- 
quoted  loss  of  appreciation  of  music  and  art, 
which  Darwin  admitted  in  his  later  life^  ai6 
attributed  by  PQ^lton  not  to  the  lasult  el 
scientifio  study,  but  to  his  constant  sufferiog 
a^  ill  health  that  made  it  impossible  for  him 
tp  have  any  comfort  save  in  the»  to  him,  oua 
aJQ-absorbing  occupation  of  scientifio  study. 

One  new  contribution  of  scientific  knowl- 
edge is  found  in  this  volume  in  an  essay  uiK>n 
'' Mimicry  in  the  Butterflies  of  North  Amer- 
ica," originally  read  in  Baltimore  in  1908. 
CvaxpletB  mastery  of  this  interesting  subject 
is  shown  with  a  wealth  of  illustrative  mate- 
rial. The  historical  development  of  mimicry 
in  the  wasiem  continent  is  traced  in  ingenious 


detail.  But  Poulton  adds  nothing,  and  admits 
that  he  can  add  nothing,  to  the  puzzling  ques- 
tion of  the  cause  of  mimicry.  This  still  re- 
mains as  ffreat  a  puzzle  as  it  has  ever  been, 
although  it  is  enriched  with  an  abundance  of 
illustrative  material  by  means  of  which  Foul- 
ton  is  enabled  to  follow  the  migrations  into 
North  America  of  the  successive  types  of  but- 
terflies. 

H.  W.  Comf 


8PE0UL  ARTICLES 

THS  SABLISaT  PESjOBIFTION  OF  OSNOTHERA 

tA3CABCa94BrA 

Ih  working  over  the  early  records  of 
(Enothera  Lamarckiana  I  have  recently  dis- 
covered in  the  Sturtevant  collection  of  the 
library  of  the  Missouri  Botanical  Garden,  a 
remarkable  manuscript  which  proves  that  this 
plant  was  originally  a  species  growing  mid 
in  Ybginia,  and  that  it  was  the  first  (Enoth- 
era introduced  into  European  gardens,  about 
1614.  There  has  been  so  much  obscurity  and 
doubt  regarding  the  origin  and  early  history 
of  0.  Lamarchiana,  the  plant  upon  which  the 
weight  of  DeVries's  mutation  theory  largely 
rests,  that  a  document  which  proves  definitely 
the  facta  just  stated  must  be  regarded  as  of 
prime  interest  and  importance.  The  frequent 
claim  that  0,  Lamarckiana  probably  origi- 
nated in  cultivation,  either  through  hybridi- 
zation or  otherwise,  is  here  shown  to  be  with- 
out sufficient  foundation. 

The  record  in  question  is  a  long  marginal 
note  in  a  copy  of  Bauhin's  ^^Pinaz,"  pub- 
lished at  Basil  in  1628.  The  note  is  written 
in  Latin,  in  archaic  English  script*  and  gives 
an  accurate  description  of  0,  Lamarckiana  as 
we  now  know  it,  though  differing  somewhat 
in  one  or  two  minor  characters.  The  plants 
were  grown  from  seeds  obtained  from  Padua 
in  1619,  and  the  description  is  evidently  writ- 
ten from  the  living  plants.  It  is  remarkable 
for  its  accuracy,  considering  the  time  it  was 
written,  equaling  in  this  respect  descsiptiona 
whiah  were  published  much  later.  The  au- 
thor of  the  marginal  note  is  apparently  one 
Joannis  Snippendak^  whose  name^  in  similar 
handwriting,  appears  on  the  title  page  of  the 
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book.  The  plant  is  described  under  Baubin's 
name,  Lysimachia  lutea  comiculata,  the 
closely  written  description  covering  the  whole 
margin  of  the  page.  Numerous  marginal 
notes  on  other  plants,  by  the  same  author,  are 
found  scattered  all  through  the  volume. 
Among  the  points  mentioned  in  the  descrip- 
tion which  make  it  certain  that  this  plant 
was  0,  LamarcJciana  and  not  0,  hiennis  or  0. 
grandiftora,  the  forms  with  which  it  has  most 
frequently  been  confused,  may  be  mentioned 
the  following:  (1)  the  flowers  are  large,  3  or 
4  inches  long;  (2)  the  rosette  leaves  are  long, 
pointed  and  obscurely  sinuate;  (3)  there  is 
present  on  the  branches  a  type  of  hair  aris- 
ing from  red  papilla;*  (4)  the  buds  are  quad- 
rangular. The  first  character  distinguishes 
the  plant  from  0.  hiennis,  while  either  of  the 
characters  (2)  or  (4)  make  it  certain  that  the 
plant  is  not  0.  grandifloru. 

The  differences  from  the  0.  Lamarchiana 
of  our  present  cultures  are  that  the  rosette 
leaves  seem  to  be  narrower  and  paler  g^een, 
and  there  are  secondary  branches.  The  last 
point  is  sometimes  true  of  our  present  0. 
Lamarchianfi.  The  characteristic  crinkling  of 
the  leaves  is  not  mentioned  in  this  account; 
but  it  is  definitely  described  in  an  independent 
account  of  an  (Enothera  from  Virginia,  pub- 
lished by  another  author  in  1651. 

This  marginal  note  is  the  earliest  descrip- 
tion of  an  (Enothera  now  known  to  exist.  I 
have  not  yet  been  able  to  learn  anything  re- 
garding its  worthy  author,  but  he  may  have 
been  connected  with  a  garden  in  England,  and 
he  was  certainly  a  close  observer.  The  record 
is  as  complete  and  accurate  as  could  be  de- 
sired, to  prove  to  one  familiar  with  the  char- 
acters of  these  forms  the  identity  of  the 
plants  in  question.  It  is  safe  to  say  that  there 
are  few  American  plants  of  which  there  is 
such  an  early  accurate  record  as  this. 

DeVries  called  attention,  in  1905,  to  records 
which  showed  that  the  0.  Lamarchiana  at 
present  found  in  European  gardens,  and  from 
which  the  plants  of  his  cultures  also  origi- 
nated,   was    introduced    into    Europe    from 

^This  character  is  also  present  in  some  forms 
of  0.  grandiflora. 


Texas  in  1860.  The  manuscript  here  re- 
ferred to  shows  that  the  Virginia  plant  was 
very  similar  to,  and  possibly  identical  with, 
the  form  from  Texas. 

Other  records,  which  I  shall  not  refer  to 
here,  show  that  0.  Lamarchiana,  which  must 
have  been  derived  from  the  Virginia  plants, 
had  escaped  and  was  growing  wild  in  Eng' 
land  as  early  as  1805,  and  probably  much 
earlier.  Cultures  of  this  English  form  by 
MacDougal,  and  more  recently  by  myself,  have 
shown  it  to  be  almost  or  quite  identical  with 
the  0.  Lamarchiana  of  DeVries's  cultures. 

Owing  to  the  authority  of  Linnssus,  later 
writers  failed  to  distinguish  between  large- 
flowered  and  small-flowered  forms,  both  going 
under  the  name  of  0.  hiennis.  Not  until  after 
0.  grandifiora  was  introduced  into  Kew  from 
Alabama  in  1778,  was  0.  Lamarchiana  segre- 
gated as  a  separate  form;  first  described  by 
Poiret  under  the  name  0.  grandifiora.  for 
which  Seringe  afterwards  substituted  the 
name  0.  Lamarchiana,  An  unpublished  de- 
scription of  0,  grandifiora  Ait.,  by  L'Heritier, 
dated  about  1788,  is  far  more  complete  than 
the  brief  characterizations  of  Aiton  and 
Willdenow,  and  is  important  in  proving  that 
the  0.  grandifiora,  as  we  now  know  it  from 
Alabama,  was  the  form  described.  This  manu- 
script I  have  also  seen. 

Photographs  and  transcriptions  of  these 
manuscripts,  together  with  other  important 
historical  data  regarding  these  forms,  whose 
identity  has  been  subject  to  question,  will  be 
published  at  another  time.  Of  these  records, 
the  first  mentioned  is  evidently  of  extreme 
importance,  showing  as  it  does  that  a  form  at 
least  closely  similar  to  our  present  0. 
Lamarchiana  was  the  first  (Enothera  intro- 
duced from  Virginia  into  European  gardens, 
and  hence  that  it  did  not  originate  in  cultiva- 
tion. 

R  R  Gates 

MissoxTBi  Botanical  Gabden 

OPHIDIAN   NOTES   AT   THOMPSON'S    MILLS,   NORTH 

GEOBOIA 

The  scarlet  snake  (Oemophora  cocdnea  Blu- 
menbach)  appears  to  be  more  or  less  widely 
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distributed  throughout  the  higher  piedmont 
region  of  G^rgia.  During  the  spring  of 
1909,  the  writer  captured  two  individuals  at 
Thompson's  Mills,  North  Georgia.  One,  a 
very  small  specimen,  was  found  beneath  some 
rocks  in  a  dry,  upland  thicket,  beneath  which 
was  a  rigorous  growth  of  Opuntia  opuniicL, 
The  second  8i>ecimen,  which  was  of  rather 
large  size  for  the  species,  was  dug  from 
soft,  rich  soil  in  low  ground  bordering 
a  small  creek.  The  scarlet  snake  is  very 
beautifully  patterned  above  with  scarlet, 
orange  and  black.  It  is  a  rather  sluggish 
creature  and  is  perfectly  harmless,  usually  ma- 
king little  effort  to  escape  when  handled. 
Owing  to  its  habit  of  keeping  concealed  be- 
neath rocks,  decayed  logs  or  soil,  this  little 
snake  is  not  frequently  seen.  Although  the 
scarlet  snake  can  not  be  considered  a  com- 
mon species  in  this  region,  yet  many  of  the 
farmers  here  claim  they  have  met  with  them, 
usually  during  spring  plowing.  The  scarlet 
snake  probably  occurs  at  higher  altitudes  in 
Georgia,  though  less  frequently.  It  has  been 
taken  at  Gainesville,  Georgia. 

Until  the  summer  of  1893,  when  a  specimen 
of  this  snake  was  taken  in  the  District  of  Co- 
lumbia, its  range  was  recorded  only  from 
South  Carolina,  throughout  the  Gulf  States  to 
the  Mississiiypi,  mainly  in  the  coastal  plain 
area.  Although  it  appears  most  abimdant  in 
the  low,  sandy  coastal  areas  of  the  southeast- 
em  states,  and  has  been  considered  typically 
an  austroriparian  form,  it  is  without  doubt 
also  well  represented  in  Georgia  throughout 
the  Carolinian  area,  and  the  limits  of  its 
range  come  very  close  to  the  mountains. 

The  copperhead  (Ancistrodon  eontortrix) 
Linn,  is  occasionally  taken  in  the  Thompson's 
Mills  region.  This  reptile  is  widely  distrib- 
uted throughout  the  east  from  New  England 
to  Florida  and  beyond  the  Appalachians  to 
Illinois.  In  the  Thompson's  Mills  region  the 
copperhead  is  confined  generally  to  more  or  less 
wooded,  dry  upland  situations.  It  especially 
prefers  dry,  rocky  hillsides.  Its  rich  brown 
mottlings  of  various  shades  harmonize  it  well 
with  the  soil  and  dead  leaves  of  thickets  and 
open  rocky  woods,  which  it  frequents.     The 


food  of  the  copperhead  consists  of  various 
smaU  creatures  as  frogs,  mice,  etc.,  and  very 
probably  caterpillars  and  insects  also.  At 
Thompson's  Mills,  in  October,  1909,  the 
writer  saw  a  pair  of  large  copi)erheads  killed 
in  a  shallow  ditch  on  a  dry,  wooded  hillside. 
Both  were  lying  stretched  out  together  in  the 
simshine  when  killed.  It  was  discovered  that 
one  of  these  had  in  its  mouth  a  very  large, 
hairy  caterpillar  frequently  seen  in  oak  woods. 

The  copperhead  is  one  of  our  dangerously 
poisonous  snakes,  but  will  usually  try  to  es- 
cape quietly  if  given  a  chance.  It  should  be 
particularly  looked  for  around  rocky  clifFs  in 
dry  woods,  for  this  is  its  favorite  habitat. 
The  writer  weU  remembers  meeting  a  copper- 
head in  this  situation  while  collecting  ferns. 
He  had  jumped  down  into  a  shallow,  rock-en- 
closed hollow  filled  with  leaves.  There  was  a 
sudden  commotion  beneath  his  feet  of  some 
creature  trying  vigorously  to  escape,  which  at 
first  thought  he  concluded  must  be  a  rabbit. 
On  glancing  down,  it  was  something  of  a  sur- 
prise to  see  a  huge  copperhead  securely  pinned 
down  by  his  weight.  It  took  but  an  instant  to 
leap  completely  clear  of  snake  and  hollow,  and 
the  reptile  slowly  made  its  escape  among  the 
rocks. 

H.  A.  Allabd 

BuEEAu  or  Plant  Industry, 
Washinoton,  D.  C, 
December,  1909 

ON   CHANGES   OF   ATM08PHERI0  PRESSURE  IN 

NORTH   AHERIOA 

In  order  to  arrive  at  a  clear  understanding 
of  the  complex  phenomena  of  periodic  or  non- 
periodic  climatical  changes — and  the  effect 
they  have  on  the  yield  of  crops — ^I  found  it 
necessary  to  approach  these  problems  in  a 
very  systematic  way. 

It  seemed  to  me  that  two  kinds  of  investiga- 
tions had  to  be  made  simultaneously. 

Firstly,  the  research  of  the  meteorological 
causes  having  affected  the  crops,  during  dif- 
ferent years  in  different  countries.  In  the 
case  of  the  United  States  it  would  be  easy  to 
draw  conclusions  from  the  great  amount  of 
information  collected  and  published  by  the  de- 
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paitment  of  agriculture,  if  this  infonnation 
were  only  coordinated  according  to  the  needs 
of  such  a  reaearch. 

Secondly,  to  find  and  then  to  solve,  one  by 
one,  the  problems  of  dynamical  climatology. 

Working  along  this  line  and  leaving  aside, 
for  the  present,  the  continuation  of  my  stu^y 
on  modes  of  formation  and  progressive  dis- 
placements of  the  thermopleions  and  anti- 
pleions,^  this  study  being  extremely  difficult,  I 
found  simpler  and  more  fundamental  phe- 
nomena by  drawing  maps  of  the  annual  de- 
partures of  atmospheric  pressure. 

These  maps  led  me  indeed  to  most  unez- 
paoted  conohiaions. 

Considering  the  data  of  the  tables  of  '^  baro- 
metric pressure  "  of  Sir  Norman  Lockyer,  and 
utilizing  the  departures  given  in  Bigelow's 
repovt  on  atmospheric  pressure,  as  well  as 
those  published  in  the  annual  smnmaries  of 
the  Monthly  Weather  Review,  I  drew  corvee 
showing  the  geographical  distribution  of 
equal  departures. 

I  found  that,  with  few  ezoeptions,  the  aveas 
of  positive  and  negative  departures  displace 
themselves  from  east  to  west,  from  the  At- 
lantic across  America  toward  the  Pacific. 
In  reality,  however,  the  movements  of  the 
areas  of  hypo-  and  hyper-pressure  are  very 
complicated,  there  being  generally  two  dis- 
tinct directions  of  propagation  simultane- 
ously apparent.  Some  maps  show  clearly  the 
existence  of  intercrossing  waves  coming  from 
beyond  the  northeast  and  southeast  of  the 
United  States. 

These  waves  are  extraordinary  because  of 
their  slow  progress.  To  verify  the  fact  that 
waves  of  hyper-  and  hypo-pressure  of  the  map 
of  a  given  year  are  really  those  of  the  preced- 
ing year  displaced  westward,  I  have  calcu- 
lated consecutive  annual  means. 

The  diagrams  of  these  figures — ^for  stations 
situated  along  the  presumed  path  of  a  center 
of  too  low  or  too  high  annual  pressure — show 
that  it  is  really  with  a  wave  movement,  of  a 
particular  kind,  that  we  have  to  deal. 

I  shall  not  dwell  on  the  details,  this  being  but 
^Amtowski,    <^  L'eachatnement    des    variations 
olimatiques,"  Bruxelles,  190ft. 


a  preliminary  notice  of  a  paper  which  will  be 
published  in  the  Bulletin  of  the  Amerioan 
Oeographical  Society.  I  must  state,  however, 
that  my  method  of  utilizing  consecutive 
means,  which  makes  it  possible  to  draw  yeasty 
maps  from  month  to  month,  wiU  enable  me 
to  foresee  the  changes  which  will  ooeur. 

To  know  how  far  this  method  may  be  9:^" 
plied  to  forecast  seasonal  distribution  of  pree* 
Suva,  I  must  first  investigate  the  yearly  varia- 
tions ef  pressure,  and  calculate  the  consecu- 
tive means  of  many  series  of  dbservationsy  to 
find  out  if  there  is  not  a  periodicity  in  the 
long-range  atmospheric  waves. 

From  the  discussion  of  annual  maps  it  ap^ 
pears  most  probable  that  the  amplitudes  of 
those  waves  increase  and  decrease  in  harmoiiy 
with  the  sun-cyde  of  about  eleven  years. 

Henbtk  AncrrowaKi 

New  Yobk 


COLLEGIATE   IN8TBU0T10N 

Tbe  Committee  on  College  Xostraetion  of 
Section  L,  of  the  American  Association,  re- 
cently ordered  the  publicatioA,  if  practicable, 
of  certain  samples  of  the  facts  obtained  in  a 
study  of  (1)  the  size  of  classes  (a  ''class'' 
being  defined  as  a  group  of  students  dependent 
upon  one  teacher  for  in;^truction  in  a  course) 
and,  of  (2)  the  actual  work  done  by  individual 
students  in  fulfilment  of  the  requirements  for 
the  A.B.  degree.  By  the  courtesy  of  the  editor 
o{  SoiENoy,  these  facts  are  now  printed. 

Sine  of  Olassee 

In  almost  all  colleges  that  report  the  condi- 
tions of  instruction  in  this  particular,  there  is 
an  enormous  variability  in  the  size  of  the 
groups  taught  by  a  single  teacher  in  under- 
graduate courses.  Within  the  same  institu- 
tion the  number  will  commonly  range  from 
three  or  even  fewer  to  a  number  equal  to  a 
fifth  of  the  enlire  student  body.  The  facts  in 
this  regard  have  been  reported,  though  not 
every  year,  and  not  without  many  ambiguitiea, 
by  Boston  University,  Bowdoin,  Brown,  "Br^ 
Mawr,  University  of  OaHfomia,  Qarvas^ 
Johns  Hopkins,  Stanford,  Oberlin,  BadcUii^ 
University  of  Texas,  Tults,  Western  Beserv^^ 
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Williams  and  probably  by  a  number  of  other 
institutions. 

Because  of  the  ambiguities  of  the  reports  in 
respect  to  the  exact  number  of  sections,  the 
exact  share  taken  by  each  officer  of  instruc- 
tion engaged  in  a  course,  the  conduct  of  lab- 
oratory and  composition  courses  and  the  like, 
it  was  not  possible,  without  asking  much  as- 
sistance from  many  coUeges,  to  determine  the 
exact  frequencies  of  classes  of  all  sizes.  But 
the  figures  of  Table  I.,  which  are  approxi- 
matdy  correct,  will  give  a  sufficient  idea  of 
this  enormous  variability.  It  is  even  greater 
in  large  colleges  like  the  University  of  Cali- 
fornia, Harvard  or  Stanford. 

TABLE  I 

Relative  frequenmee  of  different  eizes  of  olaas  in 
American  oollegeSf  a  oUue  being  defined  aa  a 
group  taught  by  only  Ofie  person.    In  per  oents. 
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flt 
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s3 

go 

«  a 

1 

1 

1-9 

16.5 

38.9 

36.6 

10-19 

13.2 

26.2 

22.8 

fiO-29 

14.8 

17.6 

19.5 

30-39 

11.5 

9.5 

«.l 

40-49 

3.8 

2.1 

2.4 

50-59 

3.8 

1.7 

4.9 

60-69 

3.8 

2.1 

.8 

70-79 

4.9 

.5 

* 

80-89 

4.9 

.5 

.8* 

90-99 

4.9 

.2 

100-109 

3.8 

110-119 

3.8 

.3 

120-129 

2.7 

.5 

130-139 

140-149 

.5' 
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22.8 

22.8 

22.8 

9.8 

9.0 

6.5 

4.1 

.8 

.8 
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42.5 

25.2 

18.1 

4.7 

2.4 

1.6 
1.6 
1.6 


.8 


M 
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27.5 
26.0 
12.5 
12.5 
12.5 


3.8 


1.3 
3.8 


82.5 
14.2 
26.4 
14.2 
2.0 


2.0 


2.0 


There  is  also  great  variability  amongst  in- 
stitutions with  respect  to  the  provision  for 
teaching  the  same  subject-matter.  The  first- 
and  second-year  courses  in  French  and  Ger- 
man, for  example,  are,  in  one  college,  given  to 
sections  of  13  students  and,  in  another,  to  sec- 
tions of  41  students.  The  first  course  in  phi- 
losophy or  in  psychology  is  in  some  institu- 

*Alflo  1.1  at  200  and  .6  at  220. 
*  A  oonrBe  in  ehemistry.    Help  in  the  laboratory 
is  probably  given  by  others  than  the  one  instructor. 
*A  eomse  in  hygiene. 


tions  divided  into  sections  of  40  students, 
while  in  others  the  entire  class  of  two  hun- 
dred or  more  is  left  to  one  teacher,  with 
presumably  some  assistance  in  the  examina- 
tion of  written  work.  Similar  differences 
exist  in  the  case  of  all  departments  enrolling 
many  students.  In  some  institutions  the  en- 
rollment is  less  than  ten  in  only  a  sixth  of  the 
classes,  while  some  devote  nearly  half  of  the 
teaching  hours  of  their  staff  to  the  conduct  of 
classes  of  less  than  ten  students. 

It  is  not  the  purpose  of  this  report  to  dis- 
cuss this  condition  of  college  teaching,  but  it 
is  the  committee's  opinion  that  the  following 
questions  are  worthy  of  discussion  in  college 
faculties  and  by  those  responsible  for  the 
financial  provision  for  college  instruction. 

1.  Is  not  the  number  of  students  taught  at 
one  time  by  a  single  individual  in  many  col- 
lege courses  so  great  as  to  reduce  that  indi- 
vidual's knowledge  of  the  attitude,  prepara- 
tion, difficulties,  errors  and  achievements  of 
his  students  to  almost  zero  t 

2.  Is  not  the  number  of  students  taught  at 
one  time  by  a  single  individual  in  many  col- 
lege courses  so  small  as  to  involve  an  enormous 
waste  of  the  instructor's  time  and  an  im- 
proper distribution  of  the  appropriations  for 
teaching? 

3.  Other  things  being  equal,  should  not  the 
teaching  of  more  than  40  college  students  at 
one  time  by  one  i>erson  be  avoided?  Should 
not  any  department  have  reasons  of  weight 
for  any  such  case? 

4.  Other  things  being  equal,  should  not  the 
use  of  a  quarter  or  more  of  a  professor's  teach- 
ing hours  for  a  year  for  the  instruction  of 
fewer  than  ten  students  in  one  undergraduate 
course  counting  one  twentieth  or  less  of  the 
degree's  total  requirement  be  avoided  ?  Should 
not  any  department  have  reasons  of  weight 
for  any  such  case? 

6.  Shotdd  not  the  traditional  method  of 
having  the  ratio  which  the  number  of  class 
meetings  is  to  the  number  of  '^  points  "  credit 
the  same,  regardless  of  whether  the  class  en« 
roUment  is  1,  6,  10,  20  or  100,  be  abandoned 
in  many  of  the  undergraduate  courseB  enroll- 
ing less  than  10  students? 
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6.  When,  in  a  coU^fe  course  given  EumuBll7, 
the  number  of  students  is  leas  than  6,  should 
not  the  course  be  offered  only  once  in  two 
:reais,  except  for  reaaons  of  weight? 
Th»  Actual  Currictila  of  Individual  Students 

The  committee  gathered  600  complete  rec- 
ords of  the  couTBes  taken  for  the  bachelor's 
degree  b;  students  representing  random 
samplings  of  the  class  of  1909  in  the  following 
institutions:  Beloit  (27),  Bowdoin  (86),  Co- 
hunbia,  (21),  Cornell  (42),  Harvard  (50), 
Knox  (13),  Lake  Forest  (10),  Marietta  (10), 
Prinoeton  (49),  Bipon  (10),  Stanford  (20), 
Wabash  (22),  Wellesley  (22),  Wesleyan  (88), 
Williams  (10),  Yale  (95).  These  were 
worked  over  by  the  chairman  into  complete 

TABLI  n 
of  the  toork  done  for  the  AM.  degree 
by  indioidual  etvdents 
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tables  like  Table  IL  below,  the  first  line  of 
which  reads,  "Individual  A  did  18  per  oenb 
of  the  total  work  required  for  the  degree,  in 
courses  in  ancient  languages;  18  per  cent,  td 
it  in  courses  in  modem  foreign  languages; 
13  per  cent  of  it  in  English;  6  per  cent  of  it 
in  philosophy,  82  per  cent,  of  it  in  history, 
economics,  etc."  These  complete  tables  are 
too  long  to  be  printed,  but  they  can  not  be 
summarized  in  lower  terms.  I  give  in  Tables 
TTT,  and  TV.  samples  of  the  answers  which 
may  be  got  from  them,  ueing  two  arbitrary 
questions  about  the  extent  of  specialisation 
and  superficiality. 
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lib. 

'Also  12  aTchit«ctnre  and  3  engineering. 

'Also  6  eduoLtion. 

'Also  9  mining  and  9  engineering. 


(a)  If  the  combination  of  the  kitt,  eo.  gov. 
group  with  law  is  counted  as  one  group,  and  if 
the  oombination  of  science  and  medicine  is  oonnted 
as  one  group,  we  have  added  11  cases  (8  at  Stan- 
ford, 3  at  Comeil)  of  the  former  sort  and  6  eases 
(at  Cornell)  of  the  la.tt«r  sort  of  spedolieation. 

(b)  One  case  for  music  and  art. 

Of  theee  cases  of  apparent  scattering  34  are 
individuale  each  giving  over  three  tenths  of  the 
total  d^pree-requirement  to  hiEtory,  eoononiiaa, 
etc,  and  many  of  the  others  reprasent  eonoeivably 
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TABLE  IT 
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Namber  not  DeToting  20  Per 
Gent,  of  the  Total  Degree  Be- 
qalremente  to  any  one  of  the 
roUowing:  (1)  AndentLan- 
ffuagee.  (2)  Modem  Foreign 
Languages.  (8)  English.  (4) 
Pblloeophj.etc.  (6)  History. 
(6)  Eoonomlos.    (7)  GoTem- 
ment  and  Public  Law.     (8 
Physics  and  Chemistry.    (9) 
Biological  Seienoe  (10)  Other 
Natural  Sciences.  (11)  Math- 
ematics. (12)  Art  and  Music 
(18)  Education.    (14)  Law. 
(10)  Medicine.    (16)  Engi- 
neering.    (17)  Architecture 
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I.  Stanford 
€k)lumbia 
Cornell 

n.  Harrard 

m  Beloit,  Knox 
Marietta 
Ripon  and 
Wabash 

IV.  Bowdoin 
Wesleyan 
Williams 
WeUeslej 
Yale 
Princeton 

0 
0 
0 

6 

16 

0 
3 
2 
0 
7 
23 
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0 
0 

12 

17 

0 
8 
5 
0 

7J 
47 

ToUl. 

67 

13 

closely  related  work.     This  is  the  case,  for  ex- 
ample^ with  four  of  the  six  cases  from  Harvard. 
Far  the  Committee  on  Collegiate  Education 
of  Section  L  of  the  American  Aaeocia- 
tion. 

Edward  L.  Thorndke, 

Chairman 
Tbaohebs  College, 
golumbia  ulhyebsitt 


THE     8JEZAGE8IMAL     SYSTEM     AND     THE 
DIVISION     OF     THE     CIRCLE 

The  diyision  of  the  hour  and  the  degree  into 
60  equal  parts,  called  minutes,  and  the  minute 
into  60  equal  parts,  called  seconds,  keeps  fresh 
in  our  minds  the  fact  that  the  ancient  Baby- 
lonians used  60  as  a  base  of  numeration.  Less 
than  ten  years  ago  all  seemed  to  agree  on  the 
probable  origin  of  this  system.  It  was  as- 
sumed that  the  ancient  Babylonians  supposed 
that  there  were  only  360  days  in  a  year  and 
hence  divided  the  circle  so  that  one  day  cor- 
responded to  each  division.  In  support  of  this 
hypothesis  it  was  pointed  out  that  the  ancient 


Chinese  divided  the  circle  into  865}  parts  in 
their  Tcheou  pei,  and  that  this  work  could  not 
have  been  written  before  213  B.C.;  but  at  this 
early  date  the  Chinese  were  already  ac- 
quainted with  the  year  of  365i  days.  From 
the  assumption  that  the  circle  was  divided 
into  860  equal  parts  before  the  origin  of  the 
sexagesimal  system,  and  the  fact  that  the 
radius  of  a  circle  can  be  applied  exactly  six 
times  as  a  chord  of  the  circumference,  it  was 
easy  to  account  for  the  base  60. 

In  recent  years  this  question  has  received 
considerable  attention  and  many  arguments 
have  been  advanced  against  the  given  hypoth- 
esis as  regards  the  division  of  the  circle. 
These  arguments  appear  convincing,  but  it  is 
not  so  easy  to  replace  the  old  theory  by  one 
which  is  free  from  objections.  In  the  third 
edition  of  his  classic  ^' Vorlesungen  iiber 
G^schichte  der  Mathematik''  (1907,  volume 
I.,  page  37)  Moritz  Cantor  accepts  the  hypoth- 
esis that  the  base  60  was  selected  as  a  conse- 
quence of  the  mingling  in  the  Babylonian 
country  of  two  ancient  civilizations,  one  em- 
ploying 10  and  the  other  6  as  a  base  of  numer- 
ation. In  view  of  the  difficulties  which  this 
hypothesis  entails  efforts  have  been  made  to 
find  a  more  plausible  one. 

Professor  Edmund  H.  Hoppe,  Hamburg, 
Glermany,  has  recently  advanced  such  a  hypoth- 
esis^ and  has  given  a  large  number  of  histor- 
ical facts  tending  to  its  support.  He  assumes 
that  the  normal  angle  among  the  ancient 
Babylonians  was  an  angle  of  an  equilateral 
triangle  and  that  it  was  observed  at  an  early 
date  that  six  such  angles  cover  the  entire  area 
around  a  point.  Hence  the  number  6  as- 
sumed great  importance,  being  regarded  to 
stand  for  completeness.  The  base  60  could 
then  have  easily  resulted  from  a  division  of 
the  normal  angle  into  ten  equal  parts.  After 
this  base  was  established,  alongside  the  much 
older  base  10,  the  normal  angle  itself  was  di- 
vided into  60  equal  parts  and  this  led  to  the 
division  of  the  circle  into  360  equal  parts. 

Whether  this  hypothesis  will  be  generally 
accepted  remains  to  be  seen.    The  fact  that  the 

^Arohiv  der  Maihematik  und  Phyeik^  Vol.  15 
(1910),  p.  304. 
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ancient  Babylonian  wheel  had  six  spokes  while 
the  ancient  wheels  in  Egypt  and  Greece  had 
only  four  tends  to  support  the  hyxK)thesiB 
that  among  the  former  an  angle  of  60°  was 
regarded  as  normal  while  the  right  angle  was 
regarded  as  normal  among  the  latter.  At  any 
rate,  the  hypothesis  advanced  by  Professor 
Hoppe  tends  to  throw  additional  light  on  a 
question  which  relates  to  our  daily  experiences, 
but  had  not  received  a  satisfactory  answer. 

G.  A.  Miller 
Ubbana,  III. 


VOTES   ON    ENTOMOLOGY 

The  first  volume  of  Mr.  Kiricaldy's  long- 
expected  catalogue  of  the  Hemiptera  Heterop- 
tera  of  the  world  has  been  issued,  and  is  truly 
a  great  work.  Indeed  it  is,  if  possible,  too  ex- 
tensive and  elaborate  for  ready  reference. 
This  volume^  treats  of  the  families  known  to 
us  as  PentatomidflB,  ScutelleridsB  and  Oydnidffi. 
The  general  plan  is  similar  to  that  of  the 
Lethierry  and  Severin  Catalogue:  the  species 
of  each  genus  are  numbered,  the  localities  at 
the  right  side  of  the  page,  and  each  reference 
includes  the  generic  name  used  by  each 
writer.  Wherever  known  the  food  plants  are 
given.  In  the  introduction  he  has  a  classifi- 
cation of  the  order,  and  an  exposition  of  the 
rules  of  nomenclature  followed  by  him,  which 
differ  in  several  respects  from  those  commonly 
adopted  by  entomologists. 

The  era  of  discovery  of  strange  insects  is 
not  yet  passed.  Dr.  Karl  Jordan  has  described 
a  new  and  truly  remarkable  genus  of  insects 
which  was  found  in  a  sack  on  the  wings  of  a 
Malayan  bat'  He  considers  that  it  belongs  to 
the  Forficulidfle,  but  its  resemblance  to  the 
common  earwigs  is  extremely  slight.  It  is  a 
very  flat  insect,  with  a  pair  of  small,  curved, 
oval  cerci;  the  pro-  and  mesothorax  have  a 
median  suture;  the  head  looks  like  that  of  a 
perlid  larva,  with  a  suture  from  eye  to  eye,  the 
basal  joint  of  the  antennsB  is  very  large  and 
long.    Dr.  Jordan  calls  it  Arixenia  esau.    He 

^''Catalogue  of  the  Hemiptera  Heteroptera," 
Vol.  I.,  GimiddsB,  pp.  392,  Berlin,  December,  1909. 

*Navitate$  ZooHogicm,  Vol.  16,  pp.  819^26, 
1909,  3  plates. 


considers  that  it  shows  some  relation  to  'Hemi' 
merrts,  and  that  it  may  possibly  form  a  new 
suborder  of  Orthoptera.  It  might  be  useful  to 
compare  the  insect  with  some  of  the  Mallo- 
phaga,  as  a  possible  connecting  link  between 
them  and  some  of  the  neuropteroid  insects. 

Dr.  Alex.  Schepotieff  describes  a  new 
genus  of  primitive  insects'  which  he  caUi 
Protapteron  indieum;  it  comes  from  the 
Malabar  coast.  It  is  a  small,  slender  form  and 
has  some  resemblance  to  Acereniomon,  but 
probably  more  allied  to  Campodea.  It  has 
four  pairs  of  rudimentary  feet  on  the  basal 
abdominal  segments,  each  two-jointed.  There 
are  no  terminal  cerci,  and  the  antenns  are 
slender;  there  are  five  widely  separated  ocelli 
on  each  side  of  the  head;  each  segment  has 
only  a  dorsal  and  ventral  plate,  no  other 
chitinized  parts;  the  tarsi  end  in  a  singrle 
claw ;  and  there  are  but  two  pairs  of  spiracles. 

Dr.  Albert  Tullgren  is  the  author  of  a 
most  valuable  paper  on  Swedish  Aphides.*  In 
this  first  part  he  treats  of  the  Swedish  Pemphi- 
ginse.  This  subfamily  he  divides  into  six 
groups:  Vacunina,  Hormaphidina,  Mindarina, 
Pemphigina,  Schizoneurina  and  Anoeciina. 
He  gives  a  full  description  of  each  genua  and 
species,  and  as  much  of  the  life  history  as  is 
now  known.  He  reviews  the  previous  classi- 
fications of  the  subfamily  Pemphigina,  and 
presents  considerable  matter  on  the  structure 
of  the  group.  The  numerous  figures  iUustrate 
the  essential  structural  characters,  such  as 
head,  antennsB,  cornicles  and  wings. 

Dr.  a.  E.  Shiplet  has  given  a  valuable  ac- 
coimt  of  the  insects  afiecting  the  red  grouse 
in  Scotland.*  These  are  principally  a  biting^ 
louse,  Ooniodes  tetraonis,  the  bird  fly,  OmUKo' 
myia  lagopodis  and  a  dung-fly,  Scatophaga 
stefcoraria.  The  author  has  not  found  any 
connection  between  any  of  these  parasites  and 

*  "  Studien  tiber  niedere  Insecten,"  Zool.  Jahrb^ 
Alt.  Syat.,  Vol.  28,  pp.  121-135,  1909,  3  pis. 

* "  Aphidologische  Studien,"  Arkio  f,  Zoologiy 
Bd.  v.,  Ko.  14,  pp.  190,  figs.  92,  1909. 

•*«Th«  Ectoparasites  of  the  Red  Grouse  {Lor 
ffopiu  8OOii0U9),"  Proe,  Zool.  Soo.  London^  1909, 
pp.  300-334. 
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the  disease  that  seriously  affects  grouse.  The 
figures  of  the  structure  of  some  of  these  forms 
are  extremely  good,  and  particularly  useful 
are  those  of  the  larvse  of  the  Scatophaga. 

M.  E.  Babaud  has  published  a  brief  but  in- 
teresting article  on  the  habits  of  certain  soli- 
tary wasps  known  as  Pompilidss.*  He  objects 
to  the  anthropomorphic  interpretations  fre- 
quently given  of  the  habits  of  these  insects. 
He  notes  much  variation  in  the  methods  of 
capture  and  mutilation  of  prey,  as  well  as  in 
the  interest  they  take  in  their  work.  He  con- 
cludes that  the  sense  which  guides  the  insect 
in  the  selection  of  prey  is  sight  and  not  smell. 

Thbee  parts  of  the  new  '^  Goleopterorum 
Catalogus"  of  Dr.  Schenkling^  have  been  is- 
sued: I.,  on  the  family  Rhysspdidse,  11  pp.,  is 
by  R.  Gestro;  11.,  NilionidsB,  OthniidsB, 
.£gialitidflB,  PetriidsB,  Lagriidse,  32  pp.,  is  by 
F,  Boschm^nn;  m.,  Allectdide,  80  pp.,  is  also 
by  F.  Borchmann.  This  name  is  used  in  place 
of  tke  OistelidsB;  the  interpretation  of  Ciaiela 
familiar  to  us  being  erroneous  and  now  called 
Oanodera  Muls.  The  catalogue  is  on  the  same 
plan  as  the  famous  catalogue  of  Gemminger 
and  von  Harold,  but  the  derivations  of  the 
generic  names  are  omitted. 

To  the  ranks  of  the  peculiar  wingless 
Phorid»  Br.  Tragbdh  adds  a  new  genus^  from 
South  Africa.  Crypiopieramyia  ieansioni  has 
the  wings  reduced  to  mere  scales,  barely 
visible,  the  antenne  have  a  large  bulbous  base 
and  a  long  hairy  tip,  the  legs  are  long  and 
strong  and  the  body  is  but  weakly  chitinized. 

The  mammal  of  Indiipi  insects  recently  pub- 
lished by  B.  Haxwell-Lefroy  and  F.  M.  How- 
lettf  will  undoubtedly  be  9^  most  useful  work 
for  local  students.    It  is  a  very  bulky  volume, 

* "  Notes  critiques  sur  lea  mceurs  des  Pompiles," 
BuU.  Bci,  France,  Belgique,  (7),  XLIII.,  pp.  170- 
182,  190d. 

"^  Ciyptopteromyia,  eine  neue  Phoridoi-Gat- 
toog  mit  leduzierten  Mugeln  aus  Natal,  sebst 
Bemerkungen  liber  Thaumatozena  und  Terxnito- 
deipnuB,"  Zool.  Jahrh.,  A^t.  Syat.,  Vol.  28,  pp. 
329-346,  1909,  1  pL,  10  figs. 

•**  Indian  Insect  Life:  A  Manual  of  thft  InsBots 
of  the  Plains,"  Agric.  Research  Institute,  Pusa, 
India,  1909,  786  pp.,  535  figs.,  83  pis.,  some  colored. 


and  full  of  interest  to  those  who  are  unfa- 
miliar with  the  insects  of  India.  The  authors 
do  not  treat  all  Indian  insects,  those  of  the 
hills  and  the  coasts  being  omitted.  There  is  a 
long  introduction  telling  of  the  structure  and 
habits,  collections  in  India,  geographical  di- 
visions of  India,  relation  of  insects  to  man, 
etc  Each  order  is  treated  from  the  lowest  up 
to  the  Bhynchota.  Under  each  are  direc- 
tions for  collecting  the  forms  of  each  family, 
as  well  as  habits,  structure,  life-history  and 
number  of-  species  in  India.  As  *'  interludes '' 
are  about  eighteen  chapters  on  general  sub- 
jects scattered  through  the  volume;  such  are: 
Gosmopolitan  insects,  deceptive  coloring,  galls, 
migration,  song  of  insects,  blood-sucking  in- 
sects, aquatic  insects,  insects  and  flowers,  etc. 
A  number  of  figures  are  copied  from  other 
works,  but  most  are  original,  and  the  plates 
are  good,  although,  one  fears,  sometimes  too 
highly  colored.  The  economic  importance  of 
the  various  species  is  always  considered,  and 
most  of  the  principal  injurious  forms  are  fig- 
ured, often  in  all  their  stages. 

Nathan  Banes 


THE  BOTANICAL  BOOIETY  OF  AMERICA 

Thb  annual  meeting  of  the  Botanical  Society 
of  America  was  held  in  the  Harvard  Medical 
School,  Boston,  Mass.,  December  27-31,  1909, 
under  the  presidency  of  Professor  Roland  Thaxter, 
over  fifty  members  being  in  attendance. 

The  (^oers  for  1910  are: 

Pf^88ide»^— Erwin  F.  Smith,  Bureau  of  Plant 
Industry. 

Vioe-presidrnt — ^Loids  R.  Jones^  University  of 
Wisconsin. 

Treasurer — ^Arthur  HoUick,  New  York  Botanical 
Qarden. 

Searetarff. — George  T.  Moore,  Missouri  Botanical 

Garden. 

Coufioilora— William  Trelease,  Missouri  Botan- 
ical Garden;  F.  E.  Clement^,  University  of  Minne- 
sota; G.  L.  Sheer,  Bureau  of  Plant  Industry. 

The  following  eight  botanists  were  elected  asso- 
ciate members  of  the  society:  John  Hendley  Barn- 
hart,  New  York  Botanical  Grarden;  Edward  W. 
Berry,  Johns  Hopkins  University;  Mintin  Asbury 
Ghrysler,  University  of  Maine;  Reginald  R.  Gates, 
Mii^sQuri  Botanical  Garden;  Otto  Emery  Jennings, 
Carnegie  Museum;   Aven  Nelson,  University  of 
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Wyoming;  Winthrop  J.  V.  Osterhout,  Harvard 
University;  Robert  Boyd  Thompson,  Universily 
of  Toronto;  and  the  following  members  were 
elected  to  full  membership:  C.  E.  Allen,  Univer- 
sity of  Wisconsin;  A.  F.  Blakeslee,  Storrs  Agri- 
cultural College;  E.  J.  Durand,  Cornell  Univer- 
sity; J.  M.  Greenman,  Field  Museum  of  Natural 
History,  and  Shigeo  Yamanouchi,  University  of 
Chicago. 

Special  papers  given  by  invitation  of  the  council 
were: 

"  The  Nature  of  Physiological  Response,"  by  C. 
R.  Barnes. 

"The  Place  of  Plant  Re^ponBes  in  the  Cate- 
gories of  Sensitive  Reactions,"  by  F.  C.  Newcombe. 

"The  Distribution  of  the  Vascular  Plants  of 
the  Gasp6  Peninsula,  Quebec,"  by  M.  L.  Femald. 

"A  Consideration  of  the  Species  Plantarum  of 
Linnseus  as  a  Basis  for  the  Starting  Point  of  the 
Nomenclature  of  Cryptogams,"  by  W.  G.  Farlow. 

The  subject  for  the  customary  symposium  was 
''Nuclear  Phenomena  of  Sexual  Reproduction  in 
Thallophytes  and  Spermatophytes,"  and  was  par- 
ticipated in  by  B.  M.  Davis,  who  discussed  the 
subject  from  the  standpoint  of  the  alga;  R.  A. 
Harper,  who  considered  the  fungi;  C.  J.  Chamber- 
lain, for  gymnosperms,  and  D.  M.  Mottier,  for 
angiosperms. 

It  is  expected  that  all  of  these  papers  will  be 
published  in  TTie  Amerioan  Naturalist  and  re- 
prints distributed  to  the  members  of  the  society. 

Following  are  abstracts  of  the  papers  presented 
at  the  two  scientific  sessions  held  simultaneously 
on  the  afternoon  of  December  29: 

Botanical  Oolleoting  in  the  Yukon  Valley:  A.  S. 
HiTOHGOOK,  U.  S.  Department  of  Agriculture. 
By  title. 

Some  Evaporation  Ewperimente  in  Relation  to 
Eaoeaaive  Transpiration:  K.  M.  Whsgand,  Wei- 
lesley  College. 

In  order  to  determine,  if  possible,  the  compara- 
tive value  to  the  plant  of  hairy  and  cutinized 
coverings,  a  series  of  evaporation  experiments  was 
made  in  which  cotton  or  wax  spread  over  an  evap- 
orating surface  of  saturated  blotting  paper  were 
substituted  for  a  hairy  leaf  or  a  cutinized  leaf, 
respectively.  Comparative  readings  of  the  loss  of 
water  from  the  variously  treated  blotting  papers 
in  still  air  and  in  wind  were  made,  with  the  fol- 
lowing results:  the  evaporation  was  retarded 
much  more  by  the  wax  than  by  the  hair;  the  effi- 
ciency of  the  hair,  however,  was  much  greater  in 
wind  than  in  the  quiet,  and  even  very  thin  hairy 


coverings  produced  a  noticeable  retarding  effect 
in  wind.  In  sunshine  the  retarding  effect  was  also 
marked.  Plants  might  therefore  be  supposed  to 
make  use  of  waxy  coverings  when  transpiration 
is  to  be  retarded  at  all  times,  and  hairy  coverings 
when  it  is  to  be  retarded  only  if  exposed  to  strong 
dry  winds  and  sunshine. 

TJie  Responses  of  the  Guayule,  ParthefUum  argen- 

tatum  Gray  to  Irrigation:  Fbanoib  E.  Llotd, 

Alabama  Polytechnic  Institute. 

A  brief  summary  of  the  more  important  results 
of  a  study  of  the  guayule,  ParthenM^n  argentatum 
Gray,  under  irrigation  at  Cedros,  Mexico,  for  a 
period  of  two  years,  touching  (1)  the  rate  of 
growth,  (2)  the  anatomical  changes  which  ensue 
and  (3)  the  rate  and  amount  of  rubber  secretion 
together  with  a  discussion  of  centers  of  secretion. 

Guayule  under  irrigation  makes  an  annual 
gr  wth  up  to  25-30  cm.  stem  length,  which  ap- 
pears to  be  approximately  the  maximum  rhythmic 
response.  Field  plants  in  the  same  region  make 
an  average  growth  of  3  cm.  Guayule  responds 
readily,  therefore,  to  irrigation,  making  plants  of 
two  to  three  poimds  in  weight  from  closely  pol- 
larded stocks. 

At  the  close  of  two  seasons'  growth  in  August, 
1908,  irrigated  plants  showed  only  minute  quan- 
tities of  rubber.  The  same  plants  in  the  following 
April  showed  a  large  though  not  a  maximum 
amount.  Still  more  was  found  to  occur  in  plants 
which  had  received  less  water  of  irrigation,  this 
in  growths  of  1908  and  1909,  in  October,  1909. 
The  conclusion  is  arrived  at  that,  though  the  rate 
of  secretion  is  slower  in  more  rapidly  grown 
plants,  it  may,  after  drought,  approach  fxJilj 
closely,  if  not  entirely,  to  the  maximum.  The 
behavior  under  irrigation  may  be  regarded  as  the 
behavior  in  feral  plants  with  an  exaggerated  time 
element.  In  view  of  the  total  amount  of  growth, 
however,  the  conclusion  that  a  total  amount  of 
secretion  in  an  irrigated  plant  is  greater  in  the 
long  run  than  in  a  field  plant  is  justified. 

it  is  further  shown  that  marked  anatomical 
changes  result  from  irrigation,  chiefly  affecting 
the  volume  of  the  cortex  which  is  reduced  under 
irrigation.  The  volume  of  the  medullary  rays  is 
also  much  less,  and  sclerosis  overtakes  the  medul- 
lary rays  cells  and  sometimes  the  pith  cells.  The 
effect  upon  the  amount  of  rubber  is  apparent  in 
view  of  its  distribution  in  these  tissues,  and  not 
in  the  xylem  and  phloem  (the  parenchyma  of  these 
excepted). 

The  rubber  is  secreted  from  the  secreting  cells 
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ol  the  resin  canals  as  centers.  The  resin  is  not 
secreted  within  these  cells  and  this  supports 
Tsehireh's  yiew  of  resin  secretion. 

The  paper  was  illustrated  by  means  of  photo- 
micrographs and  diagrams. 

The  Origin  of  Naiural  Parka:  Fbbdebio  E.  Cucic- 

KNT8,  University  of  Minnesota. 

During  the  past  summer  a  special  study  was 
made  of  the  natural  openings  typical  of  many  of 
the  mountain  forests  of  Colorado.  These  so-called 
parks  range  in  size  from  hundreds  of  square  miles, 
as  in  South  Park  and  Son  Luis  Park,  to  a  few 
acres.  They  occur  in  practically  every  one  of  the 
forest  formations,  and  are  themselves  swamp, 
grassland  or  chaparral  of  varying  structure.  This 
was  clearly  found  to  be  due  to  the  fact  that  parks 
are  only  stages  in  successions,  the  ultimate  stage 
of  which  is  the  surrounding  forest  in  the  great 
majority  of  cases.  Fire  was  found  to  be  the  most 
frequent  cause  of  the  successions  that  produce 
parks,  while  some  the  largest  and  most  striking 
are  due  to  the  filling  of  lakes  with  silt  and  plant 
remains.  Parks  also  follow  the  filling  up  of 
canyons  by  sedimentation,  while  temperature  and 
migration  are  more  or  less  frequent  causes  of 
parks. 

The    Intensity    of    Alpine    Light:    Fbedebio    E. 

Clements  and  Fbedebio  E.  Bttttebs,  University 

of  Minnesota. 

Beadings  were  made  during  the  past  simuner 
in  the  Selkirk  Mountains,  on  Mt.  Bainier,  and  in 
the  Rocky  Mountains  of  Colorado  in  accordance 
with  the  same  general  plan.  These  were  designed 
to  test  the  series  of  results  obtained  in  Colorado 
for  a  number  of  years,  and  to  determine  whether 
mountain  regions  with  higher  humidity  would 
reveal  greater  absorption.  The  readings  made  in 
the  two  regions  are  in  close,  if  not  complete, 
agreement,  and  confirm  the  original  conclusions 
that  alpine  light  is  little  if  at  all  stronger  than 
the  light  at  lower  altitudes,  and  that  it  can  not 
be  an  efficient  cause  of  alpine  dwarfing. 

The  Morphology  of  a  Remarkable  New  Oymno- 
epermoua  Genua:  E.  C.  Jeffbet,  Harvard  Uni- 
versity. 

The  genus  is  characterized  by  the  possession  of 
the  wood  structure  found  in  the  araucarian  genera 
Arauoaria  and  Agathia.  It  differs,  however, 
strikingly  from  these  genera  in  the  possession  of 
short  shoots,  which  resemble  rather  those  of 
Ginkgo  than  those  of  Pinua.  The  short  shoot,  or 
brachyblasts,  persisted  through  many  years  and 
their  bases,  embedded  in  the  secondary  wood  of 


the  main  ajds,  in  spite  of  their  obvious  perennial 
character,  present  only  a  single  zone  of  anntuil 
growth.  The  short  shoots  were  axillary  to  de- 
ciduous leaves,  the  traces  of  which,  unlike  those 
of  Agaihia,  Arauoaria  and  allied  extinct  genera, 
do  not  persist  in  the  secondary  wood.  The  genus 
is  named  Woodkoorthia.  It  constitutes  one  more 
link  between  the  abietineous  and  araucarian  coni- 
fers, which  it  is  now  apparent  are  connected  by 
annectent  transitional  forms. 

Color  Inheritance  in  Lyohnia  didea:  GsoBaB  Hab- 
BI80N  Shuli^  Station  for  Experimental  Evolu- 
tion, Cam^e  Institution. 

Several  years  ago  I  showed  that  the  purple 
color  of  Lyohnia  dioioa  is  a  typical  Mendelian 
dominant  character.  It  has  since  been  found  to 
present  several  distinct  grades  of  color,  not  noted 
at  first,  but  now  shown  to  be  due  to  distinct 
Mendelian  unit-characters.  Most  noteworthy  of 
these  is  a  light  bluish-purple  tint  due  to  basic 
anthocyan,  which  is  hypoatatio  to  the  correspond- 
ing acid  or  reddish-purple  anthocyan.  Blue  an- 
thocyan has  generally  been  found  to  be  epiatatio 
to  red  in  other  cases. 

Notea  on  the  Behawor  of  Certain  Hyhrida  of 
(Enothera  in  the  Firat  Generation:  Bbadlet 
MooBE  Davis,  Cambridge,  Mass. 

A  demonstration  and  discussion  of  material 
illustrating  the  characteristics  in  the  first  genera- 
tion of  the  following  hybrids  of  (Enothera:  (1) 
gigaa  X  Lamarokiana,  (2)  murioata  X  gigaa,  (3) 
murioata  X  grandiflora,  (4)  grandiflora  X  hiennia, 
(5)  hiennia  X  grandiflora. 

The  characters  of  the  parents,  as  presented  in 
each  cross,  were  so  blended  that  as  regards  the 
measurements  of  parts,  habit,  texture  of  foliage, 
etc.,  the  average  for  each  set  of  hybrids  would 
probably  present  a  fair  mean  between  the  parents 
concerned.  There  was,  however,  a  wide  range  of 
variation  in  the  resemblance  of  the  hybrids  to  one 
or  the  other  of  the  parents. 

No  character  of  either  parent  was  discovered 
which  appeared  as  dominant  in  these  hybrids  of 
the  ^1  generation,  after  the  manner  which  has 
been  described  for  certain  forms  (e.  p.,  Piaum) 
that  illustrate  most  conspicuously  Mendelian 
dominance  in  the  first  generation. 

Some  of  the  hybrids  of  each  cross  presented  a 
greater  resemblance  to  one  parent  and  some  to  the 
other,  and  the  forms  could  therefore  be  arranged 
in  two  groups  (twin  hybrids)  in  one  of  which  the 
maternal  characters  were  most  evident  and  in  the 
other  the  paternal.    There  was  no  clear  evidence 
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that  the  hybrida  of  these  cultures  carried  in 
marked  preponderance  the  paternal  characters 
(patroclinous),  or^  on  the  other  hand,  that  ma- 
ternal characters  were  more  prominent.  The 
range  of  variation  among  the  hybrids  was  too 
great  to  permit  of  such  conclusions. 

The  Effect  of  Some  Toxio  Bolutione  on  Mitoeia  in 
Vicia  faha:  W.  W.  Stockbbroeb,  Bureau  of 
Plant  Industry,  U.  S.  Department  of  Agricul- 
ture. 

Root-tips  of  Vicia  faha  were  exposed  for  varying 
lengths  of  time  to  the  action  of  very  dilute  and  to 
more  concentrated  solutions  of  copper  sulphate, 
phenol  and  strychnine.  As  a  result  the  achro- 
matic figure  was  frequently  enlarged  and  the 
spindle  seemed  to  increase  in  size.  I^ier  the 
spindle  fibers  were  more  seriously  affected,  be- 
ooming  disorganized,  while  nuiperous  vacuoles 
formed  in  the  cytoplasm.  Mitosis  was  interrupted, 
but  without  deformation  of  the  chromatic  figure. 
Formation  ol  the  cell  plate  was  often  prevented, 
following  which,  however,  complete  reoonstitution 
of  the  nuclei  was  not  observed.  Neither  the 
binudeate  cells  nor  the  nuclear  fusions  of  some 
authors  occurred  in  the  material  studied.  No 
amitosis  was  observed  and  there  was  no  evidence 
that  it  is  produced  by  these  solutions.  The  inter- 
pretation as  departures  from  the  normal  due  to 
the  toxic  solution  of  the  numerous  aberrant  forms 
which  occurred  in  the  toxicated  material  was 
negatived  by  the  occurrence  of  similar  forms  in 
the  controls.  Material  grown  in  distilled  water 
was  affected  in  much  the  same  manner  as  that  in 
the  toxio  solutions.  When  toxic  salts  were  used 
in  great  dilutions  it  became  very  difficult  to  dis- 
tinguish between  their  effect  and  the  physical 
action  of  the  solution  in  which  they  were  dissolved. 

Nualear  OrganizaHon  in  ike  Oonidia  of  Sphmro- 

tkeoa:  R.  H.  HAsnEB^  University  of  Wiseonsin. 

Polarized  nuclei  with  a  central  body  in  perma- 
nent connection  with  the  nuclear  chromatin  and 
similar  in  all  respects  to  those  described  for  the 
asoooarp  and  mycelium  of  Phyllaoiinia  are  found 
also  in  all  stages  of  the  development  of  the  oonidia 
of  the  SphfBrotheoa  on  Bidena, 

The  resting  stages  are  of  especial  importance, 
as  it  is  at  this  time  that  the  connection  of  oentro- 
somes  and  chromatin  is  of  especial  significance 
as  giving  evidence  of  the  permanence  of  the  chro- 
mosomes as  definitely  organized  bodies. 

The  center  in  these  conidial  nuclei  is  disk- 
shaped  and  lies  on  the  outside  of  the  nuclear 
membrane.     Cases  in  which  the  center  is  pulled 


into  the  cavity  of  the  nucleus  are  found,  but  are 
plainly  artefacts  due  to  fixation,  as  are  probably 
also  the  similar  cases  figured  by  Maire  and  Guil- 
liermond.  The  chromatin  in  the  resting  condition 
may  appear  almost  homogeneous  and  evenly  dis- 
tributed in  the  nuclear  cavities,  but  even  here  a 
few  strands  show  the  special  connection  of  the 
mass  with  the  central  body. 

In  the  prophases  the  granular  material  becomes 
gradually  aggregated  in  strands  which  show  a 
definite  orientation  toward  the  central  body.  The 
gradual  differentiation  of  a  spirem  can  be  traced 
in  all  its  stages  and  the  heavy  strands  finally 
formed  are  always  attached  at  one  end  to  the 
center.  Throughout  the  resting  stage  and  pro- 
phases organic  connection  is  maintained  between 
the  central  body  and  chromatin  and  thus  a  mech- 
anism is  provided  for  the  maintenance  of  the 
individuality  of  the  chromosomes  through  the 
processes  of  splitting  in  nuclear  division  and  of 
fusion  in  pairs  side  by  side  in  fertilization.  The 
spindle  formation  follows  the  usual  type  which  I 
have  described  for  the  nuclei  of  the  ascus. 

Ifuolear  Phenomena  in  Laohnea  aouiellaia:  WiUD- 

lAM  H.  Bbowk,  Johns  Hopkins  University.    By 

invitation. 

The  asci  of  Laohnea  aouiellaia  arise  from  a  one- 
celled  ascogonimn  at  the  base  of  the  fruit-body. 
No  antheridium  has  been  observed  and  no  fusion 
or  pairing  of  nuclei  in  the  ascogonium  or  young 
ascqgenous  hypha.  The  nuclei  of  the  vegetative 
hypluB,  ascogonium  and  ascogenoua  hyphie  show 
five  chromosomes.  During  prophase  these  ohro- 
mosomes  may  be  close  together  and  resemble  a 
second  nucleolus.  In  reorganizing,  the  daughter- 
nuclei  are  often  so  close  together  as  to  appear  to 
be  fusing.  These  two  phenomena  may  have  been 
mistaken  by  some  for  fusing  nuclei. 

The  usual  hooks  are  formed  at  the  ends  of  the 
ascogenous  hyphe.  The  two  nuclei  of  the  penul- 
timate cell  may  fuse  and  give  rise  to  the  nudens 
of  an  ascus,  or  they  may  not,  in  which  case  a 
second  hook  is  formed.  An  opening  is  formed 
between  the  ultimate  and  penultimate  cells  and 
the  nucleus  of  the  penultimate  migrates  into  the 
ultimate,  which  may  then  form  a  second  ascus  or 
another  hook.  This  process  may  be  repeated  many 
times. 

The  first  division  of  the  nudeus  of  the  aaous  is 
the  redudng  division  and  shows  the  usual  hetero- 
typic prophases.  It  is  the  only  division  thai 
shows  the  diploid  number  of  chromosomes. 

The  spore  wall  is  laid  down  near  the  outer 
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limits  of  the  recurved  spindle  fibers,  but  it  is  not 
formed  out  of  them. 

Tv>o  Trunk  Diaeasea  of  the  Willow  Oak  {Quercua 

pheUoa) :  Hebmann  von  Schbenk,  St.  Louis, 

Mo. 

The  willow  oak  is  attacked  by  two  polyporoid 
fungi  which  destroy  the  heart  wood.  No  such 
diseases  have  hitherto  been  described,  and  the 
discovery  at  this  time  was  due  to  the  unusual 
hurricane  which  destroyed  vast  numbers  of  trees 
in  the  southern  states  during  the  past  fall. 

A  description  of  the  cause  of  the  disease,  the 
manner  in  which  the  trees  are  attacked  and  de- 
stroyed and  the  distribution  form  the  chief  topics 
of  the  paper. 

A  Trunk  Diaeaae  of  the  Osage  Orange  {Towylon 
pomiferum) :  Hbsmaniv  von  Schbenk,  St. 
Louis,  Mo. 

The  oeage  orange  has  hitherto  been  considered 
as  practically  immune  from  fungus  diseases.  The 
wood  of  this  tree  is  very  indestructible  when  used 
for  structural  purposes,  and  so  far  as  known,  no 
fungus  ever  attacks  the  heart  wood.  The  present 
paper  describes  the  finding  of  fungus  disease  of 
the  heart  wood,  which  occurs  in  living  trees.  This 
disease  is  of  particular  interest  in  view  of  the 
geologic  age  of  the  genus,  and  furthermore  in  view 
of  the  fact  that  this  is  the  first  case  of  a  trunk 
disease  of  this  species. 

Studies  on  the  Toxicology  of  Diplodia  zees: 
HowABD  S.  Beed,  Agricultural  Experiment  Sta- 
tion, Blackburg,  Virginia. 

A  brief  examination  of  the  literature  dealing 
with  the  etiology  of  pellagra  shows  great  diversity 
of  opinion  as  to  the  identity  of  the  fungi  held 
responsible  for  the  deleterious  property  of  the 
affected  maize.  In  this  connection  attention  is 
called  to  the  recent  spread  in  this  country  of 
Diplodia  zees.  This  fungus  became  conspicuous 
as  the  cause  of  wide-spread  injury  to  maize  almost 
simultaneously  with  the  appearance  of  pellagra. 
It  is  also  present  in  European  countries  where 
pellagra  is  found.  Recent  studies  have  shown  that 
the  fungpis  lives  parasitically  upon  the  growing 
main  as  well  as  saprophytically  upon  the  mature 
grain. 

The  author  has  in  progress  chemical  and  physi- 
ological experiments  upon  the  properties  of  maize 
infected  with  Diplodia,  The  chemical  substances 
isolated  to  date  have  similarity  to  those  isolated 
by  Lombroso.  Physiological  experiments  have 
shown  that  the  infected  maize  is  toxic  to  small 
animals. 


Some  Notes  on  Solerotinia  fruotigena:  JaheS  B. 

Pollock,  University  of  Michigan. 

Aderhold  suggested  in  1005  that  the  species  of 
Sclerotinia  commonly  attacking  stone  fruits  in  the 
United  States  was  S.  oinerea  and  not  S.  fruoti- 
gena, as  had  been  assumed.  He  based  his  opinion 
on  several  facts:  the  color  of  the  tufts  of  macro- 
nidia  on  the  attacked  fruits,  the  size  of  the 
conidia,  the  occurrence  in  Europe  of  £f.  oinerea 
chiefly  on  stone  fruits  and  of  S.  fructigena  on 
pome  fruits,  and  lastly  on  the  size  of  asd  and 
ascospores  which  Norton  described  in  1002. 

Studies  were  made  on  material  collected  at  Ann 
Arbor  and  Lansing,  Michigan,  and  this  was  com- 
pared with  the  reports  of  various  workers  in 
Europe  and  the  United  States.  The  conclusions 
reached  are: 

Norton's  measurements  for  asci  and  ascospores 
are  probably  incorrect.  The  apothecia  found  in 
Michigan  as  well  as  in  other  parts  of  the  United 
States  agree  very  closely  with  those  of  Solerotinia 
fruotigena  as  found  in  Europe.  There  is  a  wide 
range  in  the  size  of  the  macroconidia,  especially 
on  artificial  media,  and  as  found  in  nature  they 
are  generally  smaller  in  the  United  States  than 
in  Europe. 

In  the  United  States  the  species  occurs  more 
commonly  on  stone  fruits,  and  in  Europe  more 
commonly  on  pome  fruits. 

Sclerotinia  fructicola  (Winter)  Rehm  is  in  all 
probability  the  same  species  as  Sclerotinia  fruoti- 
gena (Pers.)  Norton. 

The  Present  Status  of  the  Cytology  of  the  Rusts: 
E.  W.  Olive,  South  Dakota  State  College  of 
Agriculture  and  Mechanic  Arts. 
Only  fourteen  species  of  rusts  have  contributed 
so  far  toward  a  solution  of  the  problem  as  to  the 
sexual  cell  fusions  in  this  group  of  fungi.  Of  this 
number,  nine  were  ecial  forms,  five  telial.  Black- 
man  himself  leaves  his  four  telial  species  in  a 
doubtful  condition;  and  the  writer's  work  on  the 
development  of  the  secidium  cup  forms  casts  doubt 
on  the  interpretation  of  both  Christman  and 
Blackman  as  to  the  four  cup  forms  which  they 
studied;  thus  leaving  only  six  species  in  a  pre- 
sumably stable  condition  as  to  the  method  of 
sexual  union.  Of  these  six  species,  three — Oymno- 
conia  interstitialis,  Phragmidium  speciosum  and 
Phragmidium  violaceum,  belong  to  the  diffuse 
cseoma  type  of  aecidium;  two — Phragmidium  po- 
tentilke-canadensis  and  Triphragmium  ulmariecs, 
to  the  primary  uredo  type,  and  one — Pucoinia 
transformans,  to  the  micro-puccinia  type. 
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To  this  list  the  writer  is  now  able  to  add  three 
of  the  cup-secidium  type  of  rusts  as  showing  sexual 
fusions.  Further,  a  large  proportion  of  the  fifty 
species  of  eecidium  cups  under  investigation  have 
been  found  to  show  a  multinucleated  stage  in 
their  development;  this  stage  following,  in  the 
three  species  above  mentioned,  the  sexual  fusions. 
A  contribution  has  been  also  made  in  this  investi- 
gation toward  the  solution  of  the  problem  as  to 
the  origin  and  function  of  the  peridium,  it  being 
found  to  arise  in  the  manner  described  by  Rosen 
and  Richards.  Some  observations  seem  to  show, 
moreover,  that  the  peridial  cells  exert  a  sort  of 
digestive  function,  in  addition  to  acting  as  a 
protection  to  the  expanding  secidial  mass. 

Cultures  of  VredineoB  in  1909 :  J.  C.  Abthub,  Pur- 
due University. 

The  paper  covers  a  report  in  detail  of  the  work 
in  growing  plant  rusts  during  the  year  1900,  this 
being  the  eleventh  year  that  the  work  has  been 
carried  on.  It  is  almost  entirely  devoted  to  the 
heteroecious  species  of  grass,  sedge  and  cedar 
forms.  One  new  species  of  the  last  has  been  sepa- 
rated, having  eecia  on  Amelanohier  leaves  of  the 
type  of  Rcestelia  comuta  and  telia  on  the  branches 
of  red  cedar.  Only  one  new  combination  was 
worked  out  among  the  grass  rusts,  and  none 
among  the  sedge  rusts,  but  much  additional 
information  is  reported  on  species  previously 
cultivated. 

Geoboe  T.  Moobb, 

Secretary 

SOCIETIES  AND  ACADEMIES 

THE  PHILOSOPHICAL   SOCIETY   OF   WASHINGTON 

The  676th  meeting  was  held  on  February  12, 
1910,  President  Woodward  in  the  chair.  Two 
papers  were  read. 

The  Solar  Constant  of  Radiation:  C.  G.  Abbot,  of 
the  Astrophysical  Observatory  of  the  Smith- 
sonian Institution. 

The  speaker  stated  that  when  in  1903  deter- 
minations of  the  solar  constant  of  radiation  were 
b^gun  by  the  Smithsonian  Astrophysical  Observa- 
tory, values  ranging  from  Pouillet's  1.76  to 
Angstr5m's  (withdrawn)  value  of  4.1  calories 
were  quoted  in  the  best  text-books,  generally  with 
a  preference  for  Langley's  value  3.0  calories.  The 
discrepancy  existed  (1)  because  no  international 
standard  scale  of  pyrheliometry  had  been  estab- 
lished, so  that  measurements  of  different  observers 
might  differ  by  ten  or  even  twenty  per  cent., 
according  to  what  pyrheliometer  they  employed; 


(2)  because,  since  no  spectrum  energy  measure- 
ments had  been  made  except  by  Langley  (and  his 
wrongly  reduced),  the  observations  made  were 
incapable  of  yielding  the  correction  for  loss  in 
air,  and  hence  recourse  was  had  to  purely  em- 
pirical and  untrustworthy  formulte  of  extra- 
polation. 

At  Washington,  Mt.  Wilson  and  Mt.  Whitney 
(sea-level,  one  mile  and  three  miles  elevation) 
complete  spectro-bolometric  and  pyrheliometric 
measurements  have  been  made  on  several  hundred 
different  days  from  1903  to  1909.  Simultaneous 
determinations  at  Washington  and  Mt.  Wilson  in 
1905  and  1906  agreed  within  the  probable  error 
of  the  Washington  obser\'ations.  Simultaneous 
observations  at  Mt.  Wilson  and  Mt.  Whitney  in 
1909  agreed  within  0.5  per  cent.  Hence  it  is 
believed  that  the  formula  of  Bouger  for  the  at- 
mospheric extinction  of  monochromatic  rays  (such 
as  the  bolometer  observes)  is  not  only  theoret- 
ically well  grounded,  but  experimentally  verified, 
for  otherwise  the  solar  constant  values  obtained 
by  its  aid  from  such  different  atmospheric  levels 
could  hardly  agree. 

Three  different  copies  of  Abbot's  water-flow 
standard  pyrheliometer  have  been  tried  on  Mt. 
Wilson  with  closely  agreeing  results.  In  this 
instrument  the  measurements  are  checked  by  ob- 
serving known  quantities  of  heat  electrically  in- 
troduced. The  scale  of  the  instrument  appears 
to  be  about  three  per  cent,  above  that  of  the  new 
Angstrttm  pyrheliometers,  but  careful  redetermi- 
nations of  the  constants  of  the  Abbot  pyrheliom- 
eters are  now  being  made  by  Mr.  Aldrich,  and 
these  may  alter  the  scale  by  as  much  as  one  per 
cent.  When  verified,  four  silver  disk  secondary 
pyrheliometers  of  the  Smithsonian  Institution  will 
be  calibrated  to  this  scale  and  sent  abroad  to 
promote  a  uniform  international  system  of  pyr- 
heliometry. 

Provisionally  the  mean  value  of  the  solar  con- 
stant may  be  given  as  1.92  calories  per  square 
centimeter  per  minute. 

Mr.  Abbot  also  spoke  briefly  of  the  apparent 
variations  of  the  solar  constant  of  radiation. 

The  Nitrogen  Thermometer  from  Zino  to  Pal- 
ladium: A.  L.  Day  and  R.  B.  Sosman,  of  the 
Greophysical  Laboratory  of  the  Carnegie  Insti- 
tution of  Washington.  Presented  by  R.  B. 
Sosman. 

The  preliminary  work  of  Day  and  Clement  at 
the  geophysical  laboratory  developed  the  appa- 
ratus for  accurate  measurement  of  temperatures 
with  the  nitrogen  thermometer.     It  consisted  of 
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the  following  essential  parts:  (1)  a  gas-tight 
platin-iridium  bulb  of  constant  volume;  (2)  a 
platinum  resistance  furnace,  arranged  to  give  a 
uniform  temperature  over  the  bulb;  (3)  a  gas- 
tight  furnace  jacket,  water  cooled,  arranged  to 
provide  the  same  pressure  outside  as  inside;  (4) 
an  open  mercury  manometer,  with  the  minimum 
possible  unheated  volume  between  bulb  and 
manometer. 

In  the  present  work,  an  alloy  of  80  Pt,  20  Rh, 
has  been  substituted  for  the  Pt-Ir  in  order  to 
avoid  the  error  due  to  contamination  of  the 
thermoelements  by  Ir. 

All  of  the  errors  and  corrections  have  been 
examined  and  their  amount,  as  far  ae  possible, 
experimentally  determined.  The  greatest  error  to 
which  the  present  gas  thermometer  is  subject  is 
the  lack  of  uniformity  in  temperature  in  an  air 
bath;  the  error  of  next  importance  is  that  in  the 
transfer  by  means  of  the  thermoelement. 

The  expansion  coefficient  of  the  bulb  material 
was  determined  from  300®  to  1400*.  Between 
these  limits  the  expansion  is  expressed  by  the 
formula  lO'/S  =  8.79  +  0.00161 1. 

The  temperatures,  on  the  nitrogen  scale,  of  the 
melting  points  of  eight  metals  and  two  silicates 
between  400*  and  1650*  were  determined  with  the 
ten  per  cent.  Pt-Rh  thermoelement  as  interme- 
diary between  the  nitrogen  thermometer  and  the 
fixed  points.  The  metals  were  all  analysed  by 
Dr.  £.  T.  Allen.  Two  initial  pressures  were  used, 
about  220  and  350  mm.;  no  systematic  difference 
could  be  observed  between  the  values  of  t  derived 
from  these  two  pressures.  The  final  results  are 
as  follows: 

in  air    in  graphite 

in  CO    in  graphite 

in  CO    in  graphite 

in  CO    in  graphite 

in  CO    in  graphite 

in  air    in  platinum 

n  N      in  magnesia 

n  H      in  magnesia 

n  air    in  magnesia 

n  air    in  platinum 
In  addition,  the  melting  temperatures  of  cad- 
mium   (320*)    and    of   aluminum    (658*)    were 
obtained,   but   these   metals   were   not    used    as 
standard  points. 

By  adding  the  optically  determined  difference 

of  206*  to  the  palladium  point  obtained  above, 

the  melting  point   of   platinum   is   found   to  be 

1755*,  which  is  not  more  than  5*  in  error. 

The  curve  of  the  80  Pt  10  Rh  thermoelement 


Zinc 

Antimony 

Silver 

Gold 

Copper 

Diopside 

Nickel 

Cobalt 

Palladium 

Anorthite 


418.2  ±  0.3 
629.2  ±  0.5 
960.0  ±  0.7 

1062.4  ±  0.8 
1082.6  ±  0.8 

1391.2  ±  1.5 

1452.3  ±  2.0 
1489.8  ±  2.0 
1549.2  ±  2.0 

1549.5  ±  2.0 


was  found  to  deviate  considerably  from  the  very 
generally  usied  parabola  passing  through  zinc, 
antimony,  silver  and  copper,  and  extrapolated 
above  the  latter  temperature.  The  low  value  of 
1710*  for  the  melting  point  of  platinum  obtained 
by  this  extrapolation  is  therefore  explained. 

There  is  a  disagreement  of  from  1.0*  to  1.3* 
between  the  present  scale,  at  its  lower  end,  and 
the  scale  hitherto  in  use  for  calibrating  the 
platinum  resistance  thermometer.  The  cause  of 
the  difference  is  not  known.  Between  500*  and 
1100*  the  present  scale  is  about  1.5*  lower  than 
the  Reicheanstalt  scale  in  general  use.  Above 
1100*,  the  temperatures  of  palladium  and  pla- 
tinum obtained  by  Holbom  and  Valentiner  are 
shown  to  be  too  high,  and  the  new  values  aie 
about  those  expected  from  previous  estimates. 

R.  L.  Fabib, 
Secretary 

THE   NEW   TOBK   ACADEMY   OF   SCIENCES 
SECTION  OF  BIOLOGY 

A  BBOULAB  meeting  of  this  section  was  held  at 
the  American  Museum  of  Natural  History,  De- 
cember  13,    1909,  Chairman  Frank  M.  Chapman 
presiding.    The  following  papers  were  read: 
Uotes   of   an   Ornithologist   in   South   America: 

Mr.  C.  WnuAic  Beebe. 

The  speaker  gave  an  account  of  three  expedi- 
tions to  the  forest  regions  of  British  Guiaaa, 
South  America,  for  the  purpose  of  studying  and 
collecting  the  rarer  birds  of  that  locality.  Many 
admirable  photographs  were  shown  of  rare  birds, 
among  them  the  first  photographs  ever  taken  of 
the  hoctyui,  the  female  being  shown  in  her  char- 
acteristic crouching  attitude  near  the  nest  and  a 
flock  of  eleven  in  one  tree.  Incidentally  some 
remarkable  photographs  of  mammals  were  ob- 
tained, among  them,  one  showing  six  capybaras 
and  several  young  on  a  river  bank  taken  by  Dr. 
Hiram  Bingham,  and  one  of  a  manatee  swimming 
with  mouth  and  nostrils  just  above  the  water. 

The  Influence  of  the  Nervous  System  in  Regenera- 

tton:  Mr.  A.  J.  Goldfabb. 

The  speaker  briefly  reviewed  the  suggestions 
that  had  heretofore  been  made  to  account  for  the 
fact  that  some  animals  were  able  to  replace  a 
missing  organ,  while  others  were  unable  to  do  so. 
A  concise  summary  was  then  given  of  the  experi- 
mental data  that  supported  the  conclusion  that 
regeneration  was  dependent  upon  a  stimulus  ex- 
erted by  or  through  the  central  nervous  system. 

The  speaker  then  described  the  experiments  that 
he  had  made  during  the  last  several  years,  upon 
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five  widely  different  kinds  of  animals.  In  each 
animal  the  most  painstaking  care  was  taken  to 
make  certain  that  aXl  motor  or  sensory  or  both 
of  these  cells,  innervating  a  given  organ  had  been 
completely  destroyed.  In  spite  of  the  total  re- 
moval of  the  nerve  stimuli  the  roissing  organ  was 
r^enerated  in  every  case.  Thus  the  frog  tadpole 
regenerated  its  tail,  the  adult  newt  D.  viridesoena 
regenerated  its  tail  and  leg,  the  earthworm  its 
head,  the  starfish  its  arm,  and  the  planarian 
D,  laoteum  the  anterior  third  of  its  body.  It  was 
pointed  out  that  the  agreement  among  these  very 
different  organisms  probably  signified  that  ani- 
mals as  a  whole,  whether  during  their  larval  or 
during  their  adult  atage  of  developmrait,  regen- 
erate their  missing  organs  independently  of  a 
central  nerve  stimulus. 

At  the  annual  dinner  and  business  meeting  of 
the  New  York  Academy  of  Sciences,  held  at  the 
Hotel  Endicott,  New  York  City,  December  20, 
1009,  the  following  officers  were  elected  for  the 
Section  of  Biology  for  1910: 

Chairman — ^Professor  Charles  B.  Davenport. 

Secretary — ^Dr.  L.  Hussakof. 

A  REOUiiAS  meeting  of  this  section  was  held  at 
the  American  Museum  of  Natural  History,  Jan- 
uary 10,  1910.  In  the  absence  of  Chairman  Chas. 
B.  Davenport,  Mr.  Roy  W.  Miner  presided.  The 
following  papers  were  read: 

Some  Remarks  on  Myriapoda:  Mr.  Rot  W.  Minbb. 
The  speaker  gave  an  illustrated  talk  on  the 
myriapods,  dwelling  on  their  classification,  evolu- 
tion and  morphology.  Handlirsch's  theory  of  the 
derivation  of  the  Crustacea,  Myriapoda  and  Hexa- 
poda  from  pro-annelidan  stock  through  trilobite 
forms  was  discussed  in  some  detail,  special  atten- 
tion being  given  to  the  evolution  of  the  ancestral 
insects  (Paleodictyoptera)  from  the  trilobites, 
and  their  relation  to  the  primitive  myriapod 
stock.  All  the  more  typical  myriapods  were  illus- 
trated and  their  striking  anatomical  features 
commented  on. 

The  UUra-miorosoope  and  its  AppUoation  to  the 
Study  of  Miorosoopiodlly  Invisible  Particles: 
Dr.  Max  Mobsb. 

The  ultra-microscope  was  devised  by  Zsigmondy 
and  Siedentopf  on  the  principle  determined  by 
l^dall,  that  if  a  solution  is  examined  under  the 
microscope  by  means  of  horizontal  illumination 
and  not  by  light  transmitted  through  it  by  the 
substage  mirror,  the  particles  within  the  solution 
polarize  the  light  and  thereby  render  them  visible 


as  scintillations  against  a  dark  background.  By 
means  of  this  instrument,  solutions  which  appear 
perfectly  homogeneous  by  means  of  the  ordinary 
microscope  are  shown  to  be  composed  of  particles 
in  suspension.  Bodies  approaching  the  dimensions 
of  molecules  can  be  made  visible. 

Colloidal  solutions  have  been  analyzed  by  means 
of  the  ultra-microscope  and  shown  to  be  suspen- 
sions of  particles  in  a  homogeneous  medium. 
Thus,  colloidal  gold  and  platinum  are  resolved 
into  such  pseudo-BolutionB.  Albumens  fall  under 
this  heading  and  studies  of  their  nature  have 
shown  that  they  are  not  homogeneous  in  solution, 
but  are  rather  fine  suspensions. 

The  ultra-microscope  as  first  devised  has  been 
modified  so  as  to  be  adapted  to  the  study  of 
living  bacteria.-  The  substage  condenser  of  a 
microscope  is  replficed  by  one  where  the  lens,  in 
place  of  being  biconvex,  is  parabolic  and  a  stop  is 
placed  in  the  center  of  the  disc  so  that  no  direct 
rays  pass  to  the  eye,  but  only  those  that  have 
been  polarized  by  the  bacteria  which  receive  the 
rays  that  are  sent  through  them  horizontally. 
The  bacteria  flora  of  teeth  was  shown.  Spiro- 
ciiietes  and  rod  forms  are  seen  and  taeir  locomotor 
organs  are  made  visible. 

Notes  on  the  RestorcUions  of  the  Cretaceous  Birds 

Hesperomis     and    Baptomis:     Mr.     Babnum 

Bbown. 

A  few  brief  notes  from  a  forthcoming  paper 
were  presented.  The  anatomy  of  Hesperomis  as 
known  from  described  material  was  discussed  and 
compared  with  a  skeleton  recently  mounted  in  the 
American  Museum.  In  this  specimen  for  the  first 
time  a  complete  tail  is  known.  The  swimming 
pose  here  chosen  is  accepted  as  the  one  that  best 
represents  the  aquatic  habits  of  the  bird  and  more 
nearly  conforms  to  the  structure  of  the  limbs. 
The  peculiar  arrangements  of  the  palate  bones  in 
Hesperomis  and  the  contemporary  Baptomis  were 
shown  to  constitute  characters  that  distinguish 
them  from  all  known  birds. 

Two  new  specimens  have  made  possible  a  paper 
restoration  of  Baptomis  which  in  some  characters 
is  more  primitive  than  Hesperomis.  The  striking 
features  are  a  complete  fibula,  heretofore  known 
only  in  Archcsopteryw  and  a  very  long  tail  of 
which  fourteen  vertebrae  are  preserved.  There 
were  at  least  sixteen.  The  palate  bones  are  like 
those  of  Hesperomis. 

L.   HUBSAKOF, 

Secretary 
Amebioan  Museum  of 
Natubal  Histobt 
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THE    PROBLEM    OF    THE    ASSISTANT 
PROFESSOR*    II 

We  now  pass  to  the  second  division  of 
our  subject,  which,  because  of  its  SQmewhat 
broader  aspects,  requires  a  slightly  differ- 
ent mode  of  presentation. 

Questions  18,  19  and  20  were  prepared 
with  a  view  to  elicit  information  upon  the 
extent  of  academic  freedom  and  of  partici- 
pation in  the  solution  of  university  prob- 
lems, enjoyed  by  assistant  professors. 

Says  President  Eliot  in  his  most  valu- 
able and  suggestive  **  University  Admin- 
istration": 

For  determiniiig  the  educational  policy  of  a 
seat  of  learning,  the  faculties  are  the  most  impor- 
tant bodies  in  the  entire  institution.  ...  It 
devolves  upon  the  faculties  ...  to  discern,  recom- 
mend and  carry  out  the  educational  policies  of  the 
institution.  .  .  .  Membership  in  a  faculty  should 
therefore  be  limited  to  professors,  associate  pro- 
fessors and  assistant  professors,  and  to  those 
instructors  who  have  received  appointments  with- 
out limit  of  time.  ...  It  is  of  the  utmost  impor- 
tance that  every  faculty  contain  enough  young 
men  to  bring  forward  in  debate  the  views  and 
feelings  of  the  recent  college  generation.  To  have 
its  administration  fall  chiefly  into  the  hands  of 
elderly  men  is  a  grave  misfortune  for  any  insti- 
tution. There  is  always  good  work  that  veterans 
who  retain  their  physical  and  mental  alertness 
can  do;  but  the  control  of  a  university's  policy 
should  not  be  confided  to  them  alone.  ...  By  the 
vitality,  inventiveness  and  enterprise  of  its  fac- 
ulty, it  is  safe  to  judge  any  institution  of  learning. 

President  Hyde,  in  his  refreshing  paper 
on  ** Personality  and  College  Professors,"* 
adds  to  this : 

*  A  paper  prepared  for  the  eleventh  annual 
conference  of  the  Association  of  American  Uni- 
versities, on  behalf  of  Leland  Stanford  Junior 
University,  by  Professor  Guido  Hugo  Marx  and 
presented  by  Professor  Charles  H.   Huberich. 

*The  Outlook,  August  21,  1909,  pp.  931-7. 
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Because,  in  an  experience  of  twenty-four  years, 
I  have  seen  96  per  cent,  of  all  administratiTe 
reforms  advocated  and  accomplished  by  men  under 
thirty-five,  I  heartly  endorse  President  Eliot's 
principles  of  juniority  as  the  distinguishing  mark 
of  a  progressive  as  distinct  from  a  stagnant 
institution. 

The  three  university  presidents,  of  those 
not  now  in  service,  who  have  exerted  the 
greatest  formative  influence  upon  the  mod- 
ern American  university,  are  Presidents 
Eliot,  Oilman  and  White.  The  first  took 
up  his  presidential  duties  at  Harvard  at 
the  age  of  35 ;  the  second  at  California  at 
the  age  of  41  and  at  Johns  Hopkins  at  46 ; 
the  third  at  Cornell  at  35. 

In  view  of  the  foregoing  facts,  the  ex- 
tent of  participation  by  men  of  37  in  the 
direction  and  control  of  educational  poli- 
cies of  the  several  universities,  disclosed  by 
the  following  tjrpical  answers,  is  enlight- 
ening. The  replies  were  formulated  from 
a  few  more  than  a  hundred  received  from 
twenty  institutions.  Unless  otherwise 
stated,  three  or  more  answers  were  received 
from  the  institution.  A  composite  reply  is 
arranged,  to  give  the  range  of  replies  from 
each  individual  institution,  as  representing 
the  point  of  view  of  the  assistant  pro- 
fessor. 

Query  18a  was:  **What  are  your  opin- 
ions concerning  the  status  of  the  assistant 
professorship  in  sharing  in  the  determina- 
tion of  general  policies  of  your  institu- 
tion!'' 

The  replies: 

1.  "The  policies  of  the  university  are  really 
shaped  by  the  president."  "  Assistant  ^professors 
have  a  vote  in  the  council,  just  as  the  full  and 
associate  professors  have.  They  do  not  often 
initiate  movements  or  policies,  but  have  the  full 
right  of  discussion,  voting,  etc"  "  Nothing  more 
to  be  desired." 

2.  "  Assistant  professor  has  status  a  little  above 
janitor."     (Less  than  three  replies.) 

3.  "Fairly  satisfactory  here."  "They  should 
have  a  full  share  in  administrative  and  depart- 


mental policy,  because  unless  they  have  such  a 
share,  with  its  responsibilities  and  the  recognition 
resulting  from  it,  the  better  part  of  their  experi- 
ence, idealism  and  progressiveness  is  wasted." 

4.  "Fairly  satisfactory."  (Less  than  three  re- 
plies. ) 

5.  "  Satisfactory."  "  They  have  as  much  influ- 
ence, nearly,  as  full  professors."  "They  have 
little  share  in  the  determination  of  general  poH- 


» 


cies. 

6.  "There  are  no  differences  [between  assistant 
and  full  professors]  in  these  matters."  (Less 
than  three  replies.) 

7.  "Very  little  direct  influence  at  present.*' 
"  He  has  a  seat  and  voice  in  his  college  faculty, 
but  not  in  the  general  university  senate."  "  Not 
much  share." 

8.  "  Have  a  vote  in  faculty  meetings."  "  Share 
but  slightly  in  the  determination  of  general  poli- 
cies." "Only  through  suggestions  to  the  head  of 
the  department."  "  General  policies  are  deter- 
mined largely  in  meetings  of  the  faculty  heads  of 
departments." 

9.  "  No  voice  whatever  in  determining  institu- 
tional policies."  "  At  present  assistant  professors 
have  no  share."     "None." 

10.  "Very  little."  "Mostly  in  hands  of  the 
deans."  "Think  assistant  professors  little  less 
powerful  than  full  professor.  Believe  a  sugges- 
tion from  either  would  be  considered  by  the  ad- 
ministration with  equal  care."  ( Note  inference  to 
be  drawn  from  this  last  sentence.  A  aide-light  is 
thrown  by  the  volunteered  statement  of  one  who 
left  this  institution  for  a  larger  one :  "  Conditions 
in    this    respect    were    highly    unsatisfactory    at 
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11.  "Not  being  member  of  council,  can  not 
answer."  "  Believe  most  assistant  professors  to 
be  of  ripe  enough  age  and  sober-minded  enough 
to  give  some  good  ideas."  "  No  discrimination 
save  in  excluding  new  assistant  professors  from 
council  for  three  years."    "  It  is  all  it  should  be." 

12.  "Almost  no  share."  "Has  little  influence; 
mostly  done  by  older  men."  "Mostly  in  hands 
of  heads  of  departments.  Here  the  elder  states- 
men are  in  control." 

13.  "As  a  rule,  given  altogether  too  little  say." 
"  Is  given  no  say  in  policy  of  institution." 
'*  Should  be  heard  in  regard  to  such  questicms." 
"  Has  a  vote  in  all  faculty  actions."  "  When  a 
division  is  called  for  in  faculty  meeting,  professors 
have  two  votes,  assistant  professors  one  vote  and 
instructors  no  vote." 
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14.  "Satisfactory  in  all  respects.  Depends  en- 
tirely on  his  individual  ability."  ''  As  to  general 
policies,  all  assistant  professors  have  a  vote,  as 
well  as  professors  and  deans,  in  the  council." 

15.  "Left  to  heads  of  departments."  "Inci- 
dental [share]  only."  "  Should  be  given  full  vote 
on  questions  pertaining  to  institution  policy." 
"The  assistant  professors  are  members  of  the 
general  faculties  in  which  they  teach." 

16.  "  Should  have  a  vote  in  all  matters  sub- 
mitted to  members  of  the  institution."  "  I  am  in 
the  council  which  determines  the  policy.  Am 
elected  by  confreres  below  rank  of  clinical  pro- 
fessor. Other  assistant  professors  are  members  of 
the  '  faculty/  which  is  without  power  of  initia- 
tive."    (I^ess  than  three  replies.) 

17.  "  My  share  is  as  large  as  that  of  the  aver- 
age full  professor."  "  In  my  case  I  can  see  no 
difference  between  assistant  and  full  professors  in 
this  respect."  "We  enjoy  all  the  privileges  of 
full  professors,  but  receive  smaller  salaries.  It 
seems  to  me  that  is  about  the  only  distinction 
here." 

18.  "  Depends  upon  personality  and  attainments 
of  the  assistant  professor."  "  They  have  a  great 
deal  of  influence  here  with  us,  and  vote  in  faculty 
and  committee  meetings  just  as  full  professors 
do."    "  Perfectly  satisfactory." 

10.  "  An  appropriate  share."  "  Have  votes  on 
all  questions  in  faculty  meetings  and  serve  on 
many  important  committees." 

20.  "  No  influence."  "  General  policies  are  de- 
termined entirely  by  the  full  professors." 

The  foregoing  replies  show  considerable 
range  of  institutional  policy.  Taken  with 
their  contexts  (necessarily  omitted  here) 
they  also  disclose  a  prevailing  conception 
of  a  faculty,  as  a  body  scarcely  so  impor- 
tant and  influential  in  its  functions  as  the 
ideal  quoted  from  President  Eliot  at  the 
beginning  of  this  section.  In  this  light, 
such  apparently  discrepant  answers  as,  for 
instance,  those  grouped  under  institution 
5,  fall  into  harmony,  and  so  interpreted 
would  mean  that  the  faculty,  as  a  whole, 
bears  but  small  part  in  shaping  policies, 
but  in  that  part  the  assistant  professors 
have  nearly  the  influence  of  the  full  pro- 
fessors. 

Our  next  query  is  directed  at  one  of  the 


most  sensitive  points  in  the  present-day 
university  organizations— the  status  of  the 
assistant  professor  in  sharing  in  the  de- 
termination of  departmental  policy,  cur- 
riculum and  assignment  of  courses.  The 
replies  are  grouped  by  institutions,  al- 
though, under  the  prevailing  system  of 
departmental  organization  with  permanent 
heads  possessing  ill-deflned  powers,  it  is 
natural  to  expect  greater  variations  within 
the  individual  institutions,  according  to 
the  interpretation  of  their  duties  by  the 
various  department  heads. 
Query  18&,  replies: 


1.  "  The  head  has  absolute  power."  "  According 
to  the  disposition  of  the  head  of  the  department." 
"  Departments  vary  in  this  university .  In  some  it 
is  done  by  conference  and  general  meetings.  In 
some  ( e.  g,)  we  are  called  upon  occasion- 
ally for  suggestions  in  writing,  all  decisions  rest- 
ing with  the  head  of  the  department.  We  have 
had  about  three  department  meetings  in  fifteen 
years.  We  get  in  writing  our  assignment  of 
courses  and  hours  from  the  head  of  the  depart- 
ment." "  Departmental  policy  ( depart- 
ment) very  democratic.  Majority  of  questions 
determined  by  vote  of  entire  department.  Indi- 
vidual wishes  consulted  wherever  feasible." 

2.  "  Is  consulted  about  only  his  own  courses." 
(Less  than  three  replies.) 

3.  "  Fairly  satisfactory." 

4.  "Satisfactory  in  my  department."  "Very 
pleasant  relations  with  the  head  of  department." 
(Less  than  three  replies.) 

5.  "Considerable,  but  (in  general)  insufficient 
share."  "They  have  little  to  do  with  it.  The 
system  of  departmental  headship  is  to  blame  for 
this.  This  is  the  most  detrimental  arrangement 
within  our  universities  at  present."  "  Unsatisfac- 
tory. Too  much  power  is  centered  in  the  head  of 
the  department.  The  assistant  professor  given 
little  chance  to  influence  departmental  policy." 
*'  Have  been  practically  full  professor  except  in 
salary." 

6.  "No  difference   [between  assistant  and  full 

professors]  in  these  matters  at ."    "  Should 

have  an  advisory  capacity,  but  determination  of 
course  of  conduct  should  be  in  hands  of  heads  of 
departments."     (Less  than  three  replies.) 

7.  "Not   much   share."     "He  is  usually  oon- 
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suited,  but  there  is  no  formal  obligation  to  con- 
sult him."  "In  our  department,  the  assistant 
professor  is  an  important  factor  in  all  depart- 
mental policies,  and  helps  form  these  policies." 
"  A  large  share." 

8.  "  In  departmental  policy  more  attention  is 
paid  to  his  suggestions  [than  in  general  policy]." 
"  My  opinions  are  given  careful  consideration." 
"  Have  great  range  of  liberty.  The  professor  is 
one  of  the  best  in  this  regard  that  I  ever  knew." 

"  Departmental  policies  in  the department 

at  present  determined  by  the  two  heads.  Have 
poor  opinion  of  any  two-headed  arrangement." 
'*  Such  things  should  be  determined  by  conference 
of  all  members  of  the  departmental  staff." 

9.  "  Good  in  some  departments,  poor  in  others." 
"  Share  to  a  very  limited  extent."  "  Am  freely 
consulted  by  the  head  of  the  department  relative 
to  all  matters  of  departmental  policy."  "  Should 
have  a  vital  part."    "  Should  be  consulted." 

10.  "  No  share."  "  Voted  upon  in  general  fac- 
ulty meetings."  "An  equal  voice,  almost,  as  to 
departmental  affairs.  Great  freedom  in  expres- 
sion of  opinions,  etc."  "  We  are  very  democratic 
in  the  department."  "  Should  be  consulted,  and, 
I  believe,  is  here." 

11.  "Depends  upon  the  department."  "Not 
given  enough  responsibility  to  give  them  an  active 
interest  in  the  administrative  work  of  the  institu- 
tion, or  to  encourage  loyidty  to  it."  "  Should 
have  voice  in  planning  work  and  getting  just 
recognition  for  what  they  do."  "  Suggestions 
have  been  received  for  all  they  were  believed  to  be 
worth — ^perhaps  not  all  I  thought."  "  I  have  as 
much  voice  in  these  matters  as  if  I  were  a  full 
professor."    "  Well  off  in  this  respect."    "  All  it 

should  be."     "  In  department  conditions 

practically  ideal." 

12.  "Its  influence  felt  a  little,  but  not  much." 
"  Very  little ;  not  consulted  at  all."  "  Influence  in 
proportion  to  favor  enjoyed  in  eyes  of  head  of 
department." 

13.  "Shares  none  too  much."  "Very  little 
say."  "Should  be  heard  in  regard  to  such  ques- 
tions." "  Should  be  subject  to  the  head  of  depart- 
ment."    "In  department,   have   a   voice 

determining  departmental  policy."  "Too  many 
professors  think  they  should  have  sole  control. 
'Their  policies  might  be  disrupted.'" 

14.  "  In  the  large  departments  his  influence  is 
small  in  determining  [these  matters] ;  in  small 
departments  he  very  often  takes  the  place  of  the 
professor  or  bead  of  the  department  in  this  line 
of  work.     In   many  cases   has  entire   charge   of 


department  and  is  assistant  professor  in  name 
only."  "  I  have  independent  charge  of  [my  field].'* 
"  In  our  department  we  have  voice  in  the  deter- 
mination of  the  nature  of  the  work."  "  The  pro- 
fessor of  here  decides  all  matters  of  de- 
partmental policy,  curriculum  and  assignment  of 
courses." 

15.  "  In  my  department  the  head  makes  his  own 
policies  and  assigns  courses,  but  in  some  depart- 
ments the  assistant  professors  are  consulted." 
"  Suggestive  share."  "  Should  be  consulted  and 
allowed  to  help  in  this  part  of  work." 

16.  "  Should  be  consulted  in  the  same  way  a? 
any  full  professor  not  head  of  the  department,  and 
should  have  a  vote  in  all  matters  submitted  to 
vote  of  members  of  department."  (Less  than 
three  replies.) 

17.  "No  difference  here  in  these  matters  be- 
tween assistant  and  full  professors." 

18.  "  They  have  a  great  deal  of  influence  here." 
"Am  running  the  department  pending  a  future 
policy  to  be  settled  in  which  I  have  some  voice. 
In  other  departments  assistant  professors  have 
advisory  functions  and  are  given  considerable 
freedom  on  the  average."  "  We  have  some  voice 
— yet  the  dean  has  things  about  his  own  way." 
"  Share  equally  with  full  professors."  "  Perfectly 
satisfactory." 

10.  "Depends  largely  upon  the  department  head. 
In  my  own  department  the  assistant  professor  is 
treated  on  his  merits  as  a  man  and  has  as  much 
influence  as  he  deserves.  This  is  not  true  in  many 
other  departments."  "  Seldom  consulted."  "  Has 
a  full  share  in  departmental  matters."  "  Made  to 
feel  that  he  has  a  voice  in  the  government  of  the 
university  and  much  at  stake  in  his  own  depart- 
ment." "In  general  the  assistant  professor's 
position  in  these  matters  is  entirely  satisfactory." 

20.  "  In  general,  little  or  none."  "  Much  influ- 
ence in  departmental  policy." 

On  the  whole,  these  resalts,  while  show- 
ing more  free  participation  in  departmental 
than  in  general  university  matters,  still 
disclose  a  state  of  affairs  far  from  gener- 
ally democratic. 

The  next  query  (18c)  was  in  regard  to 
the  freedom  enjoyed  by  the  assistant  pro- 
fessor in  the  conduct  of  individual  classes. 
Here  the  replies  are  much  more  uniform, 
disclosing,  in  general,  a  gratifying  condi- 
tion of  entire  freedom,  within  the  limita- 
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tions  necessarily  imposed  by  correlation  of 
departmental  work.  There  is,  however,  a 
plentiful  sprinkling  of  ''Should  have  con- 
trol," which  sounds  as  if  the  wish  rather 
than  the  possession  were  father  of  the 
thought ;  and  also  others,  of  which  the  fol- 
lowing are  selected  as  t3rpical:  ''None." 
"Given,  usually,  freedom  in  conduct  of  my 
classes."  "A  marked  tendency  on  part  of 
head  to  urge  his  own  methods."     "The 

professor  of decides  the  texts 

to  be  used  and  the  amount  of  work  to  be 
covered."  "The  presence  of  his  superior 
in  the  room  (as  is  the  case  in  some  depart- 
ments) overseeing  his  work  is,  to  express  it 
mildly,  damnable."  "In  general,  not 
enough  freedom  is  allowed  in  those  courses 
which  require  several  sections  taught  by 
several  men."  By  way  of  variety,  one 
reply  suggests :  "Possibly  less  freedom  and 
more  supervision  in  some  cases  might  be 
better." 

The  aim  of  query  19  was  to  disclose  the 
conditions  of  nature  and  amount  of  work 
required,  and  whether  these  reasonably 
favor  carrying  on  advanced  work  and  in- 
tellectual growth.  Eleven  blank  or  non- 
committal replies  were  received.  Exactly 
50  reported  conditions  from  "reasonably" 
to  *  *  extremely ' '  satisfactory.  Pif  ty-one  re- 
ported conditions  as  unsatisfactory  for  one 
or  more  of  the  following  reasons :  Excess  of 
elementary  work;  correcting  exercises; 
preparation  of  laboratory  material;  com- 
mittee work;  inadequate  equipment  or 
library;  heavy  schedule  of  instructional 
work;  lack  of  presence  and  inspiration  of 
advanced  students,  and  pressing  need  to 
spend  all  available  time  in  supplementing 
salary. 

The  actual  amount  of  scheduled  work 
seldom  ranged  below  10  hours,  while  as 
high  as  18  appears  to  be  the  rule  at  some 
of  the  institutions;  as  high  as  20  is  re- 
ported and  15  is  not  uncommon.    Here  are 


a  few  typical,  significant  replies:  "Have 
ideal  research  position. "  "So  many  do  not 
take  advantage  of  the  existing  opportuni- 
ties that  I  should  suppose  a  reduction  of 
routine  duties  would  not  be  of  advantage 
to  the  university."  "Conditions  not  fav- 
orable to  research  beyond  that  necessary 
to  do  teaching  well."  "Have  had  almost 
no  time  for  past  five  years  for  research  or 
investigation."  "Nights,  holidays  and 
vacations  must  be  used  for  advanced  work 
instead  of  recreation."  "An  excess  of 
work  is  not  forced  upon  us,  but  it  is  at 
hand,  and  the  conscientious  man  does  it  to 
the  detriment  of  his  own  studies."  "It  is 
only  by  working  to  the  limit  that  I  am  able 
to  carry  on  any  research  work."  "The 
nature  and  amount  of  work  demanded  of 
me  have  made  me  deem  it  necessary  to  aim 
at  good  teaching.  This  has  been  favorable 
to  intellectual  growth  but  not  to  research." 
"The  heaviest  part  of  the  burden  of 
routine  teaching  work  is  borne  by  those 
below  the  rank  of  professor.  There  is, 
however,  good  opportunity  for  research 
and  advanced  work,  if  one  could  be  re- 
lieved of  the  awful  feeling  of  lack  of  ma- 
terial provision  for  the  future,  and  of  fam- 
ily responsibilities  not  adequately  met  in 
the  present." 

The  twentieth  question  was:  What  are 
the  conditions  governing  tenure  of  the  as- 
sistant professorship,  and  are  they  the  best 
for  reasonable  independence  of  thought 
and  action  t  Typical  replies  are  here 
grouped,  not  according  to  individual  in- 
stitutions, but  according  to  the  seven  pre- 
vailing systems  of  tenure.  In  the  outset 
it  should  be  stated  that,  judging  by  the  en- 
tire lack  of  mention  of  such  in  the  replies, 
influences  upon  tenure  from  outside  the 
university  are  gratifyingly  non-existent. 

1.  No  fixed  policy. 

"  We   have   no   fixed   policy.     Would  be   more 
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satierfactory  to  plan  for  the  future  with  more 
certainty." 

2.  Indeterminate.    Continued  from  year  to  year. 
"A   man'e  tenure    depends   upon   his   worth." 

*' Assistant  professors  are  not  supposed  to  have 
independence  of  thought  and  action.  They  are 
treated  as  mere  assistants  just  out  of  college." 
"  Wholly  dominated  by  head  of  department."  "  I 
believe  in  some  cases  the  institution  might  be 
better  served  if  there  were  not  so  much  inde- 
pendence of  thought  and  action  indulged  in." 

3.  Annual  appointment. 

**  The  tenure  of  office  depends,  if  I  mistake  not, 
on  the  wishes  (1)  of  the  head  of  the  department 
and  (2)  of  the  president.  The  actual  appointment 
is  for  the  year  only.  The  condition  is  unfortunate. 
It  can  not  tend  to  independence  of  thought  and 
action,  but  only  the  reverse.  It  cultivates  sub- 
servience, toadyism.  Its  ill  effect  is  intensified  by 
the  fact  that  the  assistant  professor  has  no  open 
market  in  which  he  may  offer  his  wares;  an 
'  agreement  in  restraint  of  trade '  virtually  exists 
among  leading  universities."  [  T]  "  The  under  men 
are  at  the  mercy  of  the  head  of  the  department, 
and  must  submit  to  any  treatment  if  that  head  is 
autocratic  or  overbearing.  Some  heads  keep  their 
men  reminded  that  they  may  lose  their  positions." 
''Until  ...  I  cringed  and  trimmed  and  was  not 
half  a  man  in  my  own  esteem.  I  know  dozens 
who  are  fawning  because  they  feel  it  necessary." 
"  One  can  not  know  whether  he  is  to  be  dropped 
out  at  the  end  of  the  year  or  not.  To  establish 
anything  like  a  permanent  home  seems  out  of  the 
question."  "I  think  that  a  three-  or  five-year 
term  would  be  preferable,  but,  if  the  president  is 
a  competent  person,  I  do  not  regard  the  matter 
of  great  importance."  "  Ck>ntinuance  in  position 
and  promotion  are  automatic,  provided  incum- 
bent's efficiency  is  reasonably  maintained."  "All 
that  should  be  asked  for." 

4.  Three  years. 

"  Reasonable  for  a  first  term."  "  Just  a  little 
better  than  one-year  tenure."  ■  "  This  seems  to  me 
reasonable  and  fair  and  theoretically  most  stim- 
ulating for  good  work."  "  I  am  inclined  to  think 
that,  for  one  thing,  under  the  three-year  tenure 
worry  over  future  possibilities  more  than  offsets 
any  advantage  of  stimulus  to  do  good  work  as 
means  of  retaining  position."    "  Conditions  by  no 

means  best.    When  I  lost  out  at I  had  a 

contract  with  the  president  and  regents  for  three 
years,  and  two  of  these  years  were  yet  before  me. 
It  was  deliberate  breach  of  contract.  ...  I  was 
never  allowed  to  face  my  accusers,  nor  do  I  know 


who  they  were.  When  I  expostulated  with  the 
dean,  be  bullied  me.  I  am  not  a  fighter  and  could 
not  stand  up  for  myself.  He  literally  bullied  me 
out  of  the  university.  .  .  .  The  moral  shock  of 
this  experience  I  never  shall  recover  from."  "I 
know  of  no  restrictions  on  thought  and  action 
except  in  a  few  departments,  the  heads  of  which 
are  inclined  to  be  domineering."  "  In  my  institu- 
tion the  assistant  professor  is  theoretically  inde- 
pendent, having  (after  three  years)  an  equal  voice 
in  the  coimcil  and  the  department.  Practically^ 
however,  he  is  dependent  on  the  good-will  of  the 
head  of  the  department.  In  the  two  vital  matters 
of  salary  and  promotion  he  has  no  personal  access 
to  the  president,  with  whom  the  formal  initiative 
rests,  but  is  obliged  to  depend  upon  whatever 
representations  the  head  of  the  department  may 
choose  to  make.  The  latter's  written  recommenda- 
tion is  necessary  to  promotion,  and  his  report  is 
indeed  the  basis  of  all  action  taken  by  the  presi- 
dent in  reference  to  an  assistant  professor."  "  It 
would  seem  that  the  work  of  the  assistant  pro- 
fessor should  be  estimated  by  more  than  one  per- 
son (usually  the  head  of  the  department)  and 
that  some  systematic  method  should  obtain  by 
which  the  appointing  and  promoting  powers  should 
be  made  acquainted  with  this  work  from  more 
than  one  point  of  view."  "I  should  say  they  are 
here  what  they  are  everywhere  else:  making  one- 
self generally  agreeable  and  setting  up  no  opposi- 
tion to  superiors.  Thus  are  fostered  obedience,, 
patience,  self-control,  submergence  of  self — all 
cardinal  virtues.  Independence  of  action  is  not 
for  the  assistant  professor — ^his  thoughts  are  his 
own."  ''In  my  experience  the  conditions  are  not 
the  best  for  independence." 

6.  Four  years. 

"  It  is  a  temporary  appointment  for  four  years, 
and  hence  in  a  few  cases  operates  to  suppress 
independence  of  action  and  thought,  though  in 
most  cases  I  see  no  such  difficulty.  Tenure  usually 
depends  on  good  work  and  usual  standards  of 
conduct." 

6.  Five  years. 

"Appointments  for  term  of  five  years  each; 
ordinarily  leading  to  a  professorship  at  the  end 
of  the  second.  There  is  entire  independence." 
"  Tenure  dependent  upon  '  making  good.* "  "  Have 
had  no  anxiety  about  reappointment."  "Fact  of 
reappointment  being  uncertain  even  though  prob- 
able, militates  against  absolute  independence  of 
thought  and  action." 

7.  Permanent  (sometimes  after  probationary 
term). 
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"  Utmost  freedom/'  "  Bemoval  for  cause  only." 
**  If  I  understand  the  conditions,  they  are :  Good 
behavior,  efficient  teaching  and  reasonable  intel- 
lectual growth.  If  this  is  correct,  I  think  they 
are  the  best  possible." 

No  comment  is  necessary,  beyond  calling 
attention  to  the  fact  that  undue  subordinar 
tion  is  destructive  of  character  of  both 
subordinate  and  superior;  and  conditions 
which  tend  to  foster  it  should  be  tolerated 
no  longer  than  it  will  take  to  get  rid  of 
them. 

So  much  for  the  existing  conditions  as 
viewed  by  the  assistant  professors.  We 
may  compare  our  impressions  from  their 
conclusions  with  this  by  President  Eliot  :^ 

The  yoiug  American  who  chooses  a  university 
career  must  then  abandon  all  expectation  of  riches, 
and  of  the  sort  of  luxuries  which  only  wealth  can 
procure.  What  he  may  reasonably  expect  is  a 
secure  income,  a  life-tenure,  long  vacations,  the 
gratification  of  his  intellectual  tastes,  good  fellow- 
ship in  study,  teaching  and  research,  plenty  of 
books  and  a  dignified  though  simple  mode  of  life. 

We  now  turn  to  their  suggestions  con- 
cerning the  problem  of  the  assistant  pro- 
fessorship, looking  toward  higher  individ- 
ual or  institutional  efficiency.  These  have 
been  grouped  as  well  as  may  be  under 
separate  headings  and  the  most  revolution- 
ary one  is  here  given  the  place  of  honor: 

1.  Abolish  the  assistant  professorship. 

"Let  the  instructor  be  a  temporary  appointee. 
After  he  has  clearly  proven  his  ability  let  him  be 
appointed  to  a  professorship.  The  instructor 
should  have  little  or  no  voice  [in  administrative 
matters  or  those  of  educational  policy]  while  all 
the  professors  should  be  on  an  equality." 

2.  Appointment. 

It  is  urged  that  the  dignity  of  the  position  could 
be  increased  by  the  exercise  of  greater  care  in 
appointment,  that  the  aim  should  be  to  get  good 
men  and  then  to  give  them  plenty  of  opportunity 
for  development,  holding  them  responsible  for 
results;  and  not  to  be  overparticular  about  de- 
grees and  publications.  There  is  nothing  very 
radical  here. 

3.  Clear  understanding  of  status. 
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Policies  should  be  well-known,  clear-cut  and 
loyalty  insisted  upon;  these  men  wish  to  cooperate 
and  to  that  end  desire  that  they  be  given  the 
confidence  of  their  seniors,  and  not  to  be  kept 
intentionally  in  the  dark  aa  to  the  possibilities  of 
their  position  or  the  scope  of  their  work.  "  Each 
man  (president,  professors,  instructors,  etc.) 
should  have  a  better  imderstanding  with  all  his 
associates  as  to  what  specific  purpose  in  the  world 
he  is  trying  to  accomplish,  and  in  what  details  he 
is  responsible  and  in  what  details  only  an  agent. 
The  whole  to  be  open  and  aboveboard." 

4.  Facilities. 

In  addition  to  such  criticism  of  limitations  of 
library  or  lack  of  equipment  from  which  all  mem- 
bers of  the  staff  suffer  alike,  the  assistant  pro- 
fessor feels  that  his  needs  of  office  and  research 
room  and  occasional  clerical  or  stenographic 
service  are  overlooked. 

More  serious  than  this  is  the  complaint  that  he 
has  no  voice  in  making  up  the  department  budget 
and  that,  as  a  consequence,  serious  injustice  is 
sometimes  done  his  classes  and  himself  by  an 
indifferent  or  imfriendly  head  of  department.  In 
the  following  quotation  I  change  the  actual  figure? 
— ^to  prevent  identification — but  retain  their  essen- 
tial ratio: 

"Our  department  has  $5,000  this  year  for  cur- 
rent expenses.  Although  second  in  rank  in  a 
department  of  five  men,  my  grant  was  only  $85. 

This  sum  was  soon  exhausted,  and  from  

until  next  July  my  laboratories  must  get  along  as 
best  they  can  without  funds.  In  this  matter  the 
head  of  the  department  has  absolute  power,  from 
which  there  is  no  appeal." 

The  failure  to  include  in  book-lists  those  which 
the  assistant  professor  requires  for  his  advanced 
work  and  growth  is  also  not  unknown. 

Facilities  for  the  publication  of  longer,  more 
ambitious  work,  rather  than  short  papers,  are 
inadequate.  There  are  occasional  instances  where 
he  has  been  urged  by  the  superior,  upon  whose 
good-will  the  permanence  of  his  position  and  ad- 
vancement depend,  to  undertake  such  a  task  and 
upon  its  completion  face  the  necessity  of  paying 
a  large  sum  toward  its  cost  of  publication  out 
of  his  scanty  resources. 

5.  Schedule  and  curriculum. 

The  burden  of  instructional  work  is  too  heavy 
to  encourage  or  even,  in  many  cases,  to  permit 
research  work.  The  suggestion  is  made  that  there 
is  too  great  a  variety  of  undergraduate  courses 
offered. 

The  men  should  have  some  share  in  the  advanced 
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courses  and  must  be  given  entire  control  of  the 
conduct  of  their  own  classes  except  for  the  natural 
limitations  imposed  by  the  need  of  correlation  of 
courses.  They  should  be  free  as  to  methods,  but 
held  strictly  accountable  to  the  university  for 
results. 

6.  Tenure. 

The  comments  on  tenure  leave  no  doubt  that  a 
short  term — like  annual  appointments — dominated 
by  the  head  of  the  department  is  not  wholesome 
and  should  not  be  tolerated.  Probationary  service, 
either  in  rank  of  instructor,  or  one  term  as  aer- 
sistant  professor,  is  recognized  as  necessary  and 
desirable;  but  a  continued  state  of  uncertainty  is 
demoralizing.  No  institution— even  for  the  gain 
of  apparently  frictionless  administration — can 
afford  to  pay  the  price  in  injury  to  dignity  and 
character  disclosed  by  some  of  these  letters. 

7.  Promotion. 

The  standards  for  promotion  should  be  formu- 
lated, openly  stated,  and  adhered  to.  It  is  urged 
that  recognition  be  given  to  teaching  ability  and 
that  promotion  depend  not  solely  on  research 
work  when  the  burden  of  teaching  makes  this  so 
generally  impossible.  "  Promotion  should  not  de- 
pend upon  aggressiveness  in  cultivating  friend- 
ships of  those  in  authority,  popularity  with  stu- 
dents or  alumni,  capacity  for  routine  administra- 
tive work,  or  the  personal  favor  and  persistence 
of  the  head  of  the  department."  Character,  per- 
sonality, ability  and  reputation  in  the  world  of 
scholars  should  be  the  determining  factors.  Uni- 
formity of  standards  in  the  different  departments 
is  highly  desirable — the  prevailing  systems  of  in- 
definite tenure  and  recommendation  by  depart- 
ment heads  tend  to  make  as  many  different 
standards  within  a  single  university  as  there  are 
heads.  Each  man's  case  should  automatically 
come  up  for  consideration  at  fixed  intervals  and 
at  these  times  he  should  be  given  an  opportunity 
to  present  such  evidence  of  fitness  for  promotion 
as  he  may  feel  he  has  to  offer.  The  conclusions 
as  to  his  position  should  then  be  clearly  stated  to 
him. 

8.  General  faculty  status. 

The  faculty  should  be  the  supreme  academic 
body.  There  should  be  more  team-work  and  coop- 
eration throughout.  These  men  should  have  a 
voice  and  vote  in  determining  the  general  educa- 
tional policies.  Fear  need  not  be  entertained  that 
they  will  be  too  zealous  or  aggressive  in  the 
presence  of  older  men  whose  judgments  they  have 
learned  to  respect.  They  wish  to  feel  themselves 
a  vital   part   of   the   institution   and   not   mere 


employees.  They  wish  to  learn  about  these  mat- 
ters so  that  they  too  can  give  them  intelligent 
consideration,  get  a  view  of  their  work  in  its 
broader  aspects  and  relations,  and  receive  some 
systematic  training  for  the  duties  and  responsi- 
bilities of  higher  positions.  They  have  no  desire 
to  displace  the  older  men — ^nor  even  to  intimate 
that  younger  men  have  a  great  many  new  and 
invaluable  ideas — but  they  do  feel  that  a  gain 
may  come  to  an  institution  in  preventing  an 
attitude  of  settled  convictions  and  consequent  lack 
of  further  interest  in  its  problems,  by  injecting  a 
constant  stream  of  fresh  blood.  To  counterbal- 
ance their  lack  of  academic  experience  (after 
seventeen  years  as  students  and  teachers)  they 
offer  an  "  idealism  which  has  not  been  too  rudely 
shaken." 

0.  Department  status. 

One  of  the  tragedies  of  life  is  the  way  we  are 
continually  closing  the  doors  behind  us  and  for- 
getting the  lessons  which  our  experiences  should 
have  taiight  us.  Nowhere,  in  this  study,  has  this 
fact  appeared  more  clearly  than  in  the  delicate 
matter  of  department  organization.  It  is  well, 
therefore,  to  listen  to  the  voice  of  our  composite 
assistant  professor  on  this  subject:  "The  assistant 
professor  should  have  a  voice  and  vote  in  all  de- 
partmental matters  as  a  matter  of  right  and  not 
merely  as  a  concession  of  the  head  of  the  depart- 
ment." ''I  regard  a  democratic  organization  of 
the  departments,  with  full  discussion  of  concrete 
problems  of  instruction,  as  of  the  highest  impor- 
tance. Without  it  proper  cooperation  of  different 
instructors  can  not  be  obtained.  It  indirectly 
contributes  to  an  intelligent  discussion  of  general 
educational  problems  in  faculty  meetings."  "  The 
president  to  be  the  head  of  each  department  and 
to  see  that  the  men  in  all  departments  have  uni- 
form treatment."     "The  organization  at  , 

of  departments  with  heads  having  large  powers,  is 
prejudicial  to  professors  and  assistant  professors 
who  are  not  department  heads.  A  democratic 
organization  of  departments  would  be  much  more 
healthy — ^less  immediately  efficient  but  sounder  in 
the  long  run." 

In  a  democratic  society  the  presence  of  a  priv- 
il^;ed  class,  or  of  one  a  cimsiderable  portion  of 
which  feels  itself  deprived  of  natural  participation 
in  affairs  with  which  it  is  vitally  concerned,  is  not 
wholesome.  The  solution  of  this  vexed  problem, 
already  reached  and  long  in  satisfactory  operation, 
at  one  of  our  leading  institutions,  seems  to  be  a 
democratic  departmental  organization,  kariog  a 
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chairman,  of  strictly  limited  powers,  on  temporary 
appointment  to  the  post. 

10.  Salary. 

A  general  increase  of  salary  in  this  rank  is  an 
imperative  necessity;  sufficient  evidence  of  this 
has  been  presented.  The  cost  of  living  has  in- 
creased 50  per  cent,  in  the  period  of  teaching 
service  of  these  men/  the  requirements  for  promo- 
tion to  the  rank  are  much  higher  than  they  were 
twenty  years  ago,  but  there  has  been  little  change, 
on  the  whole,  in  the  average  rate  of  compensation. 
The  gap  between  the  salary  of  the  assistant  pro- 
fessor and  that  of  full  professor  has,  furthermore, 
greatly  increased,  thus  adding  to  the  difficulties 
of  the  former;  for  the  compactness  of  the  uni- 
versity community  is  well  known.  By  taate, 
training,  ability,  aims  and  aspirations,  all  belong 
to  one  social  class,  with  practically  similar  de- 
mands and  obligations. 

The  institution,  as  well  as  the  men,  is  loser  by 
the  present  low  standard,  as  a  low  mental  tone  is 
induced  by  worry;  there  is  much  loss  of  time  in 
earning  the  necessary  supplemental  income,  not  to 
speak  of  the  unfortunate  dissipation  of  interest 
and  energy;  there  is  prevention  of  growth  and 
development;  save  for  single  men  the  salaries  are 
inadequate  to  provide  books,  necessary  equipment, 
travel,  attendi^ce  at  meetings  of  learned  societies 
and  assodations,  or  to  permit  the  taking  of  a 
sabbatical  year.  In  this  latter  regard,  a  sabbatical 
half-year  on  full  pay  is  urged.  The  inade- 
quacy of  the  salaries  is  driving  many  good  men 
from  the  profession.  "  So  much  is  this  true  that 
I  am  now  seriously  debating  whether  to  resign 
now,  and  practise  my  profession,  or  to  wait  an- 
other year  for  a  possible  call  to  some  other  place." 
Or  this,  from  a  letter  of  one  who  had  already 
resigned  before  the  questionaire  reached  him: 
"While  I  would  rather  teach  than  do  anything 
else,  and  expect  to  continue  in  that  work,  it  must 
be  along  clinical  lines,  and  my  living  must  come 
from  my  practise.  In  other  words,  teaching  per 
9e,  particularly  in  the  fundamental  sciences,  is  a 
very  much  underpaid  profession— certainly  not 
sufficient  for  the  support  of  two  persons  with  the 
possibility  of  additions." 

A  definite  and  adequate  salary  scale  is  a  bitter 
necessity.  Parenthetically  it  may  be  stated  that 
an  average  readjustment  of  3  per  cent,  of  the  total 
annual  budget  would  probably  suffice  to  relieve 
the  situation  in  this  rank. 

"See  '< Bradstreet's,"  December  9,  1899,  and 
November  13,  1909. 


In  summing  up  the  aspirations  of  these 
men,  I  can  do  no  better  than  to  quote  the 
words  of  the  late  President  Canfield : 

The  three  controlling  desires  of  every  normal 
man  seem  to  be: 

First,  to  live.  Not  merely  to  exist.  Almost 
any  one  can  exist  in  these  days  and  especially  in 
this  country  of  ours.  Mere  existence  is  so  easy 
and  so  common  that  a  failure  to  secure  this  be- 
comes noteworthy:  the  ertarvation  of  a  single 
person  in  a  population  of  nearly  eighty  millions 
becomes  at  once  such  an  item  of  news  that  it  is 
wired  from  one  end  of  the  country  to  the  other 
and  is  commented  upon  by  the  daily  press  under 
special  headlines.  But  the  normal  man  desires 
something  more  than  existence.  He  desires  to 
live,  in  the  sense  that  he  wishes  his  fair  share  of 
those  things  which  give  color  and  meaning  to  his 
century.  His  home  must  be  more  than  a  mere 
shelter;  it  must  be  convenient  and  attractive  and 
satisfying.  His  clothing  must  be  such  as  to  spare 
him  the  unfavorable  comment  of  his  fellows. 
Steam  and  electricity  must  minister  to  him,  di- 
rectly or  indirectly.  The  current  press  must  be 
at  his  reasonable  command.  Of  libraries  and  art 
galleries  and  museums  he  must  have  the  privilege 
of  use,  and  his  necessary  labor  must  not  deprive 
him  of  the  opportunity  of  enjoying  that  privilege. 
He  must  be  able  to  make  his  house  a  home  by 
adding  a  hearth — and  there  is  no  hearth  for  a 
man  but  the  heart  of  a  woman.  In  a  word,  he 
must  be  able  to  live  as  a  breadwinner  and  husband 
and  father  and  good  citizen  ought  to  live.  This 
is  not  only  his  own  right,  but  the  rightful  demand 
of  the  welfare  of  the  entire  community. 

Second,  to  be  a  man  among  men.  He  is  not  to 
be  content  while  he  remains  unrecognized  and 
unknown.  He  is  not  simply  a  unit  to  be  counted, 
but  a  man  to  be  weighed  and  reckoned  with.  He 
wishes  to  stand  shoulder  to  shoulder  with  his 
fellows,  to  look  level  in  the  eyes  of  other  men 
with  a  sense  of  equality  and  power,  to  feel  that 
his  experience  and  his  observation  and  his  result- 
ing opinions  are  of  value  to  the  world  and  the 
value  is  recognized,  that  men  hesitate  as  to  cer- 
tain undertakings  until  they  know  where  he 
stands.  He  will  not  admit  that  he  is  only  a 
fraction  of  a  man,  but  insists  that  he  is  at  least 
one  of  the  full  integers  which  make  up  the  sum 
of  life.  He  is  not  to  be  a  flint  that  never  strikes 
fire.  His  nature  desires  and  demands  the  esteem 
and  the  regard  and  even  the  affection  of  hia 
fellows. 
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Third,  to  do  that  which  will  endure.  He  will 
have  no  part  in  oblivion,  he  la  unwilling  to  be 
forgotten,  he  can  not  abide  the  thought  that  his 
work  is  to  perish,  that  all  that  to  which  he  has 
given  his  time  and  strength  and  thought  and 
power  comes  to  an  end  simply  because  his  body 
dies.  He  wishes  to  project  his  temper  and  his 
purpose  and  his  plans  into  the  future,  to  find  in 
this  way  and  even  here  the  beginnings  of  immor- 
tality, so  to  labor  that  at  least  a  part  of  his  finite 
product  may  be  worthy  to  be  woven  in  and  in 
with  the  divine  plan  and  thus  become  lasting  and 
infinite. 

GuiDO  H.  Mabx 

Stanford  UinvEBsriT 

{To  he  continued) 


THE     ELEVENTH     INTERNATIONAL     OON- 
QRE88    OF    GEOLOGISTS,    STOCKHOLM^ 

1910 

Bespectino  the  progress  of  the  arrange- 
ments for  this  congress,  which  is  to  be  held  in 
Stockholm,  August  18-25,  the  secretary-gen- 
eral of  the  congress  has  given  the  following 
information  (February,  1910): 

The  deliberations  of  the  congress  will  prin- 
cipally concern  the  discussion  of  the  following 
questions : 

1.  The  Geology  of  the  Precamhrian  Systems. 
— The  discussion  is  divided  into  the  debate  of 
the  following  special  questions:  (a)  To  what 
extent  can  it  be  proved  that  the  characters  of 
Archean  rocks  are  due  to  a  deep-seated  meta- 
morphosis? and  (b)  The  principles  of  a  classi- 
fication of  the  Precambrian  f ormations,  espe- 
cially as  to  what  extent  a  classification  after 
age,  of  local  or  universal  importance,  can  be 
carried  out.  The  following  gentlemen  have 
hitherto  held  out  short  introductory  lectures 
for  this  discussion :  F.  D.  Adams,  Ch.  Barrois, 
F.  Becke,  U.  Grubenmann,  J.  F.  Kemp,  A.  0. 
Lane,  J.  J.  Sederholm  and  P.  Termier. 

2.  The  Abrupt  Appearance  of  the  Cambrian 
Fauna, — Messrs.  Ch.  Lapworth,  G.  F.  Mat- 
thew, A.  Bothpletz,  C.  D.  Walcott  and  J. 
Walther  have  promised  contributions  on  this 
subject. 

3.  The  Changes  of  the  Climate  Since  the 
Maximum  of  the  Last  Olaciation, — ^As  an  in- 
troduction to  this  discussion  three  Swedish 


scientists  (G.  Andersson,  G.  De  Geer  and  B. 
Semander)  published  last  spring  comprehen- 
sive descriptions  of  matters  of  fact  observed 
in  Sweden,  which  are  conclusive  for  the  ex- 
planation of  the  postglacial  climatic  devia- 
tions in  that  country.  These  three  essays  were 
sent  to  a  considerable  number  of  foreign  sci- 
entific men  that  have  occupied  themselves  with 
the  question  of  postglacial  climate,  and  these 
gentlemen  were  at  the  same  time  requested  to 
cooperate  in  an  international  discussion  of 
this  problem.  The  Swedish  Committee  de- 
sires the  cooperation  in  this  international  de- 
bate in  such  a  manner  that  from  each  country 
but  one  report  on  the  postglacial  climatic 
deviations  observed  there  should  be  sent  in. 
In  consequence  of  this  invitation  already  sev- 
eral treatises  on  the  said  subject  have  been 
sent  in  and  scientists  from  the  following: 
countries  have  hitherto  promised  their  co- 
operation: Austria,  Belgium,  Canada,  the 
Cape  Colony,  Denmark,  Egypt,  England,  Fin- 
land, France,  Germany,  Hungary,  India,  Italy, 
Norway,  Bussia,  Sweden,  Switzerland.  Re- 
ports on  the  arctic  and  antarctic  regions  have 
also  been  received. 

All  the  treatises,  sent  in  from  the  difPerent 
countries,  wiU  be  collected  in  an  autonomous 
work:  The  changes  of  climate  since  the  maxi' 
mum  of  the  last  glaciation.  This  publication, 
which  will  probably  be  ready  in  the  course  of 
the  month  of  April,  wiU  form  the  basis  of  the 
coming  discussion.  This  work  will  be  sent 
free  of  cost  to  the  contributors.  Besides,  it 
will  also  be  procurable,  at  a  price  not  yet  fixed, 
from  the  publisher,  '^  Generalstabena  Lito- 
grafiska  Anstalt,"  Stockholm  8. 

4.  The  Iron  Ore  Resources  of  the  World, — 
In  the  beginning  of  1908  the  conunittee  of  the 
congress  sent  to  the  national  geological  insti- 
tutions and  to  the  mining  geologists  in  the 
different  states  invitations  to  take  part  in  an 
exhaustive  investigation  of  the  above  question. 
This  request  has  everywhere  met  with  so  much 
attention  that,  at  present,  reports  from  nearly 
all  the  iron-ore  producing  countries  of  the 
world  have  been  received  which  will  be  col- 
lected in  one  work :  ^'  The  Iron-ore  Besouroes 
of  the  World."    This  publication,  consistinfir  of 


1£&BCH  25,  1910] 


SCIENCE 


451 


about  900  pages  in  quarto  with  numerous 
plates  and  illustrations  in  the  text  and  accom- 
panied by  an  atlas  of  40  map-sheets,  will 
shortly  be  ready.  It  will  be  sent  free  of  cost 
to  the  goTomments  of  the  cooperating  states 
and  to  the  collaborators,  and  it  will  also  be 
procurable  from  the  above-mentioned  publisher 
at  a  price  of  £3.  This  work  will  form  the  basis 
for  the  discussion  at  the  congress  of  the  pos- 
sibilities of  the  future  iron  and  steel  industry 
to  procure  the  raw  material. 

5.  The  Oeology  of  the  Polar  Regions, — ^This 
subject  will  be  treated  in  a  series  of  special 
lectures,  of  which  the  following  have  hitherto 
been  advised: 

H.  Jamer:  "The  Geological  Sesulta  of  the 
Danmark  Expedition  to  Northeastern  Greenland." 

A.  G.  Nathor&t:  ''The  Qimatic  Testimony  of 
the  Fossil  Floras  in  the  Polar  Regions." 

J.  F.  Pompeck j :  "  The  Jurassic  Deposits  of  the 
Arctic  Eegion." 

N.  V.  Ussing:  "The  Eruptive  Area  of  Tlimau- 
sak — ^Western  Greenland." 

Besides,  one  of  the  geologists  of  the  last 
British  Antarctic  Expedition  will  give  a  re- 
port on  the  geological  results  of  this  expedi- 
tion. 

In  connection  with  the  discussion  of  i>olar 
geology  there  will  be  an  exhibition  arranged 
of  the  geological  collections  brought  home  by 
Swedish  expeditions  from  the  arctic  and  ant- 
arctic r^ons. 

The  debates  of  the  congress  will  principally 
relate  to  the  discussion  of  the  above  ques- 
tions. Isolated  lectures,  of  which  the  com- 
mittee has  been  informed,  will  be  placed  in 
one  of  the  following  sections: 

1.  General  and  r^onal  geology.  Tectonic  mat- 
ters. 

2.  Petrography  and  mineralogy. 

3.  Stratigraphy  and  paleontology. 

4.  Quaternary  formations.    Recent  glaciers. 

5.  Applied  geology. 

In  connection  with  the  congress  the  follow- 
ing excursions  will  be  arranged: 
A.    Emewnions  "before  the  Oongreee. 

1.  Spitsbergen,  July  25  to  August  17.    Leader: 

G.  De  Geer. 

2.  Norrland   (over-thrusts,  eruptives,  iron  ore 

Adds),  July  27  to  August  17.     Leaders: 


A.  G.  H5gbom,  Hj.  Lundbohm  and  P.  J. 
Holmquist. 

3.  Iron-ore  fields  of  Gellivare  and  Kirunavaara, 

August  6-17.    Leader:  Hj.  Lundfoohm. 

4.  Quaternary  geology  of  the  Tometrask,  August 

6-17.    Leader:  O.  Sj($gren. 

5.  The  Alps  of  Sarek,  July  27  to  August  17. 

Leader:  A.  Hamberg. 

6.  Quaternary  geology   of   Angermanland   and 

Jftmtland,  August  9-17.  Leader:  A.  G. 
HQgbom. 

7.  Peat-moors  of  Nfirke,  August  10-16.    Leader: 

L.  V.  Post. 
B,    Ewouraione  during  the  Congress. 

Several  excursions  of  one  day,  principally  in 

the  environs  of  Stockholm. 
0.    Excursions  immediately  after  the  Congress, 

1.  The  Archean  rocks  of  middle  Sweden,  August 

26  to  September  4.  Leaders:  A.  G.  HOg- 
bom,  P.  J.  Holmquist,  A.  Gavelin  and  H. 
HedstrOm. 

2.  Silurian  deposits  of  Gotland,  Dalame  and 

Vastergtttland,  August  25  to  September  6. 
Leaders:  H.  Munthe,  H.  HedstrOm,  G. 
Wiman  and  E.  Warburg. 

3.  Quaternary  geology  of  southern  Sweden,  Au- 

gust 26  to  September  8.  Leaders:  G.  De 
Geer,  H.  Munthe  and  A.  G.  Nathorst. 

4.  Ore  fields  of  middle  Sweden,  August  26  to 

September  6.     Leaders:    Hj.   Sjogren,  W. 
Petersson  and  H.  Johansson. 
6.  Morphology  of  middle  Sweden,  August  26  to 
September  4.     Leaders:    0.   NordenskjQld 
and  S.  De  Geer. 

6.  Plant-containing  mesozoic  deposits  in  Sk&ne, 

August  26-29.    Leader:  A.  G.  Nathorst. 

7.  Cretaceous  system  in  Sk&ne,  August  25-29. 

Leader:  A.  Hennig. 
D.    Excursion  in  Skdne  after  the  conclusion  of 
group  C, 
Silurian  deposits,  September  7-13.    Leader: 
J.  C.  Moberg. 

In  the  beginning  of  March  the  second  cir- 
cular of  the  congress  will  be  sent  out,  contain- 
ing full  particulars  about  the  excursions  and 
a  statement  of  costs,  etc. 

All  correspondence  relating  to  the  congress 
to  be  addressed  to  the  secretary-general.  Pro- 
fessor J.  G.  Anderson,  Stockholm  3. 

Synchronous  with  the  Congress  of  G^lo- 
gists  and  in  intimate  connection  with  it  '*  The 
Second  International  Agrogeological  Confer- 
ence "  will  be  held  in  Stockholm.    The  secre- 
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tary    of    the    same    ie    Dr.    H.    Hesselman, 
Valhallavagen  25,  Stockholm. 


THE  BROOKLYN  BOTANIC  GARDEN 

4.  Brooklyn  Botanic  Garden  is  now  being 
established  by  the  City  of  Greater  New  York 
in  cooperation  with  the  Brooklyn  Institute  of 
Arts  and  Sciences.  Between  twenty-five  and 
thirty  acres  of  land,  south  of  the  museum 
building  of  the  institute  in  Brooklyn,  and 
separated  from  Prospect  Park  by  Flatbush 
Avenue,  have  been  set  apart  for  the  purposes 
of  the  garden,  and  are  now  being  surveyed 
and  graded.  A  laboratory  building  for  pur- 
poses of  investigation  and  instruction,  together 
with  a  range  of  experimental  and  public  green- 
houses, will  be  constructed  during  the  coming 
summer  and  autumn.  For  this  purpose  the 
City  of  New  York  has  appropriated  $100,000. 
In  addition  to  this,  friends  of  the  garden  in 
Brooklyn  have  subscribed  $60,000  as  an  endow- 
ment, the  income  of  which  is  to  be  used  for 
the  purchase  of  equipment.  It  is  intended  to 
make  the  new  garden  not  only  a^^center  of 
research,  but  also  to  give  instruction  to  both 
elementary  and  advanced  classes  in  botany, 
and  cooperate  in  every  feasible  manner  with 
the  botanical  work  of  the  public  and  private 
schools  of  the  Borough  of  Brooklyn.  Dr.  C. 
Stuart  Gager,  professor  of  botany  in  the  Uni- 
versity of  Missouri,  has  been  appointed  di- 
rector of  the  garden  and  will  enter  on  his 
duties  the  first  part  of  July.  A  scientific 
staff  will  be  gradually  assembled  as  soon  as 
the  buildings  are  ready  for  occupancy. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  George  W.  Hill,  of  Nyack,  N.  Y.  and 
Professor  E.  B.  Wilson,  of  Columbia  ITniver- 
sity,  have  been  elected  foreign  members  of  the 
Brussels  Academy  of  Sciences. 

The  Rumford  Committee  of  the  American 
Academy  has  recently  made  the  following 
grants  in  aid  of  research:  To  Professor  Joel 
Stebbins,  $350,  in  aid  of  his  research  with  the 
selenium  photometer.  To  Professor  W.  W. 
Campbell,  $125,  in  furtherance  of  the  research 
on  the  polariscopic  study  of  the  solar  corona 
by  means  of  a  Hartmann  photometer.    To  Mr. 


Frank  W.  Very,  $50,  for  the  purchase  of 
photographic  glass  plates  of  the  spectrum  by 
Higgs.  To  Professors  C.  E.  Mendenhall  and 
Augustus  Trowbridge,  $250,  in  aid  of  their 
research  on  the  effect  of  ether  drift  on  the 
intensity  of  radiation.  To  Professor  C.  E. 
Mendenhall,  $250,  in  furtherance  of  a  re- 
search on  the  free  expansion  of  gases.  The 
committee  has  also  made  a  grant  of  $250  to 
Professor  Gilbert  N.  Lewis  in  aid  of  prep- 
aration of  abstracts  for  publication  in  light 
and  heat  for  the  forthcoming  International 
Physico-chemical  tables. 

Professor  E.  G.  Conklin,  of  Princeton  Uni- 
versity, has  been  appointed  to  represent  the 
National  Academy  of  Sciences  at  the  Zoolog- 
ical Congress  at  Gratz,  Austria,  and  at  the 
meeting  of  the  International  Association  of 
Academies  at  Rome,  Italy. 

The  American  Philosophical  Society  has 
appointed  Professor  E.  G.  Conklin,  of  Prince- 
ton University,  a  delegate  to  the  eighth  Inter- 
national Zoological  Congress  at  Gratz,  Aus- 
tria, August,  1910;  Professor  George  L. 
Goodale,  of  Harvard  University,  a  delegate  to 
the  International  Congress  of  Botanists  at 
Brussels,  May,  1910,  and  Professor  Frederick 
W.  Putnam,  of  Harvard  University,  a  delegate 
to  the  Congress  of  Americanists  in  the  City 
of  Mexico  in  September,  1910. 

Professor  Sir  J.  J.  Thomson  has  been  nom- 
inated to  represent  Cambridge  University  at 
the  celebration  in  October,  1910,  of  the  cen- 
tenary of.  the  University  of  Berlin. 

The  Biological  Society  of  the  Massachu- 
setts Institute  of  Technology  gave  a  dinn^  in 
honor  of  Professor  Wm.  T.  Sedgwick,  on 
March  17,  prior  to  his  departure  for  Europe. 
Speeches  were  made  by  President  Maclaurin, 
Professor  Talbot  and  Professor  Porter,  and 
Professor  Sedgwick  replied. 

Dr.  Henry  Fairfield  Gsborn,  president  of 
the  American  Museum  of  Natural  History, 
and  Dr.  Charles  W.  Dabney,  of  the  Univer- 
sity of  Cincinnati,  are  among  those  who  have 
been  chosen  as  electors  for  the  Hall  of  Fame 
of  New  York  University. 
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Professor  Bashford  Dean,  Columbia  IJni- 
yersity,  has  recently  been  decorated  by  the 
French  government  chevalier  de  la  legion 
d'honneur  in  recognition  of  his  services  to 
zoology  in  France. 

Dr.  H.  a.  Miers,  F.R.S.,  principal  of  the 
University  of  London,  has  been  elected  a  mem- 
ber of  the  Athenseum  Club  for  "  eminence  in 
science/' 

Dr.  C.  Lloyd  Morgan,  F.R.S.,  for  upwards 
of  twenty  years  principal  of  University  Col- 
lege, Bristol,  first  vice-chancellor  of  the  uni- 
versity and  now  professor  of  psychologry  and 
ethics,  has  received  a  presentation  from  the 
staff  and  students  of  University  College  and 
friends.  The  gifts  consisted  of  several  sub- 
stantial pieces  of  plate  and  £200  worth  of 
books. 

The  Marquis  Cappelli  has  been  appointed 
president  of  the  International  Institute  of 
Agriculture  at  Home,  to  succeed  Count  Faina, 
who  has  resigned  owing  to  diplomatic  troubles 
about  minor  appointments  under  the  institute. 

The  following  officers  of  the  Pellagra  Inves- 
tigation Committee  have  been  selected:  Chair* 
man.  Sir  T.  Lauder  Brunton;  vice-chairman. 
Dr.  F.  M.  Sandwith;  honorary  secretary  and 
treasurer,  Mr.  J.  Cantlie;  advisory  subcom- 
mittee, Mr.  E.  £.  Austen,  Professor  £.  C. 
Bayly,  Sir  William  Leishman,  Dr.  J.  M.  H. 
MacLeod,  Sir  Patrick  Manson,  Sir  John  Mc- 
Fadyean,  Dr.  F.  W.  Mott  and  Professor  Ron- 
ald Ross.  The  field-worhers  will  be  Dr.  Louis 
W.  Sambon,  of  the  London  School  of  Tropical 
Medicine,  and  Captain  J.  £.  Siler,  with  Mr. 
Arthur  Dawson-Amoruso  and  Mr.  O.  C.  C. 
Baldini  as  assistants. 

Dr.  H.  H.  Bunzel,  assistant  in  physiolog- 
ical chemistry  at  the  University  of  Chicago, 
has  been  appointed  biochemical  expert  of  the 
Bureau  of  Plant  Industry  in  the  U.  S.  De- 
partment of  Agriculture. 

Dr.  J.  H.  Creiohton,  professor  of  philos- 
ophy at  Cornell  University,  will  have  leave  of 
absence  next  year.  His  course  will  be  taken 
by  Dr.  G.  H,  Sabine,  of  Stanford  University. 

Past  Assistant  Surgeon  C.  H.  Lavinder,  of 
the  Public  Health  and  Marine  Hospital  Serv- 


ice has  been  sent  to  Milan  and  other  places  in 
Italy  for  the  purpose  of  making  an  investi- 
gation into  the  origin  and  prevalence  of  pel- 
lagra and  into  the  measures  being  taken  to 
combat  the  disease. 

Mr.  W.  G.  Bateman,  lately  instructor  in 
chemistry  in  Stanford  University,  has  sailed 
for  China  to  take  up  his  work  as  professor  of 
chemistry  in  the  University  of  Tiensin. 

Dr.  V.  Franz,  assistant  in  the  biological 
station  in  Heligo  Land,  has  been  appointed 
head  of  the  department  in  the  Frankfort  Neu- 
rological Institute. 

Professor  W.  M.  Flinders  Petrie  has  ac- 
cepted the  presidency  of  the  Hampstead  Sci- 
entific Society,  in  succession  to  Sir  Samuel 
Wilks,  F.R.S.,  who  has  resigned. 

Dr.  John  M.  Coulter,  head  of  the  depart- 
ment of  botany,  was  the  orator  at  the  seventy- 
fourth  convocation  of  the  University  of  Chi- 
cago, on  March  15.  The  subject  of  his  ad- 
dress was  "  Practical  Science." 

Dean  F.  E.  Turneaure,  of  the  College  of 
Engineering  of  the  University  of  Wisconsin, 
reported  at  the  eleventh  annual  meeting  of  the 
American  Railway  Engineering  and  Main- 
tenance of  Way  Association  at  Chicago  last 
week  on  the  work  of  the  special  committee  on 
the  effect  of  high  speed  and  weight  of  trains 
on  steel  and  iron  bridges,  of  which  he  is  chair- 
man. 

Dr.  Ellsworth  Huntington,  of  Yale  Uni- 
versity, on  February  26,  lectured  before  the 
students  of  Denison  University  on  "  The  Un- 
tamed Inner  Border  of  Palestine." 

The  Bakerian  lecture  of  the  Royal  Society 
was  delivered  on  March  17  by  Professor  J.  H. 
Poynting,  F.R.S.,  and  Dr.  Guy  Barlow,  on 
''  The  Pressure  of  Light." 

Among  the  lectures  to  be  given  at  the  Royal 
Institution,  London,  after  Easter,  is  a  course 
of  three  on  the  mechanism  of  the  human  voice, 
by  Dr.  F.  W.  Mott,  F.R.S,,  Fullerian  professor 
of  physiology;  Professor  C.  J.  Holmes  will 
give  two  lectures  on  heredity  in  Tudor  and 
Stuart  portraits;  and  Major  Ronald  Ross, 
F.R.S.,  two  lectures  on  malaria.    The  Tyndall 
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lectures  on   electric  beating   and  pyrometry 
will  be  given  by  Professor  J.  A.  Fleming. 

Dr.  Alfred  Tuoeerman,  historian  for  the 
American  Association  for  the  Advancement  of 
Science,  requests  us  to  state  that  if  members 
of  the  American  Chemical  Society  who  have 
had  correspondence  with  the  late  Dr.  Charles 
B.  Dudley  will  send  it  to  him  at  the  Smith- 
sonian Institution,  Washington,  D.  C,  it  will 
be  safely  preserved  and  will  be  accessible  to 
those  interested. 

The  Eev.  Carr  Waller  Pritchett,  formerly 
director  of  the  Morrison  Astronomical  Ob- 
servatory and  president  of  Central  College 
and  Pritchett  College,  Missouri,  died  on 
March  18,  at  the  age  of  eighty-seven  years. 

Professor  Edward  A.  Bowser,  for  thirty- 
three  years  professor  of  mathematics  and  engi- 
neering at  Rutgers  College,  died  at  Honolulu, 
at  the  age  of  sixty-five  years. 

George  Willis  Kirealdt,  an  entomologist, 
known  for  his  work  in  hemipterology,  died  at 
San  Francisco,  on  February  2,  in  his  thirty- 
sixth  year. 

Dr.  E.  p.  Wright,  for  many  years  professor 
of  botany  in  Dublin  University,  has  died  at 
the  age  of  seventy-six  years. 

At  the  general  meeting  of  the  American 
Philosophical  Society  in  April,  1909,  a  com- 
mittee on  South  Polar  exploration  was  au- 
thorized. The  resolutions  in  reference  to  the 
matter  were  sent  to  all  the  scientific  bodies 
naturally  interested  in  such  exploration,  and 
were  supported  very  widely  by  them.  Later 
the  following  were  appointed  members  of  this 
committee:  Edwin  S.  Balch,  Henry  O. 
Bryant,  Hermon  C.  Bumpus,  Wm.  Morris 
Davis,  George  W.  Melville,  Henry  F.  Osbom 
and  Charles  D.  Walcott.  The  committee  has 
been  actively  at  work  to  promote  the  explora- 
tion of  the  South  Polar  region  by  an  Ameri- 
can expedition  under  the  auspices  of  the  gov- 
ernment. The  Navy  Department  is  actively 
interested  in  the  matter,  and  it  is  hoped  that 
the  expedition  will  be  definitely  authorized  be- 
fore long. 

Sixty  committees  on  the  prevention  of 
tuberculosis  in  various  parts  of  the  state  of 


New  York  met  at  Albany  last  week.  At  the 
session  on  March  18,  the  Hon.  Joseph  H. 
Choate  presided  and  among  those  making  ad- 
dresses were  Dr.  Simon  Flexner,  director  of 
the  Kockef  eller  Institute  of  Medical  Research, 
and  Dr.  E.  L.  Trudeau. 

The  summer  meeting  of  the  American  In- 
stitute of  Chemical  Engineers  will  be  held  at 
Niagara  Falls,  N.  Y.,  from  June  22  to  24.  A 
prominent  feature  of  the  meeting  will  be 
visits  to  the  interesting  chemical  industries 
in  this  locality.  An  important  program  of 
papers  is  being  arranged  for  by  the  committee 
on  meetings. 

A  Phtsios  Club  at  Philadelphia  has  been 
organized  with  Professor  Ceorge  A.  Hoadley, 
of  Swarthmore  College,  as  president  and  Dr. 
Guy  W.  Chipman,  of  the  Friends*  Central 
School,  as  secretary  and  treasurer.  There  are 
at  present  forty-three  members.  At  the  fourth 
meeting  held  at  the  Central  High  School,  on 
March  11,  Dr.  Paul  R  Heyl,  of  the  Central 
High  School,  presented  a  paper  on  the  mag- 
netic storm  of  September  25. 

The  eighth  International  Physiological 
Congress  is  to  be  held  at  the  Physiological  In- 
stitute of  the  University,  Vienna,  from  Sep- 
tember 27--30  next. 

The  British  Medical  Association  will  hold 
its  seventy-eighth  annual  meeting  in  London, 
July  26  to  July  29.  The  president's  address 
will  be  delivered  on  July  26  and  the  sections 
will  meet  on  the  three  following  days.  The 
president  of  the  association  is  Sir  William 
Whitla  and  the  president-elect  Mr.  H.  T. 
Butlin. 

The  Medical  Record  states  that  the  Forsyth 
Dental  Infirmary  is  soon  to  be  incorporated 
in  Boston  as  a  result  of  a  donation  of  $2,000,- 
000  made  by  Mr.  Thomas  A.  Forsyth,  of  that 
city.  The  infirmary  is  to  be  located  in  Hem- 
enway  Street  in  the  Back  Bay,  is  to  be  thor- 
oughly equipped  and  manned  for  modem 
dental  surgery,  and  is  to  be  free  to  any  child 
under  sixteen  years  of  age.  The  purpose  of 
the  clinic  is  to  give  free  care  of  the  teeth  to 
every  child  in  Boston. 
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Among  the  recent  gifts  to  the  U.  S.  National 
Museum  are  a  series  of  minerals  from  Cobalt, 
Ontario.  These  include  a  specimen  of  nic- 
colite  which  is  an  arsenide  of  nickel  and  shows 
the  rich  metallic  luster  so  characteristic  of  all 
nickel  ores.  Another  is  a  fine  specimen  of 
breithauptite,  which  is  a  combination  of  nickel 
a9d  antimony,  with  strings  of  native  silver  in 
a  matrix  of  calcite.  The  slender  veins  of 
these  two  metallic  ores  wandering  irregularly 
through  the  white  limestone  are  most  attrac- 
tive. With  these  there  is  also  from  the  same 
locality  a  specimen  of  the  mineral,  known  as 
smaltite  which  in  composition  is  a  combina- 
tion of  cobalt  and  arsenic.  It  has  a  white 
silvery  appearance  and  is  a  good  cabinet 
specimen. 

The  twenty-first  session  of  the  Biological 
Laboratory  of  the  Brooklyn  Institute  of  Arts 
and  Sciences  located  at  Cold  Spring  Harbor, 
Long  Island,  will  be  held  for  six  weeks  be- 
ginning Wednesday,  July  6.  The  courses  of- 
fered comprise  field  zoology  by  Drs.  H.  E. 
Walter  and  0.  B.  Davenport;  bird  study  by 
Mrs.  H.  E.  Walter;  comparative  anatomy  by 
Drs.  H.  S.  Pratt  and  A.  A.  Schaeffer;  general 
embryological  and  microscopical  technique  by 
Miss  Mabel  Bishop,  of  Goucher  College;  cryp- 
togamie  botany  by  Dr.  D.  S.  Johnson,  of 
Johns  Hopkins  University,  and  Mr.  H.  H. 
York;  ecology  by  Dr.  H.  S.  Conrad,  of  Qrin- 
nell  Collie.  For  the  first  time  a  course  for 
teachers  on  the  principles  of  agriculture  is 
offered  under  the  direction  of  Professor  H.  H. 
Laughlin,  of  Missouri  State  Normal  School, 
at  Kirksville.  The  usual  facilities  for  begin- 
ning investigation  under  the  direction  of  the 
instructors  are  offered  and  a  limited  number 
of  tables  and  private  rooms  are  available  for 
investigators.  Those  who  desire  to  make  use 
of  the  facilities  of  the  laboratory  for  investi- 
gation may  address  the  director,  C.  B.  Daven- 
port, Cold  Spring  Harbor,  N.  Y.,  from  whom 
announcements  may  be  obtained. 

Thb  Oeographical  Journal  is  informed  that 
a  scientific  expedition  to  Colombia  is  being 
organized  at  Neuchatel,  under  the  auspices  of 
the  Society  Helv6tique  des  Sciences  Natur- 


elles,  the  leader  being  Dr.  O.  Fuhrman,  pro- 
fessor of  zoology  at  Neuchatel  University.  It 
is  hoped  that  a  start  will  be  made  in  July  next, 
and  the  main  objects  kept  in  view  will  be  the 
study  of  the  fauna  of  the  lakes  and  rivers  of 
central  Colombia,  as  well  as  the  parasitic  flora, 
but  geological  and  geog^raphical  observations 
are  also  contemplated.  Dr.  Fuhrmann  will  be 
accompanied,  as  botanist,  by  Dr.  Mayor,  of 
Neuchatel.  The  Magdalena  will  be  ascended 
from  Baranquilla  to  Puerto  Berrio,  whence 
the  party  will  proceed  to  Medellin.  From  this 
and  other  centers  excursions  will  be  made  to 
various  parts  of  the  central  Cordillera  and  the 
region  of  the  Cauca,  the  travelers  afterwards 
turning  their  attention  to  the  Paramos  of  the 
eastern  Cordillera,  and  making  excursions  in 
various  directions  from  Bogotd.  Halts  will 
also  be  made  later  at  Honda  and  Puerto 
Berrio,  during  the  return  journey  to  the  coast. 


UmVSRSITT  AND  EDUCATIONAL  NEWS 

Mrs.  Helen  Hartley  Jenkins  has  given  the 
University  and  Bellevue  Hospital  Medical 
College  $100,000  to  endow  the  Marcellus  Hart- 
ley professorship  of  medicine. 

Mr.  Chester  W.  Ltman,  of  New  York,  has 
given  $6,000  to  the  Sheffield  Scientific  School 
of  Yale  University  for  a  lectureship  on  the 
subject  of  water-storage  conservation  to  be 
known  as  the  Chester  W.  Lyman  lectureship 
in  memory  of  the  donor's  father,  who  was  for 
many  years  professor  of  physics  and  astron- 
omy in  the  Sheffield  Scientific  School. 

A  FRIEND  of  the  Allegheny  Observatory  has 
endowed  a  fellowship  in  astronomy  at  that 
institution.     The  fellow  is  to  receive  $500. 

It  is  reported  in  the  daily  papers  that  Mr. 
John  D.  Rockefeller  has  given  $150,000  to 
erect  buildings  for  the  American  College  for 
Oirls  at  Constantinople. 

Mr.  W.  H.  Lever  has  offered  to  give  to  the 
University  of  Liverpool,  property  of  the  value 
of  £84,000,  which  appears  to  have  been  the 
receipts  resulting  from  a  libel  suit  instituted 
against  the  London  Daily  Mail  by  Messrs. 
Lever  Brothers. 
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The  Duke  of  Portland  has  promised  £2,000 
towards  establishing  a  chair  of  mining  at 
Nottingham  University  College. 

The  trustees  of  Cornell  University  have 
decided  to  limit  the  work  in  the  medical  de- 
partment at  Ithaca  to  one  year  in  the  future 
instead  of  two,  as  has  been  the  custom  since 
the  school  was  founded. 

Op  thirty-one  elections  to  the  Phi  Beta 
Kappa  honorary  fraternity  at  Cornell  Uni- 
versity, nineteen  are  women,  and  of  twenty- 
seven  elections  at  the  University  of  Illinois 
twenty  are  women. 

Closer  relations  are  being  established  be- 
tween the  College  of  Physicians  and  Surgeons, 
Columbia  University,  and  the  Mt.  Sinai  and 
Oerman  Hospitals  in  New  York.  The  follow- 
ing members  of  the  staffs  of  the  hospitals  have 
received  appointments  in  Columbia  Univer- 
sity. From  Mt.  Sinai  Hospital  Drs.  Brill, 
Libman,  Gerster  and  Berg,  and  from  the  Ger- 
man Hospital,  Drs.  Kammerer,  Stadtmiiller 
and  Hensel. 

Dr.  George  P.  Burns,  of  the  University  of 
Michigan,  has  been  called  to  the  chair  of  bot- 
any at  the  University  of  Vermont. 

Mr.  Leonard  Doncaster,  lecturer  in  the 
University  of  Birmingham,  known  for  his 
work  in  zoology  and  especially  in  heredity, 
has  been  elected  a  fellow  of  King's  College, 
Cambridge. 

Mr.  WUiLiAM  Eat,  Ehode  scholar  from 
Adelaide  at  Oxford,  has  been  elected  to  the 
Philip  Walker  studentship  at  Oxford,  for 
research  in  pathology.  The  fellowship  is  of 
the  value  of  £200  a  year  for  three  years. 

Dr.  G.  Haberlandt,  of  Graz,  has  been  called 
to  the  chair  of  botany  at  the  University  of 
Berlin,  vacant  by  the  retirement  of  Professor 
Schwendener. 

Dr.  Karl  Uhlig,  of  Berlin,  has  been  called 
to  the  chair  of  geography  at  Tubingen,  to 
succeed  Professor  K.  Sapper. 

Dr.  Alfred  Grund,  of  the  University  of 
Berlin,  has  been  made  professor  of  geography 
in  the  German  University  of  Prague. 


Dr.  Ernst  Meumann,  of  Halle,  has  been 
called  to  the  chair  of  philosophy  at  Leipzig, 
vacant  through  the  death  of  Professor  Max 
Heinze. 


DISCUSSION    AND   CORRESPONDENCE 
THE  DIRECTORY  OF  AMERICAN  MUSEUMS 

The  Directory  of  American  Museums  of 
Art,  History  and  Science,  which  is  being  pre- 
pared by  the  American  Association  of  Muse- 
ums, is  nearly  ready  for  the  printers,  and  all 
museums  which  have  not  already  returned  in- 
formation regarding  their  collections  are 
urged  to  communicate  at  once  with  the  under- 
signed. 

The  data  desired  include  a  list  of  the  staff; 
an  enumeration  of  the  nature  and  extent  of 
the  collections,  with  comments  on  the  more 
important  material ;  a  statement  of  the  sources 
and  amount  of  the  financial  support;  particu- 
lars regarding  the  building,  including  the 
amount  of  floor  space  occupied;  the  scope  and 
purposes  of  the  museum;  information  concern- 
ing the  museum  library  and  publications,  if 
any ;  and  the  times  and  conditions  upon  which 
the  museum  is  open  to  the  public,  with  statis- 
tics of  attendance,  if  available. 

The  cooperation  of  the  American  museums 
is  earnestly  requested  in  order  that  the  direc- 
tory may  be  as  complete  as  possible. 

Paul  M.  Eea, 

The  Charleston  Museum,  Secretary 

Charleston,  S.  C. 

A  QUEER  fish 

Some  newspapers  have  connected  me  with 
the  statement  that  a  specimen  said  to  be  a 
fish  with  four  legs  was  caught  in  Brazil.  Per- 
mit me  to  say  that  the  particular  specimen  has 
no  legs  and  is  not  a  fish. 

G.  H.  Eioenmakn 


SCIENTIFIC  BOOKS 

Lehrhuch  der  Protozoenhunde,  Eine  Daratel' 
lung  der  Naturgeschichte  der  Protoxoen  mii 
hesonderer  Berucksichtigung  der  paratii' 
iachen  und  pathogenen  Formen,  Zweite  Au- 
flage  der  '^Protozoen  ala  Parasiten  und 
Krankheitserreger.'*     Von  Dr.  P.  Dofledt. 
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Pp.  z  +  914,  mit  825  Abbildungen  im  Text. 

Jena,  Gustav  Fischer.    1909.    M.  24,  Oeb. 

26.50. 

The  rapid  development  in  recent  years  of 
the  science  of  protozoology  to  a  position  co- 
ordinate with  bacteriology  is  reflected  in  the 
enormous  increase  in  the  literature  dealing 
with  the  Protozoa.  The  Archiv  fur  Protisten- 
hunde  founded  by  Schaudinn  in  1902  is  now 
in  its  eighteenth  volume.  For  the  year  1890 
the  Zoological  Record  lists  109  titles  under 
protozoa,  for  1900  there  are  167,  and  1905  no 
less  than  522,  the  high-water  mark  to  date. 

This  activity  in  research  has  not  only 
brought  to  light  countless  details  of  structure, 
and  increased  many  fold  the  categories  of  life- 
histories,  but  it  has  also  complicated  rather 
than  simplified  our  general  notions  regarding 
the  cytology  of  protists  and  the  primitive 
processes  of  reproduction.  The  Protozoa  are 
no  longer  to  be  regarded  as  simple  organisms. 
It  has  likewise  raised  many  hotly  contested 
questions  such  as  the  life  history  and  rela- 
tionships of  the  trypanosomes,  the  relation- 
ships of  the  spirochetes  and  the  occurrence 
and  meaning  of  chromidia.  It  has  brought  to 
light  not  a  few  problematical  protists,  seen 
for  example  in  those  structures  associated 
with  such  diseases  as  small-i)ox,  measles,  scar- 
let fever,  epithelioma  contagiosum  and  tra- 
choma which  Prowazek  has  grouped  together 
as  Chlamydozoa,  as  well  as  other  less  notorious 
organisms  which  are  with  difficulty  allocated 
in  existing  categories,  though  beyond  all 
question  to  be  regarded  as  protozoa. 

The  stupendous  task  of  assembling,  coordi- 
nating and  sifting  this  ever-increasing  flood  of 
protozoological  literature  into  a  "Lehrbuch" 
would  be  attempted  only  by  a  German,  and 
even  Dr.  Doflein  admits  that  he  would  not 
have  undertaken  the  three  years'  ^'mlihsamer 
Arbeit''  had  he  clearly  foreseen  the  magni- 
tude of  the  task  and  the  burden  of  reviewing 
the  literature. 

The  author's  treatment  of  this  overwhelm- 
ing mass  of  data  has  been  facilitated  by  his 
own  incursions  into  the  different  fields  of  re- 
search here  represented.  His  treatment  of 
contested  points  is  wisely  conservative  and 


objective,  though  one  is  disappointed  in  not 
finding  a  full  and  critical  discussion  of  the 
claims  of  the  Chlamydozoa  for  admission  to 
the  category  of  protozoan  organisms  and  re- 
grets their  summary  dismissal. 

The  account  of  the  sexual  reproduction  of 
Trypanosoma  lewisi  in  the  rat  louse  as  de- 
scribed by  Prowazek  is  regarded  by  Doflein  as 
hypothetical  throughout,  resting  ui)on  too  few 
observations,  and  these  apparently  upon  ab- 
normal stages.  It  remains  to  be  seen  if  later 
work  wiU  not  confirm  the  existence  of  a  sexual 
cycle  in  an  insect  host.  Schaudinn's  account 
of  the  complicated  life  histories  of  the  blood 
parasites  of  the  owl  is,  perhaps  more  justly, 
dismissed  as  improbable  in  the  light  of  the 
work  of  Novy  and  his  collaborators. 

The  point  of  view  from  which  the  book  is 
written  is  most  commendable,  to  wit,  to  bring 
the  results  of  investigations  upon  parasitic 
and  pathogenic  protozoa  into  correlation  with 
our  general  knowledge  of  the  natural  history 
of  the  group.  While  the  parasitic  protozoa 
are  given  a  large  place  in  the  systematic  part 
of  the  text  even  to  the  exclusion  of  others 
equally  interesting  and  important  but  non- 
pathogenic, the  main  outlines  of  the  work  and 
the  general  discussions  are  not  thus  limited 
but  are  conceived  and  elaborated  along  the 
broadest  lines  so  that  the  work  is  of  value  to 
all  who  deal  with  protozoa  or  with  the  biolog- 
ical problems  which  they  may  elucidate. 

The  introductory  treatment  of  the  general 
morphology,  physiology,  reproduction  and 
ecology  of  the  groups  forms  the  first  third  of 
the  volume,  while  the  remainder  contains  a 
systematic  presentation  of  the  phylum  proto- 
zoa by  orders  and  families  carried  to  genera 
and  species  in  many  cases  of  important  para- 
sitic and  pathogenic  forms.  Special  chapters 
on  the  parasitism  and  pathological  significance 
of  the  different  groups  are  interspersed  in  this 
section. 

The  Flagellata  are  treated  in  142  pages,  the 
Khizopoda  in  132,  the  Sporozoa  in  218  and  the 
Ciliata  in  47.  With  all  due  regard  to  the  sci- 
entific, economic  and  social  value  of  the 
pathogenic  phase  of  protozoology,  to  the  limi- 
tations of  a  single  volume,  to  the  relative  de- 
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mand  for  and  interest  in  the  information  re- 
garding the  different  groups,  and  to  their 
hiological  significance,  many  users  of  Dr. 
Doflein's  book  will  doubtless  agree  with  the 
reviewer  that  the  non-pathogenic  groups  are 
all  too  inadequately  represented.  The  Ciliata 
are  especitdly  unfortunate  in  coming  up  last 
for  presentation  in  a  volume  rapidly  ap- 
proaching a  thousand  pages.  One  feels  that 
the  extensive  and  important  recent  work  on 
the  Radiolaria  is  very  incompletely  presented 
in  the  18  pages  mostly  consisting  of  a  per- 
functory list  of  radiolarian  families.  In  fact 
a  new  edition  of  Biitschli's  Thierreich  mono- 
graph is  sorely  needed  to  make  possible  a  well- 
coordinated  critical  review  of  the  whole  group 
of  Protozoa  and  this  is  a  task  which  in  the 
present  state  of  the  science  can  only  be  under- 
taken by  a  group  of  specialists.  All  protozo- 
ologists,  biologists  and  pathologists  will  be 
profoundly  grateful  to  the  author  for  the 
book  even  with  these  minor  limitations.  It 
will  also  prove  a  stimulus  to  further  research 
and  greatly  facilitate  it  Problems  requiring 
further  elucidation  are  continually  suggested 
in  its  pages. 

The  book  is,  beyond  all  question,  the  best 
illustrated  work  that  has  come  from  Fischer's 
famous  press.  This  is  due  to  the  wise  selec- 
tion of  figures,  the  inclusion  of  many  original 
sketches  made  especially  for  the  work,  and  to 
the  uniformly  careful  preparation  of  the 
drawings,  as  well  as  to  the  high  degree  of 
technical  skill  in  the  reproduction.  The  only 
drawback  is  the  reflection  from  the  highly 
glazed  paper  which  is  very  trying  to  the  eyes. 

An  English  translation  of  the  work,  revised 
to  date,  is  in  preparation  by  Col.  Leslie  in 
conjunction  with  Dr.  Doflein.  This  will  be  es- 
pecially welcome  to  English  readers,  since  it 
makes  the  work  available  for  instruction  in 
academic  and  medical  classes. 

The  book  is  fittingly  dedicated  to  "  meinem 
lieben  Lehrer  und  Freund  Richard  Hertwig 
in  Verehrung  und  Dankbarkeit,"  and  comes 
logically  from  the  laboratories  at  Munich,  the 
foremost  center  in  the  world  for  protozoolog- 
ical  research  along  comprehensive  lines. 

Chables  a.  KoFom 
Univebbity  op  Caufobnia 


Allen's  Commercial  Organic  Analysis.    Vol- 
ume I.    Introduction,  Alcohols,  Yeast,  Malt 
Liquors  and  Malt,  Wines  and  Spirits,  Neu- 
tral Alcoholic  Derivatives,  Sugars,  Starch 
and  its  Isomerides,  Paper  and  Paper-making 
Materials,    Vegetable    Acids.      By    Henry 
Leffmann  and  W.  A.  Davis,  editors,  and  K 
F.  Armstrong,  J.  L.  Bakeei,  G.  C.  Jones,  E. 
SoHUCHTiNG  and  R.  W.  Sindall,  contribu- 
tors.     Fourth   edition,    entirely   rewritten. 
Philadelphia,  P.  Blakiston's  Son  and  Co. 
1909.    Pp.  x  +  576.    Price  $6.00. 
It  is  eleven  years  since  the  last  American 
edition  of  this  well-known  work  was  published. 
When  we  consider  the  very  rapid  advances 
which  have  been  made  in  this  field  during 
recent  years  and  also  that  the  third  edition 
was  prepared  so  hastily  as  to  prevent  a  thor- 
ough revision,  the  need  of  a  thorough  rewrit- 
ing of  the  whole  book  is  evident.     The  re- 
vision has  been  very  thorough  and  a  large 
amount  of  new  material  has  been  added. 

No  one  individual  can  be  thoroughly  fa- 
miliar by  personal  experience  with  the  great 
variety  of  analytical  methods  presented  in  a 
book  of  this  kind  and  the  editors  have  very 
wisely  secured  the  help  of  several  expert  chem- 
ists for  the  preparation  of  different  sections 
of  the  book.  The  introduction  (83  pages) 
treating  of  general  methods  of  analysis  and 
the  determination  of  physical  constants  is  by 
William  A.  Davis;  Methyl  and  Ethyl  Alcohol 
(47  pages),  by  G.  0.  Jones;  Malt  and  Malt 
Liquors  (32  pages),  by  Julian  L.  Baker; 
Wines  and  Potable  Spirits  (39  pages),  by  G. 
C.  Jones;  Yeast  (21  pages,  wholly  new),  by  E. 
Schlichting;  Neutral  Alcoholic  Derivatives,  as 
Ether,  Esters,  Aldehydes,  Chloroform,  etc.  (57 
pages),  by  Henry  Leffmann;  Sugars,  Analy- 
sis of  Urine,  Starch,  Dextrin,  Flour,  Bread, 
Cellulose,  etc.  (180  pages),  by  E.  Frankland 
Armstrong;  Paper  and  Paper-making  Mate- 
rials (20  pages,  new),  by  R.  W.  Sindall  and 
Acid  Derivatives  of  Alcohols,  as  acetic  acid, 
vinegar,  oxalic,  succinic,  malic,  tartaric  and 
citric  acids  (83  pages),  by  Henry  Leffmann. 
The  book  is  one  which  should  be  in  every 
chemical  library  and  which  no  chemist  en- 
gaged in  the  examination  of  foods  can  afford 
to  be  without.  W.  A,  Notes 


Mabch  25,  1910] 


SCIENCE 


459 


SCIENTIFIC   JOURNALS   AND   ARTICLES 

The  Journal  of  Biological  Ohemistry,  VoL 
Vll.,  No.  3,  issued  February  26,  contains  the 
following:  "The  Optical  Inactivity  of  Allan- 
toin,"  by  Lafayette  B.  Mendel  and  H.  D. 
Dakin.  The  generally  accepted  formula  for 
allantoin  contains  an  asynunetric  carbon  atom. 
Yet  examination  of  the  substance  from  a 
variety  of  sources  showed  that  it  is  optically 
inactive.  Evidence  is  offered  indicating  that 
the  phenomenon  is  due  to  tautomeric  change. 
"The  Mechanism  of  the  Oxidation  of  Glu- 
cose by  Bromine,"  by  H.  H.  Bunzel.  Experi- 
ments are  described  which  support  the  view 
that  glucose  forms  two  series  of  salts :  the  first 
in  which  it  dissociates  into  metal  and  negative 
glucose  ions  (CeH„0,') ;  the  second,  in  which 
it  dissociates  into  positive  glucose  ions 
(C,HjgO/)  and  an  acid  ion.  Positive  glucose 
ions  are  oxidized  quantitatively  to  gluconic 
acid  and  an  equation  is  developed  showing  the 
velocity  of  the  reaction.  "  The  Purine  Meta- 
bolism of  the  Monkey,"  by  H.  Gideon  Wells. 
The  liver  of  the  monkey  resembles  that  of 
lower  mammals  in  containing  a  uricolytic 
enzyme.  The  liver  also  contains  xanthine- 
oxidase;  the  liver  and  other  viscera  contain 
nuclease,  adenase  and  guanase.  "  The  Effects 
of  Castration  on  the  Metabolism,"  by  Francis 
n.  McCrudden.  An  experimental  study  on 
dogs,  the  results  of  which  do  not  confirm  the 
view  that  castration  is  followed  by  a  retention 
of  material,  especially  mineral  elements. 
"  Chemical  Analysis  of  Bone  from  a  Case  of 
Human  Adolescent  Osteomalacia,"  by  Francis 
H.  McCrudden.  Bone  from  osteomalacia  con- 
tains more  magnesium  and  sulphur,  less  cal- 
cium and  phosphoric  acid  than  normal:  the 
increase  in  the  former  is  far  greater  than  the 
decrease  in  the  latter.  "The  Infiuence  of 
Dietary  Alternations  on  the  Types  of  Intes- 
tinal Flora,"  by  C.  A.  Herter  and  A.  I.  Ken- 
dall. Extended  experiments  on  monkeys  and 
cats  show  that  an  abrupt  change  from  a  dom- 
inantly  protein  diet  to  a  dominantly  carbo- 
hydrate diet  is  followed  by  alterations  in  the 
intestinal  fiora,  in  the  putrefaction  products 
in  the  feces  and  urine  and  in  the  clinical  con- 
ditions.     Degeneration    of    the    proteolyzing 


bacteria  takes  place  and  they  are  substituted 
by  acidophilic,  non-protolyzing  bacteria: 
marked  reduction  in  putrefactive  products  in 
feces  and  urine  occurs;  a  marked  improvement 
in  spirits  and  activity  may  be  noted,  indica- 
ting a  greater  sense  of  bodily  and  psychical 
well-being. 

HALLEY  ON  THE  AGE  OF  THE  OCEAN 

Edmund  HaTjLey  was  a  very  great  man.  He 
was  not  only  the  first  to  predict  correctly  the 
return  of  a  comet,  that  which  is  now  known 
by  his  name,  but  also— before  Newton  had  an- 
nounced his  results  to  any  one — ^arrived  at 
the  conclusion  that  the  attraction  of  gravita- 
tion probably  varied  inversely  as  the  square 
of  the  distance.  While  these  and  other  im- 
portant achievements  of  his  are  well  known,  it 
seems  to  have  been  forgotten  that  Halley  de- 
vised a  method  of  determining  the  age  of  the 
ocean  from  chemical  denudation.  Indeed,  I 
find  no  mention  of  Halley  in  the  indices  of 
some  of  the  most  authoritative  works  on  geol- 
ogy and  geochemistry,  while  it  is  evident  that 
neither  Mr.  T.  Mellard  Reade*  nor  Mr.  J. 
Joly*  were  aware  of  a  predecessor  in  this  im- 
portant field.  It  was  almost  by  accident  that 
I  came  across  Haley's  paper  read  before  the 
Eoyal  Society  in  1716,  extracts  from  which 
are  given  below. 

Halley  recognized  that  the  method  as  he 
proposed  it  was  almost  impracticable,  but 
writing  as  he  did  twenty-eight  years  before 
Lavoisier's  birth,  he  could  hardly  have  guessed 
that  accurate  analyses  of  river  waters,  whose 
solvent  action  he  so  clearly  describes,  would 
ever  become  not  merely  possible  but  easy.  It 
is  very  interesting  to  note  that  Halley's  rea- 
soning is  strictly  "  unif ormitarian  "  while  he 
recognized  the  tendency  involved  to  a  maxi- 
mum estimate. 

Subject  to  this  same  limitation  (extended 
to  other  features  besides  an  original  saltness 
of  the  sea),  Mr.  Joly's  method  of  determining 
the  rate  at  which  the  accumulation  of  salt  in 
the  ocean  takes  place  from  the  analysis  of 

^"Chemical  Denudation  in  Relation  to  Geolog- 
ical Time,"  1879. 
'  Trans.  R,  8.  Dublin,  Vol.  7,  1899,  p.  23. 
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river  waters  is  perhaps  the  most  important 
means  now  available  for  an  estimate  of  the 
antiquity  of  the  stratified  rocks,  because  it  is 
the  simplest  and  least  open  to  question.  To 
my  thinking  the  fact  that  his  train  of  reason- 
ing coincided  with  that  of  the  great  astron- 
omer only  adds  to  the  credit  due  Mr.  Joly. 

A  great  amount  of  work  has  been  done  of 
late  years  on  the  composition  of  river  waters, 
much  of  it  incited  by  Mr.  Joly's  memoir  and 
undertaken  with  the  purpose  of  improving  the 
data  for  such  a  determination  of  the  age  of 
the  ocean.  Within  a  few  months  it  will  be 
practicable  to  make  known  the  results  of  a 
revised  estimate  founded  upon  data  far  more 
ample  than  those  at  the  disposition  of  Mr. 
Joly  eleven  years  ago.  Mr.  F.  W.  Clarke  is 
now  engaged  in  preparing  this  estimate. 

The  subjoined  extracts  from  Halley's  paper' 
can  not  but  interest  all  lovers  of  natural  sci- 
ence. 
On  the  Cause  of  the  Baltneee  of  the  Ocean,  and 

of  the  Several  Lakes  that  emit  no  Rivers;  with 

a  Proposal,  hy  means  thereof,  to  discover  the 

Age  of  the  World, 

There  have  been  many  attempts  made,  and  pro- 
posals offered,  to  ascertain  from  the  appearances 
of  nature,  what  may  have  been  the  antiquity  of 
this  globe  of  earth;  on  which,  by  the  evidence  of 
sacred  writ,  mankind  has  dwelt  about  6,000  years ; 
or  according  to  the  Septuagint  above  7,000.  .  .  . 
This  inquiry  seeming  to  me  well  to  deserve  con- 
sideration, and  worthy  the  thoughts  of  the  Royal 
Society,  I  shall  take  leave  to  propose  an  expedient 
for  determining  the  age  of  the  world  by  a  medium, 
as  I  take  it,  wholly  new,  and  which  in  my  opinion 
seems  to  promise  success,  though  the  event  can 
not  be  judged  of  till  after  a  long  period  of  time; 
submitting  the  same  to  their  better  judgment. 
What  suggested  this  notion  was  an  observation 
I  had  made,  that  all  the  lakes  in  the  world,  prop- 
erly so  called,  are  found  to  be  salt,  some  more 
some  less  than  the  ocean,  which  in  the  present 
case  may  also  be  esteemed  a  lake;  since  by  that 
term  I  mean  such  standing  waters  as  perpetually 
receive  rivers  running  into  them,  and  have  no  exit 
or  evacuation.  .  .  . 

Now  I  conceive  that  as  all  these  lakes  receive 
rivers,  and  have  no  exit  or  discharge,  so  it  will 
be  necessary  that  their  waters  rise  and  cover  the 
land,  until  such  time  as  their  surfaces  are  suffi- 

^Phil,  Trans,,  Vol.  29,  1715,  p.  296. 


ciently  extended,  so  as  to  exhale  in  vapour  that 
water  which  is  poured  in  by  the  rivers;  and  con- 
sequently that  lakes  must  be  larger  or  smaller, 
according  to  the  quantity  of  the  fresh  they  receive. 
But  the  vapours  thus  exhaled  are  perfectly  fresh; 
so  that  the  saline  particles  brought  in  by  the 
rivers  remain  behind,  while  the  fresh  evaporates; 
and  hence  it  is  evident  that  the  salt  in  the  lakes 
will  be  continually  augmented,  and  the  water 
grow  Salter  and  salter.  .  .  . 

Now  if  this  be  the  true  reason  of  the  saltnesa 
of  these  lakes,  it  is  not  improbable  but  that  the 
Ocean  itself  is  become  salt  from  the  same  cause, 
and  we  are  thereby  furnished  with  an  argument 
for  estimating  the  duration  of  all  things,  from  an 
observation  of  the  increment  of  saltness  in  their 
waters.  ,  For  if  it  be  observed  what  quantity  of 
salt  is  at  present  contained  in  a  certain  weight 
of  the  water,  of  the  Caspian  Sea,  for  example, 
taken  at  a  certain  place,  in  the  driest  weather; 
and  after  some  centuries  of  years  the  same  weight 
of  water,  taken  in  the  same  place,  and  under  the 
same  circumstances,  be  found  to  contain  a  sen- 
sibly greater  quantity  of  salt  than  at  the  time  of 
the  first  experiment,  we  may  by  the  rule  of  pro- 
portion, make  an  estimate  of  the  whole  time 
wherein  the  water  would  acquire  ite  present 
degree  of  saltness. 

And  this  argument  would  be  the  more  con- 
clusive, if  by  a  like  experiment  a  similar  increase 
in  the  saltness  of  the  Ocean  should  be  observed: 
for  that,  after  the  same  manner  as  aforesaid, 
receives  innumerable  rivers,  all  which  deposit 
their  saline  particles  therein;  and  are  again  sup- 
plied, as  I  have  elsewhere  showed,  by  the  vapours 
of  the  Ocean,  which  rise  from  it  in  atoms  of  pure 
water,  without  the  least  admixture  of  salt.  But 
the  rivers  in  their  long  passage  over  the  earth 
imbibe  some  of  its  saline  particles,  though  in  so 
small  a  quantity  as  not  to  be  perceived,  unless  in 
these  their  depositories  after  a  long  tract  of  time. 
And  if,  on  repeating  the  experiment,  after  another 
equal  number  of  ages,  it  shall  be  found  that  the 
saltness  is  further  increased  with  the  same  incre- 
ment as  before,  then  what  is  now  proposed  as 
hypothetical,  would  appear  little  less  than  demon- 
strative. But  since  this  argument  can  be  of  no 
use  to  ourselves,  it  requiring  very  great  intervals 
of  time  to  come  to  our  conclusion,  it  were  to  be 
wished  that  the  ancient  Greek  and  Latin  authors 
had  delivered  down  to  us  the  degree  of  the  salt- 
ness of  the  sea,  as  it  was  about  2000  years  ago: 
for  then  it  can  not  be  doubted  but  that  the  dif- 
ference between  what  is  now  found  and  what  then 


Mabch  25,  1910] 


SCIENCE 


461 


was,  would  become  very  sensible.  I  recommend 
it  therefore  to  the  society,  as  opportunity  shall 
offer,  to  procure  the  experiments  to  be  made  of 
the  present  degree  of  saltness  of  the  Ocean,  and 
of  as  many  of  these  lakes  as  can  be  come  at,  that 
they  may  stand  upon  record  for  the  benefit  of 
future  ages. 

If  it  be  objected  that  the  water  of  the  Ocean,  and 
perhaps  of  some  of  these  lakes,  might  at  the  first 
beginning  of  things,  in  some  measure  contain  salt, 
so  as  to  disturb  the  proportionality  of  the  in- 
crease of  saltness  in  them,  I  will  not  dispute  it: 
but  shall  observe  that  such  a  supposition  would 
by  so  much  contract  the  age  of  the  world,  within 
the  date  to  be  derived  from  the  foregoing  argu- 
ment, which  is  chiefly  intended  to  refute  the 
ancient  notion,  some  have  of  late  entertained,  of 
the  eternity  of  all  things;  though  perhaps  by  it 
the  world  may  be  found  much  older  than  many 
have  hitherto  imagined. 

George  F.  Becker 


THE  VAVAL  OBSERVATORY:  TEE  COUPLE- 

TION  OF  THE  CATALOGUE  OP  THE 

WA8HIN0T0N  ZONES  OP  m6-o2 

Shortlt  after  the  founding  of  the  Naval 
Observatory,  the  superintendent,  Lieutenant 
M.  F.  Maury,  U.  S.  N.,  in  the  spring  of  1846 
directed  the  observers  on  the  mural  circle,  the 
meridian  circle  and  the  transit  instrument, 
when  these  instruments  were  not  otherwise 
employed,  to  determine  the  positions  of  all 
the  stars  cuhninating  above  the  horizon  at 
Washingrton  and  visible  with  these  instru- 
ments, beginning  at  the  southern  horizon  and 
working  northward.  In  three  years  41,700 
observations  had  been  made,  covering  about 
30^  in  declination.  No  observations  seem  to 
have  been  made  during  the  next  two  years, 
but  with  the  installation  of  the  chronograph 
observing  was  resumed  and  3,200  observations 
were  made  during  1851-2.  The  total  number 
of  observations  discussed  in  forming  the  cata- 
logue is  44,900. 

In  1860  was  published  the  first  volume  of 
the  zones,  those  observed  with  the  meridian 
circle  in  1846.  Shortly  thereafter  an  appro- 
priation was  secured  from  congress  for  the 
reduction  of  the  zone  observations  and  Dr.  B. 
A.  Gould,  of  Cambridge,  Mass.,  was  secured 
to  take  charge  of  the  work.    The  observations 


made  in  1846-9,  except  those  already  pub- 
lished and  two  books  of  3,400  observations- 
which  had  been  mislaid,  were  copied  from  the 
observing  books  on  reduction  sheets  which 
were  sent  to  Dr.  Gould.  The  reductions  were- 
promptly  made  and  the  printer's  copy  re- 
turned. Several  years  later,  1872-3,  the  re- 
sults sent  by  Dr.  Gould  were  published  under- 
the  direction  of  Professor  Asaph  Hall,  XT.  S. 
N.,  in  three  volumes,  as  api>endices  to  the 
Washington  observations. 

In  order  to  facilitate  the  cataloguing  of 
these  zones,  a  list  of  stars  to  serve  as  zero 
stars  was  selected  and  added  to  the  observing 
list  of  the  8.5-inch  transit  circle  by  Professor 
J.  R.  Eastman,  TJ.  S.  N.,  who  also  had  the 
individual  observations  in  the  four  volumes- 
previously  mentioned  copied  on  cards.  The 
copying  on  one  card  of  all  the  observations  of 
the  same  star  was  commenced  when  work  was. 
again  stopped. 

This  was  the  state  of  the  work  in  1901  when 
cataloguing  was  undertaken  by  the  writer.    A 
complete  rereduction  of  the  observations  has 
not  been  attempted,  but  a  systematic  search 
has  been  made  for  all  appreciable  errors.    Inr 
this  work  have  been  utilized  a  manuscript  list 
of  2,200  corrections  by  Professor  J.  0.  Kap- 
teyn  and  another  of  500  by  Dr.  F.  Ristenpart,. 
and  an  effort  has  been  made  to  identify  each- 
star  observed  but  once  with  one  in  the  "  Cape 
Photographic   Durchmusterung,"   the    "Cor- 
doba Durchmusterung  "  or  the  "  Bonn  Durch- 
musterung."    All  single  observations  not  thus- 
identified  are  being  looked  up  with  one  of  the 
equatorials  at  the  observatory. 

The  3,400  unpublished  observations  of 
1847-8  and  the  3,200  of  1851-2  were  reduced 
under  the  direction  of  Professor  F.  B.  Littell, 
IT.  S.  N.,  in  the  same  manner  as  that  used  in* 
reducing  the  published  results. 

The  published  observations,  corrected  as  au 
result  of  the  above-mentioned  comparisons, 
together  with  the  unpublished  ones,  were  com- 
pared with  the  positions  of  the  "  Cordoba. 
General  Catalogue "  and  zone  correction* 
were  determined  for  each  night's  work  to  re- 
duce the  Washington  observations  to  the  sys- 
tem of  the  "Cordoba  General  Catalogue." 
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After  all  the  observations  had  been  thus  re- 
duced the  systematic  difference  between  the 
*'  Cordoba  General  Catalogue  '^  and  the  "  Cape 
Catalogue"  of  1850  was  applied  as  the  mean 
epochs  of  the  Cape,  and  the  Washington  ob- 
servations are  approximately  the  same. 

A  comparison  with  a  manuscript  copy  of  a 
catalogue  of  the  mural  zones  prepared  by  Dr. 
E.  S.  Holden  and  furnished  the  observatory 
through  the  courtesy  of  Dr.  Holden  and  Pro- 
fessor W.  W.  Campbell,  while  disclosing  a 
number  of  differences  in  identification,  has 
led  to  only  nine  changes  in  the  8,744  observa- 
tions so  far  compared. 

A  preliminary  discussion  of  the  catalogue 
X>ositions  gives  the  following  mean  differences 
between  two  observations. 

MEAN  DIFFEBENCB  BETWEEN  TWO  OBSEBVATIONS  IN 

BIGHT  ASCENSION 


Inatroment 


Maral  circle  

Tiansit  instrumeat. 
Meridian  circle 


1846-1849  (Eye  and 
Ear) 


I 


o 


246 
334 
224 


i 


a 


0.20 
0.17 
0.22 


172 

70 

218 


o 


0.16 
0.15 
0.18 


1851-1852 
(Chronograph) 


S 


o 

II 


150 
394 
286 


M 

S   o 


0.09 
0.11 
0.15 


MEAN  DIFFEBENCE  BETWEEN  TWO  OBSEBVATIONS  IN 

DECLINATION 


1846-1849 

1851-1852 

Instrament 

Number 
of  Differ- 
ences 

Mean 
Differ- 
ence 

Number 
of  Differ- 
ence 

Mean 
Differ- 
ences 

Mural  circle 

407 
206 
394 

1.'^ 
2.8 
2.5 

142 
331 
244 

2:1 

Transit  instrument 
Meridian  circle 

2.5 

1.9 

At  the  present  time  over  one  half  of  the 
printer's  copy  of  the  catalogue  is  completed. 
As  fast  as  the  copy  is  finished  one  set  of  the 
results  is  being  sent  to  Dr.  A.  Auwers,  of 
Berlin,  for  insertion  in  the  "  Geschichte  des 
Fixstemhimmels."  The  entire  catalogue  will 
be  ready  for  the  printer  in  two  or  three 
months.  W.  S.  Eighelbeboeb 

Jamiaryy  1910 


THE   AMERICAN   SOCIETY  OF  ZOOLOGISTS 
EASTERN   BRANCH 

The  Eastern  Branch  of  the  American  Society 
of  Zoologists  met  at  the  Harvard  Medical  School^ 
Boston,  Mass.,  on  December  28,  29  and  30,  1909. 
The  following  resolution  was  adopted: 
Resolved  (1)  That  the  Eastern  Branch  of  the 
American  Society  of  Zoologists  express  its  grati- 
tude for  the  work  of  the  Commission  on  Nomen- 
clature of  the  International  Zoological  Ck>ngTe88. 

(2)  That  it  is  the  sense  of  the  society  that  the 
commission  be  encouraged  to  extend  its  present 
work  of  deciding  questions  as  to  particular  spe- 
cific and  generic  names. 

(3)  That  it  is  the  sense  of  the  society  that  the 
conunission  should  of  its  own  motion  extend  its 
jurisdiction  to  the  ruling  in  or  out  of  particular 
works  of  disputed  status,  like  the  Museum  Bol- 
teneanum. 

(4)  That  in  rendering  decisions  the  commission 
have  power  to  disregard  the  priority  rule  for 
sufficient  and  specified  equitable  reasons. 

(5)  That  all  members  of  this  society  should 
submit  their  questions  of  nomenclature  to  the 
international  commission  and  abide  by  its  de- 
cisions. 

The  president  of  the  society,  Professor  H.  S. 
Jennings,  Johns  Hopkimr  University,  and  Pro- 
fessor E.  L.  Mark,  Harvard  University,  were 
appointed  to  act  as  delegates  of  the  society  at 
the  eighth  International  Zoological  Congress. 

Officers  were  elected  as  follows: 

President — ^Thomas  H.  Montgomery,  Jr.,  Univer- 
sity of  Pennsylvania. 

Vice-president — ^Hiirris  H.  Wilder,  Smith  Col- 
lege. 

Seoretary-treiisurer — ^Herbert  W.  Rand,  Harvard 
University. 

Member  of  Executive  Committee — ^David  H. 
Tennent,  Bryn  Mawr  College. 

The  following  papers  were  presented: 

The  Segmentation  of  the  Salpa  Stolon,  with  some 
Reflections  on  Segmentation  Oenerally:  W.  E. 
RiTTEB,  University  of  California. 

Some  Problems  of  Ccslenterate  Ontogeny:  Chas. 

W.  Habgitt,  Syracuse  University. 

The  paper  briefly  reviews  certain  facts  of  hy- 
droid  development  brought  to  the  attention  of  the 
society  on  previous  occasions,  and  cites  additional 
facts  and  observations  which  confirm  the  earlier 
results.     Of  the  latter  may  be  cited  those  found 
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to  occur  in  the  development  of  Pennaria  austrcUis, 
a  hydroid  having  much  in  common  with  the  local 
species,  and  corroborating  its  phases  of  develop- 
ment in  a  very  remarkable  degree.  It  may  be 
added  that  these  facts  taken  with  those  already 
known  as  to  the  perfect  development  of  polyps 
from  even  the  most  erratic  early  cleavage  leave 
no  further  room  to  doubt  the  perfectly  normal 
character  of  the  phenomena  described. 

Facts  in  the  development  of  Clava,  Hydraotinia 
and  Tuhularia  were  also  cited  as  confirming  the 
previous  conclusions,  and  thus  further  extending 
the  peculiar  behavior  under  consideration. 

Associated  with  the  above  were  certain  infer- 
ences and  reflections  of  considerable  theoretical 
significance.  Attention  was  directed  especially  to 
facts  of  histogenesis.  It  was  shown  that  much 
of  earlier  speculation  concerning  this  feature  was 
tinctured  with  error.  Later  facts  of  hydrozoan 
ontogeny  have  not  afforded  any  clear  support  of 
these  earlier  speculative  contentions.  Special  em- 
phasis was  placed  upon  the  fact  that  histogenesis 
in  oGelenterate  ontogeny  is  of  small  homological 
value  and  apparently  wholly  devoid  of  phylogen- 
etic  significance.  In  fact,  the  processes  involved 
in  the  formation  of  the  germ  layers  are  primarily 
physiological  and  not  morphological.  Both  ecto- 
derm and  entoderm  arise  thus;  the  first  for  pro- 
tective and  locomotor  ends,  the  second  for  digestive 
purposes  and  through  specific  digestive  or  nutri- 
tive processes  in  the  morula  or  planula. 

The  detailed  paper  will  appear  later  in  the 
Journal  of  Morphology. 

Development  of  the  Paraphyeis  and  Eypophyeis  in 
the   Alligator:   A.   M.   Reese,   West  Virginia 
University.     (Presented  by  title.) 
The   paper  will   be   published   in   full   in   the 

"  Smithsonian  Miscellaneous  Collections." 

The  Independent  Origin  and  Self-differentiation  of 
the  Lena  of  the  Eye:  Chables  R.  Stogkasd, 
Cornell  Medical  School. 
•  Normally  the  embryonic  optic  vesicle  comes  in 
contact  with  the  lateral  ectoderm  of  the  head  and 
this  ectoderm  responds  to  the  presence  of  the  ves- 
icle by  proliferating  a  mass  of  cells  which  develop 
into   the    crystalline   lens.     The   question   arises 
whether  the  ectoderm  may  form  a  lens  even  though 
the  optic  vesicle  fails  to  come  in  contact  with  it, 
and  further,  what  influence  does  the  optic  vesicle 
or  cup  exert  over  the  subsequent  development  of 
the  lens?    The  problem  is  more  complex  than  it 
would  seem  at  first  sight  and  involves  principles 
similar  to  those  expressed  in  the  correlation  be- 


tween the  development  of  certain  secondary  parts 
and  the  internal  secretions  formed  by  organs  on 
which  these  parts  appear  to  depend. 

By  artificially  suppressing  and  retarding  the 
development  of  the  optic  vesicles  in  fish  embryos 
I  have  obtained  exceptional  material  for  the  study 
of  the  lens  problem  and  from  such  embryos  the 
following  conclusions  may  be  drawn. 

A  crystalline  lens  may  originate  from  the  ecto- 
derm without  any  direct  stimulus  from  either  the 
optic  vesicle  or  the  brain  tissue.  The  independent 
lens-bud  is  capable  of  perfect  self-differentiation 
and  finally  becomes  a  refractive  body  identically 
similar  in  histological  structure  to  a  normal  lens 
within  the  eye.  The  size  and  shape  of  a  lens  are 
not  entirely  controlled  by  the  associated  optic  cup. 

An  optic  vesicle,  whether  normal  or  defective, 
is  invariably  capable  at  some  stage  of  its  develop- 
ment of  stimulating  the  formation  of  a  lens  from 
ectoderm  with  which  it  comes  in  contact.  This 
ectoderm  may  even  be  out  of  the  usual  lens-form- 
ing region.  Ectoderm  of  the  head  region,  however, 
is  more  disposed  to  the  formation  of  lenses  than 
that  of  other  parts  of  the  body,  as  is  indicated 
by  the  fact  that  the  free  lenses  invariably  occurred 
in  this  region. 

In  Fundulue  embryos  the  deeply  buried  optic 
vesicles  are  unable  to  form  lenses  from  their  own 
tissues,  although  this  is  not  true  in  all  animals. 

Further  Data  Concerning  Ttoina:  H,  H.  Wildeb, 

Smith  College. 

The  distinction  formerly  made  between  the  two 
biological  types  of  twins  was  reiterated,  viz., 
duplicates  and  fraternals,  the  one  presumably 
from  the  division  of  a  single  egg,  after  fertiliza- 
tion; the  other  from  two  separate  eggs.  Outline 
tracings  of  palms  and  soles  of  numerous  individ- 
uals were  presented  for  examination  and  compari- 
son. These  showed  (1)  that  in  twins  of  the 
duplicate  type  the  main  features  in  the  configura- 
tion of  the  palmar  and  plantar  epidermic  ridges 
(friction  ridges)  are  practically  identical,  and 
always  in  the  case  of  all  four  sets  of  members; 
(2)  that  in  twins  of  the  fraternal  type  these 
features  are  as  unlike  as  in  any  two  children  of 
one  family  but  of  different  birth;  and  (3)  that 
although  single  hands  or  single  feet,  or  perhaps 
both  hands  or  both  feet,  of  two  children  of  sepa- 
rate birth,  especially  in  a  large  family,  might  be 
found  to  be  as  nearly  alike  as  in  cases  of  duplicate 
twins,  this  similarity  does  not  extend  to  all  four 
sets  of  chiridia,  as  always  in  these  latter  cases. 
Tracings  of  four  sets  of  duplicate  twins,  of  four 
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sets  of  fraternal  twins,  and  of  two  sets  of  similar 
children  of  separate  birth,  were  shown  in  support 
of  the  theory  as  stated. 

Manufacture  of  the  Squid  Spermatophore :  G.  A. 
Drew,  University  of  Maine. 

Developmental  Changes  in  Egg  Substances:  Ed- 
win G.  CoNKUN,  Princeton  University. 
In  normal^  living  eggs  of  Physa,  Limnaa  and 
Planorhis  two  ooplaennic  substances  may  be  recog- 
nized, a  milky  or  clear-gray  substance,  which 
comes  to  the  surface  of  the  egg  at  the  animal  pole 
at  the  time  of  the  first  maturation  and  which 
then  gradually  spreads  over  the  upper  hemisphere, 
and  a  yellow  yolk-laden  substance  which  is  uni- 
formly distributed  through  the  egg  before  matura- 
tion, but  is  confined  to  the  vegetative  hemisphere 
after  both  maturation  divisions.  During  the 
cleavage  the  dear-gray  substance  goes  into  the 
three  quartets  of  ectomeres,  the  yellow  material 
into  the  entomeres  and  mesomeres. 

When  centrifuged  with  a  force  equal  to  600 
times  gravity  for  from  five  to  twenty  minutes 
these  substances  stratify  in  three  zones,  a  gray 
zone  of  light  substance  at  the  central  pole,  a 
yellow  zone  of  heavy  substance  at  the  distal  pole, 
and  a  zone  of  clear  substance,  containing  the 
nucleus,  between  these  two. 

When  centrifuged  before  the  first  maturation 
division  the  proportions  of  these  three  substances 
are,  gray  one  eighth,  clear  three  eighths,  yellow 
one  half.  Centrifuged  just  before  the  first 
cleavage,  the  gray  and  clear  substances  are  not 
distinctly  separated  and  the  proportions  are,  gray 
and  clear  seven  eighths,  yellow  one  eighth. 

Before  the  first  maturation  the  centrifuged  eggs 
orient  rapidly  with  the  yellow  pole  down  and  the 
gray  pole  up ;  after  the  maturation  divisions  these 
same  eggs  orient  very  slowly,  though  the  gray  and 
yellow  substances  remain  distinct.  Also  eggs  cen- 
trifuged after  the  maturation  divisions  orient 
very  slowly. 

Before  the  first  maturation  the  gray  and  clear 
substances  are  finely  granular,  without  the  ap- 
pearance of  vacuoles  or  spherules,  and  the  yellow 
material  is  coarsely  granular  and  contains  yolk 
spherules.  After  the  maturation  divisions  the 
gray  and  clear  substances  contain  vacuoles  or 
spherules,  and  the  yellow  is  apparently  less 
spherular  than  in  the  earlier  period. 

Some  of  these  changes  may  be  due  to  the  in- 
creased viscosity  of  the  ooplasm  in  the  later  stage 
as  compared  with  the  earlier  one,  though  this  is 
not  the  only  factor  involved,  since  the  stratifica- 


tion is  less  complete  in  later  stages  even  when 
greater  centrifugal  force  is  used.  In  probably  all 
cases  there  is  a  redistribution,  to  a  certain  extent, 
of  the  stratified  substances  during  mitosis,  but 
this  is  never  complete,  and  the  original  planes  of 
stratification  may  be  observed  for  a  long  time 
during  the  development. 

All  eggs  centrifuged  before  the  first  maturation 
division  develop  normally;  centrifuged  during  the 
maturation  divisions  about  one  half  develop  nor- 
mally, and  one  half  abnormally;  centrifuged  at 
the  time  of  the  first  cleavage,  or  just  before 
almost  all  develop  abnormally.  There  is  no  evi- 
dence that  this  result  is  due  to  greater  injury  to 
the  mitotic  figure  in  the  later  stages  than  in  the 
earlier  ones.  Embryos,  otherwise  entirely  normal, 
may  be  produced  in  which  the  yellow  and  gray 
substances  may  be  distributed  in  any  axis,  and 
even  where  the  distribution  of  all  the  substances 
to  the  cleavage  cells  is  abnormal  and  unsymmet- 
rical,  normal  development  may  result. 

Neither  the  yellow  nor  the  gray  substances  are 
formative,  and  neither  are  indispensable  to  devel- 
opment. They  may  be  distributed  to  the  first  four 
cells  in  varying  proportions  and  yet  the  resulting 
development  may  be  perfectly  normal;  either  may 
even  be  thrown  entirely  out  of  the  egg  and  yet  the 
remainder  may  develop  into  a  normal  snail.  The 
gray  substance  is  largely  of  a  fatty  nature,  the 
yellow  contains  yolk,  and  both  may  be  regarded 
as  "  inclusions  "  in  the  protoplasm.  On  the  other 
hand,  the  clear  substance  is  indispensable  to 
development,  though  it  may  be  formed  anew  in 
cells  which  lack  it  if  a  nucleus  is  present,  and 
this  clear  substance  in  turn  contributes  to  the 
growth  of  the  nucleus,  whereas  the  other  sub- 
stances do  not.  Finally,  the  clear  substance  alone, 
of  all  the  ooplasmic  substances,  increases  in  quan- 
tity during  development.  It  is  therefore  true  pro- 
toplasm. Nevertheless,  normal  development  may 
result  from  eggs  in  which  this  substance  is  ab- 
normally distributed  as  regards  both  polarity  and 
symmetry,  and  in  this  respect  it  does  not  cor- 
respond to  the  "ground  substance"  of  Lillie. 

The  Fertilizaiion  Membrane  of  Nereis:  Fbank  R. 

LnxiE,  University  of  Chicago. 

In  the  unfertilized  egg  of  the  Heteronereis  found 
swarming  at  the  surface  of  the  water  on  moonless 
summer  evenings  at  Woods  Hole,  there  occurs  a 
layer  of  coarsely  alveolar  protoplasm  between  the 
vitelline  membrane  and  the  yolk-bearing  proto- 
plasm. This  layer,  which  is  ^7 /i  in  thickness 
and  entirely  devoid  of  yolk,  has  been  called  the 
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zona  radiata  by  Wilson.  The  perivitelline  space 
arises  by  the  extrusion  of  the  hom<^neous  con- 
tents of  the  alveoli  of  this  layer  through  the 
vitelline  membrane  into  the  sea  water,  where  it 
forms  by  swelling  a  layer  of  jelly,  which  may  be. 
as  much  as  100 /t  in  diameter.  The  walls  of  the 
alveoli  remain  and  form  a  protoplasmic  lining  of 
the  vitelline  membrane  and  exceedingly  delicate 
strands  of  protoplasm  crossing  the  perivitelline 
space.  The  perivitelline  space  is,  therefore,  i»- 
iraavular. 

The  fact  that  the  egg  of  Ifereia  thus  secretes 
its  own  jelly  may  readily  be  demonstrated  by 
fertilizing  under  the  microscope  with  excess  of 
sperm.  If  excess  of  sperm  be  added  to  dosely 
placed  eggs  and  a  cover  glass  applied  so  as  to 
force  the  eggs  into  a  single  layer,  and  the  prepara- 
tion examined  with  no  loss  of  time,  the  spermato- 
zoa will  be  seen  in  large  numbers  in  immediate 
oontaet  with  the  vitelline  membrane.  In  one  or 
two  minutes  the  spermatozoa  are  moved  away 
from  the  surface  of  the  eggs  by  some  invisible 
repelling  substance,  and  they  unite  in  lines  that 
form  hexagonal  areas,  with  an  egg  in  the  center 
of  each.  The  substance  that  sweeps  the  sperma- 
tozoa away  from  the  eggs  is  the  jelly,  and  syn- 
chronously with  its  formation  the  cortical  layer 
disappears,  leaving  the  perivitelline  space  crossed 
by  protoplasmic  strands  as  already  noted. 

In  the  case  of  each  egg  a  single  spermatozoon 
remains  attached  to  the  vitelline  membrane.  But 
this  spermatozoon  requires  about  twenty-five  min- 
utes to  penetrate  completely  through  the  mem- 
brane. The  stimulus  to  development  thus  pre- 
cedes penetration  by  a  considerable  interval  of 
time. 

Unfertilized  eggs  retain  the  cortical  layer  and 
form  no  jelly,  but  if  they  are  oentrifuged  or  suffi- 
ciently stimulated  with  ECl  the  jelly  forms,  the 
perivitelline  space  arises  and  maturation  takes 
place.  KCl  ^;g8  may  then  differentiate  further, 
but  without  cleavage. 

It  would  appear,  then,  that  any  condition  that 
so  alters  the  permeability  of  the  vitelline  mem- 
brane as  to  permit  the  outflow  of  the  alveolar 
contents  of  the  cortical  layer  initiates  develop- 
ment, but  that  the  normal  continuation  of  devel- 
opment is  dependent  on  other  factors. 

Factors  which  Influence  the  Maturation  of  the 
Bgg  and  Ovulation  in  the  Domestic  Oat:  W.  H. 
LoNOUET,  Yale  University.     (Introduced  by  W. 
R.  Ck)e.) 
The  course  of  maturation  and  ovulation  in  cats 


which  have  paired  has  been  briefly  sketched  by 
R.  Van  der  Stricht^  in  a  preliminary  paper.  He 
flnds  correctly  that  two  polar  bodies  are  formed, 
the  flrst  in  the  ovary,  and  the  second  in  the  Fal- 
lopian tube,  but  does  not  note,  as  the  case  is, 
that  the  formation  of  the  second  is  conditioned 
by  the  entrance  of  the  sperm  head  into  the  egg. 

The  conclusions  herein  arrived  at  depend  largely 
upon  data  derived  from  animals  not  allowed  to 
pair. 

Tube  eggs  before  fertilization  or  in  early  phases 
of  that  process,  that  is,  just  after  leaving  the 
ovary,  are  approximate  spheres.  Each  has  a  thick, 
tolerably  uniform  zona  with  no  leucocytes  or 
granulosa  cells  within  it.  The  corona  of  each  is 
highly  radiate. 

The  study  of  the  recently  ruptured  follicle  shows 
that  its  epithelial  lining  is  always  very  thin  and 
the  follicle  just  before  rupture  shows  a  high 
cumulus  containing  lacune. 

These  criteria  exclude  from  the  class  of  normal 
eggs  all  such  as  are  found  undergoing  maturation 
in  the  ovaries  of  animals  sexually  immature,  or  in 
mature  animals  at  the  beginning  of  heat,  or  at 
any  time  during  heat,  if  pairing  does  not  occur. 
In  so  far,  therefore,  as  it  anticipates  normal 
development,  the  maturation  of  the  cat's  egg  is 
dependent  upon  pairing. 

Of  ten  animals  killed  at  periods  ranging  from 
23  to  50  hours  after  pairing,  six  had  already  ovu- 
lated, and  the  one  killed  at  23  hours  would  surely 
have  done  so  within  the  longer  time  mentioned. 
In  a  second  series  of  flve  animals  not  allowed  to 
pair,  individuals  were  killed  at  56,  73,  74  and 
144  hours  after  first  being  noted  to  be  willing  to 
pair.  None  of  these  had  ovulated,  as  opposed  to 
the  70  per  cent,  of  the  first  series.  Still  another 
was  killed  one  week  after  the  close  of  a  period  of 
heat  of  at  least  six  days.  This  animal  likewise 
had  not  ovulated. 

The  ovaries  of  the  animal  last  mentioned  showed 
three  distinct  series  of  degenerating  eggs,  which 
would  easily  bear  the  interpretation  that  they 
represented  groups  which  had  successively  come 
to  the  point  where  they  awaited  the  stimulus  of 
pairing  to  bring  about  their  discharge,  but  failing 
to  receive  it,  had  degenerated. 

Thus  in  spite  of  the  fact  that  Bonnet'  has 
recorded  a  tube  egg  in  an  animal  which  he  be- 

^ "  Vitellogtoese  dans  Tovule  de  la  chatte,"  Ann, 
de  la  8oo.  d,  Med,  d,  Oand.,  1908. 

'"BeitrSge  zur  Embryologie  des  Hundes,"  Anat. 
Eefte,  Bd.  IX.,  1897. 
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lieved  had  been  confined  beyond  the  poesibility  of 
impregnation,  from  the  evidence  presented  it 
would  appear  that  ovulation  in  this  aniiiial,  as 
well  as  in  the  rabbit  (Heape*)  and  ferret  (Mar- 
shall*), is  strictly  dependent  upon  pairing. 

Early   Maturation   Phenomena   in    the   Primary 

Oocyte  of  Bahellaria  vulgaris  (Verrill) :  H.  E. 

Jordan,  University  of  Virginia.     (Presented  by 

title.) 

Only  ovarian  and  free  ccelomic  eggs  have  been 
studied.  The  material  was  collected  at  (Ik>ld 
Spring  Harbor,  L.  I.  The  youngeert  oocyte,  almost 
wholly  nucleus,  has  a  diameter  of  4  microns.  The 
diameter  of  the  full-grown  egg  varies  from  50 
to  60  microns.  Maturation  proceeds  to  the  meta- 
phase  of  the  first  polar  spindle  in  the  ovary,  after 
which  a  pause  ensues  until  fertilization.  The 
youngest  oocytes  are  in  synisesis.  The  intensely 
chromatic  spireme  is  distinctly  polarized.  The 
spireme  segments  into  a  large  number  of  V-shaped 
chromosomes.  The  shape  and  manner  of  forma- 
tion of  the  latter  suggests  telosynapsis. 

The  chromosomes  persist  in  various  shapes 
through  the  entire  growth  period.  The  chromo- 
somes, as  arranged  on  the  spindle,  are  very  small 
and  slender.  As  many  as  forty  have  been  counted 
in  three  consecutive  sections,  but  this  may  repre- 
sent a  second  count  of  several.  Occasionally,  the 
chromosomes  are  massed  close  to  the  nucleolus 
before  their  entrance  into  the  spindle.  The  spatial 
relationship  between  the  chromosomes  and  the 
nucleolus  appears  less  intimate  than  in  several 
forms  studied,  6.  g.,  Asteriaa  and  Oumingia, 

Both  nucleolus  and  oentrosomes  disappear  at 
metaphase.  The  cytoretieulum  is  coarse  and  its 
meshes  are  filled  with  spheric  yolk  granules.  The 
astral  rays  are  clearly  continuous  with  the  cyto- 
retieulum. The  evidence  here  favors  a  spongio- 
plastio  origin  of  the  amphiaster. 

The  Relation  of  Nucleoli  to  Ohromosomea  in  the 

Egg  of  Cribrella  sanguineolenta  {LUtken) :  H. 

E.  Jordan,  University  of  Virginia.     (Presented 

by  title.) 

The  material  for  this  study  was  collected  at 
South  Harpswell,  Me.  The  full-grown  ovarian 
egg  is  very  large.  It  has  an  alveolar  cytoplasm, 
and  its  large  eccentric  nucleus  (diameter  300 
microns)   contains  very  numerous  chromatic  nu- 

'"Ovulation  and  Degeneration  of  Ova  in  Rab- 
bits," Proo.  Roy,  8oc.  Lond.,  Vol.  76B,  1905. 

* "  The  (Estrous  Cycle  in  the  Common  Ferret," 
Quart,  Jour.  Mio,  8ci,,  Vol.  48^  1904-06. 


deoli  of  graded  sizes.  Occasionally  it  may  also 
contain  an  additional  very  large  nucleolus,  the 
remains  of  the  originally  single  nucleolus.  Scat- 
tered among  the  nucleoli,  and  frequently  in  inti- 
mate contact  with  them,  are  a  number  of  beaded 
chromatic  threads  of  varying  length,  the  chromo- 
somes. The  nuclear  appearance  suggests  an  am- 
phibian egg. 

The  single  nucleolus  of  the  earliest  stage  gives 
origin  to  secondary  nucleoli,  apparently  by  a 
process  of  extrusion.  These  in  turn  produce  still 
smaller  nucleoli  by  a  similar  process.  The  final 
products  of  nucleolar  budding  are  approzimatelj 
equal  in  size  to  the  granules  of  the  chromosomes. 
The  evidence  indicates  that  the  chromosomes  are 
formed  of  the  final  products  of  nucleolar  disper- 
sion. The  chromosomes  arise  from  the  originaT 
nucleolus  or  its  products,  at  least  to  the  extent 
that  their  chromatin  content  is  supplied  by  them. 

An  interesting  generic  difference  in  the  manner 
of  the  formation  of  the  nucleoli  obtains  between 
Eohinaster  and  Crihrella.  In  the  former  the 
single  nucleolus  fragments  into  secondary  forma- 
tions ;  in  the  latter  the  nucleolus  extrudes  second- 
ary nucleoli.  In  the  farmer  again,  the  product8> 
are  usiully  four-lobed;  in  the  latter  sphoric.  In 
an  earlier  study  of  Eohinaster  I  was  inclined  to 
interpret  these  quadripartite  bodies  as  chromo- 
somes or  possibly  their  constituent  elements.  Is 
the  light  of  facts  derived  from  a  study  of  Cri- 
hrella,  it  seems  more  probable  that  the  several 
beaded  chromatic  threads  found  in  Echinaster  are 
also  there  the  chromosomes.  This,  however,  does 
not  invalidate  the  conclusion  that  in  the  last 
analysis  the  chromosomes  arise  from  the  nude- 
olus.  The  four-lobed  bodies  more  probably  repre- 
sent a  peculiar  stage  in  the  process  of  nucleolar 
budding  preparatory  to  chromosome  formation  as 
in  CribreUa. 

Dimegaly  of  the  Sperm  Cells  of  Euschistus:  T.. 
H.   MoNTGOMERT,   Jr.,   University  of  Pennsyl- 
vania. 
Experiments  on  the  Effect  of  Conjugation  on  the 
Life  History  in  Paramecium:  H.  S.  Jennings, 
Johns  Hopkins  University. 
Pairs   that   were   beginning   conjugation   were 
isolated,  in  some  cases  separating  the  individuals 
before  conjugation  was  consummated,  in  others 
allowing  conjugation  to  occur.     Both  sets  were 
then  kept  under  identical  conditions,  and  their 
reproductive  powers  and  vitality  observed.    Com- 
parison of  about  two  hundred  of  those  that  bad 
been  allowed  to  conjugate  and  of  those  that  had 
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not  showed:  (a)  Those  that  had  conjugated 
divided  less  rapidly  for  about  a  month,  when  the 
difference  became  equalized.  In  no  case  did  those 
that  had  conjugated  show  a  more  rapid  rate  of 
fission,  even  after  more  than*  a  month,  (b)  Many 
of  those  that  had  conjugated  did  not  divide  at  all, 
or  divided  but  once  or  twice  in  an  abnormal  way, 
then  died.  All  those  that  had  not  been  permitted 
to  conjugate  lived  and  divided  normally,  (o) 
Among  those  that  had  conjugated  many  abnor- 
malities and  monstrosities  occurred,  while  none 
occurred  among  those  not  permitted  to  conjugate. 
Thus  the  experiments  gave  no  indication  of  a 
rejuvenating  effect  of  conjugation.  It  was  sug- 
gested that  conjugation  might  be  preliminary  to  a 
resting  condition,  in  which  unfavorable  environ- 
mental conditions  are  tided  over. 

Effect  of  EwtenuU  Agents  upon  ChraiDth  in  Para- 
meoUun:  A.  H.  Estabbook,  Johns  Hopkins  Uni- 
versity.    (Introduced  by  H.  S.  Jennings.) 
Examination  was  made  of  the  growth  of  Para- 
mecium in  pure  distilled  water,  and  in  solutions 
of   sodium  chloride,  nicotine,  strychnine  nitrate 
and  alcohol,  the  results  being  compared  with  the 
growth  in  hay  infusion. 

It  was  found  that  the  cell  after  fission  has  a 
strong  tendency  to  grow  in  a  perfectly  definite 
way,  at  a  definite  rate,  the  growth  giving  a  defi- 
nite curve.  It  thus  grows  in  spite  of  the  absence 
of  any  food  materials;  in  spite  of  the  almost 
complete  absence  of  the  usual  salts  in  the  water, 
and  in  spite  of  the  presence  of  actively  injurious 
chemicals  that  later  kill  the  organism.  Evidently 
inner  conditions  give  the  animal  a  potential  of 
growth  which  it  is  difficult  to  overcome. 

No  evidence  was  found  that  by  subjection  to 
chemicals  a  race  of  a  given  type  can  be  trans- 
formed into  a  larger  or  smaller  race. 

Does  Leoithin  Influence  Chrowthf-A,  J.  Golofabb. 
(Introduced  by  T.  H.  Morgan,  C]k>lumbia  Uni- 
versity.) 

After  referring  to  the  chemical  nature  of  leci- 
thin, the  speaker  pointed  out  the  rOle  of  lecithin 
in  the  living  cell.  The  evidence  was  then  reviewed 
upon  which  the  generally  accepted  view  is  based 
that  lecithin  exerts  a  marked  acceleration  upon 
the  growth  of  an  animal. 

The  speaker  then  described  his  own  experiments 
upon  the  same  kind  of  animals  as  those  used  by 
previous  investigators.  Emphasis  was  laid  upon 
the  following:  (1)  the  greatest  pains  had  been 
taken  to  free  the  lecithin  from  impurities;  (2) 
variations  due  to  environmental  factors  were  re- 


duced to  a  minimum;  (3)  the  large  number  of 
animals  used  rendered  it  practically  certain  that 
the  resulting  data  did  not  represent  individual 
variations;  (4)  the  d^ree  of  variation  for  each 
kind  of  animal  was  ascertained  by  comparing  the 
controls  for  each  series  and  litter;  (6)  animaler 
given  lecithin  in  doses  ranging  from  subminimal 
to  injurious  showed  no  definite  corresponding 
increased  growth.  The  utmost  irregularity  pre- 
vailed. Approximately  one  half  the  animals  grew 
faster,  one  half  slower  than  the  respective  con- 
trols. The  gain  was  well  within  the  normal 
variation. 

Regardless  of  the  kind  or  dose  of  lecithin  used, 
or  the  manner  of  administering  it,  lecithin  did 
not  accelerate  the  growth  of  animals. 

Is  the  Stimulation  toward  Artifioial  ParthenO" 
genesis  a  Physical  or  a  Ohemical  Process?  J.  F. 
MoGuBirDON,  Cornell  Medical  School. 
I  caused  artificial  parthenogenesis  in  the  eggs 
of  Arahacia  punctulata  by  the  following  agents 
which  stimulate  muscle  and  produce  hsemolysis: 
isotonic  NaCl,  and  the  following  chemicals  and 
conditions  in  sea  water:  acids,  alkalis,  hyper- 
tonicity,  hypotonicity,  ether,  diminished  oxygen, 
KCN,  heat,  cold,  induction  shocks  and  mechanical 
agitation;  All  of  these  methods  probably  in- 
creased the  permeability  of  the  eggs,  causing  a 
disappearance  of  the  positive  charge  on  the  sur- 
face and  thus  increasing  the  surface  tension.  A 
band  of  greatest  surface  tension  around  the  egg 
would  cause  cleavage,  contrary  to  Robertson, 
whose  experiment  was  vitiated  by  the  fact  that 
the  oil  drop  used  as  a  model  was  floating  on 
water.  I  found  that  just  before  cleavage  the 
pigment  plastids  migrated  to  the  egg  surface, 
which,  if  they  were  charged  negatively,  would 
result  from  the  potential  gradient  produced  at 
the  moment  the  egg  surface  became  more  per- 
meable. The  fact  that  (X\  and  catalase  come  out 
of  the  egg  and  oxygen  enters  the  egg,  in  increased 
amount  about  the  time  of  cleavage,  indicates  in- 
creased permeability.  The  substances  increasing, 
the  permeability  may  enter  the  egg  later,  although 
their  specific  action  was  on  the  surface.  The  fact 
that  rise  in  temperature  causes  parthenogenesis 
invalidates  Loeb's  deductions  from  the  tempera- 
ture coefficient,  and  the  factor  common  to  fertili- 
zation and  artificial  parthenogenesis  is  probably 
physical,  i,  e.,  increased  permeability. 

The  Biological  Cycle  of  the  Bay  Infusion: 
LoRANDE  Lobs  Woodbuff  and  Mobbis  S.  Finb, 
Yale  University. 
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The  data  derived  from  the  continuous  study,  by 
means  of  daily  counts,  of  the  organisms  of  a  series 
of  hay  infusions  made  by  three  standard  methods 
were  summarized.  The  following  general  observa- 
tions were  made: 

1.  The  distribution  of  the  organisms,  broadly 
speaking,  is  successively  at  the  middle,  top,  mid- 
dle and  bottom  of  the  infusion.  The  distribution 
is  determined  primarily  by  the  supply  of  food  and 
oxygen. 

2.  The  so-called  cycle  of  organisms  and  their 
distribution  is  not  due  to  inherent  changes  in  the 
potentiality  of  division  of  the  organisms,  but  to 
progressive  changes  in  the  environment,  i.  e.,  the 
*'  cycle  "  is  in  the  medium  and  not  in  protoplasmic 
changes  of  the  organism. 

3.  Many  species  of  infusoria  do  not  resort  to 
conjugation  to  sustain  rapid  cell  division  when 
the  environment  is  slowly  changing,  but  encyst 
and  remain  at  the  bottom  when  the  conditions 
become  somewhat  unfavorable.  Epidemics  of  con- 
jugation usually  occur  when  the  environment  is 
rapidly  changing.  Data  suggest  that  conjugation 
may  be  a  means  of  surviving  acute  changes  in 
the  environment  which,  for  example,  preclude  en- 
cystment. 

The  fauna  and  flora  of  the  infusions  were 
studied  by  L.  L.  Woodruff  and  the  chemical 
changes  by  M.  S.  Fine. 

The  Converse  Relation  between  Ciliary  and  Neuro- 
muscular  Movements:  Alfbeo  G.  Mates,  Car- 
negie Institution  of  Washington. 
Among  the  cations  of  sea  water,  sodium  is  the 
most  potent  inhibitor  of  ciliary  activity,  and  the 
most  powerful  neuro-muscular  stimulant. 

On  the  other  hand,  magneedum  is  the  most 
potent  in  maintaining  ciliary  movement,  and  the 
most  powerful  inhibitor  for  neuro-muscular  move- 
ments. 

Potassium  in  weak  conoentratioiu,  such  as  is 
found  in  sea  water,  is  a  prinuiry  depressant  for 
cilia,  but  afterwards  ciliary  action  recovers  in  its 
presence.  For  neuro-muscular  movements,  how- 
ever, it  is  at  first  a  stimulant  and  finally  a 
depressant. 

Calcium  is  a  weak  stimulant  for  ciliary 
movement,  but  a  depressant  for  neuro-muscular 
activity. 

Ammonium  at  first  stops  and  finally  permits 
of  recovery  of  ciliary  movement,  but  it  at  first 
stimulates  and  afterwards  inhibits  neuro-muscular 
movements. 


Weak  concentrations  of  acids  (H  ion)  at  first 
depress  and  afterwards  permit  recovery  of  ciliary 
movement,  but  they  at  first  stimulate  and  after- 
wards depress  neuro-muscular  movements. 

In  each  case  the  effect  of  the  salt  is  exerted 
through  its  cation. 

We  may  present  these  results  in  a  graphic 
manner  if  we  represent  a  stimulus  by  a  +  sign, 
and  an  inhibition  of  movement  by  a  —  sign,  the 
greater  the  effect  the  larger  the  print.  Successive 
effects   may  be   represented   by  a   succession   of 

signs;   thus: {-   means  a  depression  followed 

by   recovery  of  movement  and   H an  initial 

stimulus  followed  by  depression.  Bearing  this 
preamble  in  mind,  the  following  table  will  illus- 
trate the  effects  of  the  various  cations: 

Effect  upon  Effect  upon 

Neuro-muBCular  Movement  of  CUis 
Cations                         Movement  of  Animals 

Sodium -I-  

Magnesium    J. 

Potassium   -^ f- 

Calcium  —  -|- 

Ammonium  H \- 

Hydrogen H 1- 

Lithium   +  — 

Ringer's  solutions,  which  consist  of  sodium, 
potassium  and  calcium  chlorides,  are  powerful 
initial  stimulants  but  finally  produce  depression 
of  movement  and  muscular  tetanus.  This  dele- 
terious effect  can,  however,  be  overcome  by  adding 
magnesium,  although  this  destroys  the  stimula- 
ting infiuence  of  the  solution. 

My  experiments  suggest  that  in  surgical  opera- 
tions involving  considerable  loss  of  blood  the 
Ringer's  solution,  which  it  is  the  practise  to  in- 
ject into  the  blood  system  to  stimulate  the  heart, 
should  be  followed  after  recovery  from  the  shock 
of  the  operation  by  a  solution  containing  the 
amounts  and  proportions  of  sodium,  potassium^ 
calcium  and  magnesium  found  in  the  blood,  thus 
counteracting  the  injurious  after-effects  of  the 
Ringer's  solution. 

The  Summation  of  Stimuli  in  Inoertehrates: 
Fbedebio  S.  Lee,  Columbia  University,  and  Max 
MoBSE,  College  of  the  City  of  New  York.  (In- 
troduced by  R.  C.  Osbum.)  The  paper  will  be 
published  in  the  American  Jowmdl  of  PAysi- 
ology. 

Summation  of  stimuli  has  been  described  in 
both  plants  and  animals  and  is  a  wide-spread 
physiological  phenomenon.    It  is  usually  ascribed 
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to  an  increase  in  irritability,  such  that  a  stimulus 
that  is  too  weak  to  cause  a  response  when  applied 
singly,  will,  upon  repetition,  prove  effectiye.  The 
observations  here  reported  were  made  on  the 
muscles  of  certain  species  of  invertebrateg,  namely, 
Gyanea  arotioa,  Aurelia  fla^Hdula,  Homarua  amer- 
ioanus,  Oaroinus  mcenaa.  Cancer  irraratus  and 
Cancer  horealia.  The  major  part  of  the  work  was 
done  on  Cyanea  arctioa,  Carcinua  mcenaa  and 
Homarus  americanua,  the  muscles  of  all  of  which 
possess  a  marked  power  of  summating  stimuli. 
It  was  found  that  the  irritability  of  the  muscles 
can  be  raised  by  the  administration  to  them  of 
carbon  dioxide  or  lactic  acid  in  great  dilution. 
Solutions  of  lactic  add  of  from  1/100  gram 
molecular  to  1/6400  gm.  were  used,  the  best 
results  being  obtained  by  the  use  of  1/1600  gm. 
It  waa  found  possible  by  these  reagents  to  change 
the  threshold  of  stimulation  so  that  a  muscle 
responded  by  contractions  to  shocks  from  an  in- 
ductorium  which  previously  were  unable  to  elicit 
responses.  Thus  by  the  injection  in  small  quan- 
tities of  agents  which  in  larger  quantities  depress 
the  action  of  muscle,  it  is  possible  to  enable  the 
muade  to  respond  to  stimuli  previously  ineffect- 
ive. Gotschlich  found  that  subminimal  stimula- 
tion of  musde  renders  it  acid  in  reaction,  even 
though  no  contractions  occur.  The  conclusion, 
therefore,  seems  to  be  justified  that  summation 
of  stimuli  is  due  to  a  rise  in  irritability,  brought 
about  by  the  action  on  the  living  substance  of 
small  quantities  of  certain  products  of  metaboliam, 
especially  carbon  dioxide  and  lactic  acid,  the  same 
substances  which  in  larger  quantities  are  impor- 
tant factors  in  fatigue. 

Bat€9  of  Regeneration  in  VarUme  Bait  Solutions, 
and  the  Influence  of  Regenerating  Tisaue  on  the 
Animal  Body:  Chabues  R.  Stockasd,  Cornell 
Medical  School. 

The  processes  of  regenerative  growth  in  the 
salamander  are  favorably  affected  by  weak  doses 
of  KCl  while  CaGl«  inhibits  the  rate  of  growth 
and  differentiation  of  the  part.  Solutions  of 
MgCla  also  inhibit  growth  and  differentiation,  yet 
not  90  deddedly  as  the  CaCls.  Mixtures  of  half 
doses  of  CaCl,  and  MgCls  do  not  influence  either 
growth  rate  or  differentiation. 

The  influence  of  a  salt  solution  is  largely  de- 
pendent upon  the  salt  to  which  the  animal  has 
been  previously  subjected,  even  though  some  time 
may  have  elapsed  since  the  former  treatment  was 
applied.  Animals  that  have  regenerated  at  a  fair 
rate  in  solutions  of  KCl  are  less  depressed  by 


treatment  with  CaCls  than  others  which  have  not 
been  treated  with  KCl. 

When  animals  are  unfed  they  decrease  in  body 
size.  This  decrease  is  greater  in  regeneirating  in- 
dividuals, and  the  larger  the  amount  of  tissue  an 
individual  is  regenerating  the  more  rapidly  does 
it  decrease  in  size.  The  new  regenerating  tissue 
grows  at  a  vigorous  rate  on  account  of  its  ex- 
cessive capacity  for  the  appropriation  of  nutri- 
ment from  the  old  body  tissues,  and  it  is  this 
fact  that  causes  the  body  to  decrease  in  size  and 
become  weak  and  emaciated.  A  closely  similar 
action  is  seen  in  the  behavior  of  certain  malignant 
growths. 

On  the  Structure  and  Regeneration  of  the  Epi- 
dermal Layer  in  some  Siliceous  Sponges:  H.  V. 
Wilson,  University  of  North  Carolina.  (Pre- 
sented by  title.) 

The  epidermal  layer  in  two  monactinellid 
sponges  {Stylotella  and  Reniera)  was  studied. 
Various  histological  methods  were  employed.  The 
epidermis  does  not  consist  of  flat  epithelium  cells 
(pinacocytes),  but  is  a  continuous,  thin  sheet  of 
protoplasm  studded  with  nuclei  and  entirely  with- 
out cell  boundaries.    It  is  a  syncytium. 

The  pores  are  the  superficial  apertures  of  very 
short  canals  (pore-canals)  which  perforate  the 
dermal  membrane.  Closure  of  the  pore  is  brought 
about  by  an  extension  (pore-membrane)  of  the 
thin  epidermal  layer  over  the  pore-canal.  The 
pore-membrane  in  Stylotella  from  the  start  is 
continuous  and  diaphragm-like.  In  Reniera  the 
pore-membrane  in  the  early  stages  of  pore-closure 
exhibits  active,  amoeboid  changes  of  shape  and 
position. 

In  Stylotella  a  new  epidermis  develops  over  a 
cut  jBurface  in  the  course  of  a  day.  It  is  formed 
by  the  cells  of  the  mesenchyme,  which  are  already 
interconnected  by  slender  processes.  The  mesen- 
chyme cells  crowd  to  the  surface  and  flatten  out. 
At  this  time  they  are  close  together  and  connected 
by  a  reticulum  of  delicate,  protoplasmic  strands. 
Union  between  the  cells  then  becomes  perfect, 
their  boundaries  disappearing. 

Wound  Reparation  and  Polarity  in  Tentacles  of 
Sagartia:  Herbebt  W.  Rand,  Harvard  Univer- 
sity. 

If  a  distal  piece  is  cut  from  a  tentacle  of  Conr 
dylaotis  or  other  large  actinians,  the  wall  at  the 
cut  edge  of  the  stump  immediatdy  bends  inward 
slightly.  Then  a  broad  zone  of  wall  at  the  cut 
edge  contracts  until  its  lumen  is  obliterated, 
so  that  the  distended  stump,  now  functionally 
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closed,  bears  a  conspicuous  projecting  cylindrical 
''nipple."  Within  two  days  the  contracted  zone 
gradually  relaxes,  the  nipple  disappears,  and  the 
end  becomes  structurally  closed. 

The  relatively  very  small  tentacles  of  Sagartia 
lucuB  show  similar  behavior^  but  the  structural 
closing  is  accomplished  within  six  hours. 

Sagartia  was  kept  in  a  solution  of  chloretone 
such  that  all  muscular  activity  was  suspended 
during  eight  hours.  The  initial  inbending  at  a 
distal  cut  edge  nevertheless  took  plaoe.  But  the 
zone  of  wall  which  ordinarily  contracts  to  form 
the  nipple  did  not  contract;  no  nipple  was  formed. 
A  steady  centripetal  movement  of  unoontraded 
tissue  at  the  cut  edge  occurred  until  icithin  eight 
hours  the  cut  end  was  structurally  closed. 

The  temporary  nipple,  therefore,  results  from 
muscular  contraction,  but  the  definitive  closing 
depends  upon  non-muscular  activities  which  effect 
a  spatial  readjustment  of  the  tissues  near  the  cut 
edge. 

The  regions  of  a  tentacle  which  are  proximal 
and  distal  with  reference  to  a  plane  of  cutting  or 
the  point  of  application  of  a  tactile  stimulus  differ 
markedly  in  their  inmiediate  reactions  to  the  cut- 
ting or  the  tactile  stimulus.  The  form  assumed 
by  a  proximal  cut  end  is  distinctly  different  from 
that  of  a  distal  cut  end.  In  these  respects  the 
Sagartia  tentacle  tissues,  like  those  of  Condy- 
laotis,  show  a  distinct  polarity  which  is  not  ex- 
plicable upon  the  basis  of  their  known  structure. 

TJie  Regulation  of  the  Water  Content  in  Regenera- 
tion: SsBoiUB  MoBOUUS,  Harvard  University. 
(Introduced  by  £.  L.  Mark.) 
An  examination  of  the  water  content  at  suc- 
cessive stages  of  regeneration  in  a  polychiet, 
Podarke  ohscura,  showed  that  the  percentage  of 
water  rises  rapidly  soon  after  the  operation, 
reaching  a  maximum  between  the  first  and  second 
weeks,  approximately  at  the  time  of  highest  re- 
generative activity;  subsequently  it  begins  to  de- 
cline. In  this  respect  (rise  and  fall  of  the  per- 
centage curve  of  water)  regeneration  is  essentially 
like  embryonic  growth.  But  while  in  embryonic 
growth  the  increase  of  the  percentage  of  water  is 
due  to  imbibition  of  water  from  the  surrounding 
medium,  this^  apparently,  is  not  the  case  in  regen- 
eration. 

The  regenerating  worms,  whether  fed  or  starved, 
are  losing  in  weight,  and  three  phases  of  regula- 
tion of  the  water  oonteirt  in  the  organism  may  be 
distinguished  during  the  process.  At  first  there  is 
rapid  loss  in  weight,  but  proportionally  more  dry 


substance  than  water  is  lost,  the  percentage  of 
water  rising.  Then  follows  a  period  of  rather  slow 
diminution  in  weight,  when  practically  no  water 
is  being  lost,  the  content  of  water  attaining  its 
maximum.  Lastly,  comes  a  period  during  which 
proportionally  more  water  than  dry  substance  is 
beii^  lost,  the  percentage  of  water  thus  declining. 

The  Behavior  and  Structure  of  a  New  Species  of 
Oregarine:  R.  A.  Budinotoit,  Oberlin  College. 
The  form  described  occurs  in  the  alimentary 
tract  of  the  bamade,  Baia/nus  ehumeus.  It  is  of 
the  polycystid  plan  of  structure,  and  is  conspicu- 
ous for  the  rapidity  and  complexity  of  its  move- 
ments. Prolonged  progression  in  a  straight  line, 
fiexures  and  torsion  of  the  body,  movements  of  the 
protomerite  in  all  planes  independently  of  the 
rest  of  the  body,  are  specially  noticeable.  Dis- 
turbances in  the  environment  of  the  animal  during 
its  progression  do  not  seem  to  be  accounted  for  on 
the  basis  of  either  Schewiakoff's  secretion  theory 
or  Crawley's  epicytic  undulations. 

The  nucleus,  both  while  living  and  when  stained 
^  intra-vitam  "  and  after  fixation,  shows  an  aver- 
age of  about  five  very  distinct  karyosomes  {**  pro- 
chromosomes"). Bodies  of  precisely  similar  ap- 
pearance and  which  react  similarly  to  nuclear 
stains  are  present  in  the  protomerite;  and  since 
the  wall  of  separation  between  proto-  and  dento- 
merite  is  complete,  the  chromatin  content  of  the 
former,  though  not  contained  within  an  organized 
nuclear  wall,  make  it  in  certain  ways  essentially 
a  separate  cell. 

The  Function  of  the  Ear  in  Cyclostomes:  6.  H. 

Pabeeb,   Harvard   University.      (Presented  by 

title.) 

Within  recent  years  evidence  has  been  brought 
forward  to  show  that  killifish,  goldfish,  squeteague 
and  dogfish  can  hear.  No  tests  have  been  made  on 
qyclostomes.  As  their  ears  are  the  most  primitive 
in  all  the  vertebrates,  they  were  tested  for  hear- 
ing. Ammocoetes  will  rest  quietly  on  the  padded 
bottom  of  a  wooden  aquarium.  When  the  side  of 
the  aquarium  is  struck  by  a  heavy,  swinging  pen- 
dulum, the  fish  usually  responds  by  a  winking 
movement  of  the  oral  hood  and  by  curving  the 
body.  After  the  eighth  nerves  are  cut,  these  re- 
sponses are  called  forth  only  by  a  blow  three  or 
four  times  as  strong  as  that  necessary  to  stimu- 
late the  normal  animal.  When  only  one  nerve  is 
cut,  the  fish  responds  in  a  normal  manner.  These 
observations  show  that  the  cyclostomes  are  re- 
sponsive to  sound,  not  only  through  the  skin,  but 
also  through  the  ear. 
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The  Morphology  of  the  Stoim-hladder  in  Teleoata: 
Hknbt  G.  Tract,  Brown  University.     (Intro- 
duced by  A.  D.  Mead.)      (Presented  by  title.) 
The  most  important  types  of  swim-bladders  are, 
firsts  primitive  swim-bladders  with  an* open  pneu- 
matic duct  and  undifferentiated  epithelial  lining, 
and,  second,  the  highly  specialised  type  without 
duct  but  with  the  so-called  "  oval "  on  its  dorsal 
wall. 

Two  exceptional  types  are  probably  to  be  con- 
sidered transitional  forms.  One  is  the  swim- 
bladder  of  the  eel;  the  duet  is  enlaiged  into  a 
•capacious  chamber,  but  its  cesophageal  connection 
is  much  reduced.  The  duct  is  lined  with  flat 
epithelium  under  which  is  a  reie  mirabile. 

The  other  transitional  type  is  foimd  in  toadfish 
{Optanua)  and  a  few  other  forms.  It  has  lost  its 
oesophageal  connection,  but  is  divided  into  an  an- 
terior and  a  posterior  chamber  by  a  transverse 
partition,  through  which  is  a  round  opening.  The 
structure  of  the  walls  of  the  posterior  chamber  is 
like  that  of  the  duct  of  the  eel.  This  chamber 
•develops  directly  from  the  embryonic  pneumatic 
^uct. 

From  the  posterior  chamber  of  the  swim-bladder 
of  the  toadfish  the  transition  to  the  oval  may  be 
considered  to  have  taken  place  by  an  approxima- 
tion of  the  partition  to  the  posterior  wall  of  the 
organ.  The  red  gland  develops  by  a  progressive 
differentiation  of  the  epithelial  lining. 

CiUation  of  the  Palps  of  the  Aoephala:  J.  L. 

Kellogg,  Williams  College. 

The  known  function  of  the  ciliated  inner  sur- 
faces of  the  palps  of  bivalves  is  to  transport  food 
particles  from  gills  to  mouth;  but  they  have  been 
found  also  to  possess  the  power  of  directing  imde- 
•irable  materials,  such  as  mud,  on  to  ciliated 
tracts  that  carry  them  out  of  the  body. 

The  inner  palp  surfaces  are  found  to  possess 
four  distinct  currents:  one  across  the  folds  to  the 
mouth;  a  second  in  the  opposite  direction,  on  the 
ventral  palp  margin;  a  third  set  of  tracts  on  the 
faces  of  the  palp  folds,  from  their  ventral  to  their 
dorsal  ends;  and  a  fourth  set,  deep  in  the  grooves 
between  folds,  from  dorsal  to  ventral  ends. 

The  function  peculiar  to  each  of  these  was  fully 
determined  during  the  past  summer  in  several  of 
the  large  forms  of  Puget  Sound.  That  of  the 
fourth  set  is  especially  interesting.  These  tracts 
are  entirely  covered  when  the  animal  is  feeding. 
They  are  exposed  by  a  peculiar  movement  of  the 
folds  when  a  large  quantity  of  material  is  brought 
to  the  palps,  as  is  the  case  in  muddy  water,  the 


entire  mass  being  led  to  tracts  that  convey  it 
from  the  body.  The  fate  of  particles  brought  to 
the  palps  is  determined  not  by  their  nature — 
whether  suitable  for  food  or  not— but  solely  by 
their  volume. 

Parallel    Development   in   Tropioal    Trematodee: 

H.  S.  Pbatt,  Haverford  CyoUege. 

The  digenetie  trematodes  as  well  as  other  in- 
ternal parasites  have  probably  in  their  phyletic 
history  followed  somewhat  different  rules  of 
descent  from  those  of  other  animals.  The  fact 
that  they  live  inside  of  other  animals  and  have 
also  a  very  complex  life  history  must  affect  their 
phyletic  development  most  profoundly,  and  in  two 
ways:  (1)  The  possibilities  of  migration  are  very 
much  limited.  (2)  The  environment  of  the  para- 
sites being  extremely  uniform  and  subject  to  rela- 
tively little  variation  there  is  a  corresponding 
uniformity  of  structure  in  the  parasites  them- 
selves. Thus  we  see  that  although  there  are  sev- 
eral thousand  species  of  digenetie  trematodes  in 
existence  living  in  all  parts  of  the  world  they  are 
astonishingly  alike  in  structure — so  much  so  that 
until  quite  recently  all  of  the  thousand  or  more 
species  of  distomes  were  included  in  the  single 
genus  Disiomum,  The  monogenetic  trematodes,  on 
the  other  hand,  which  are  external  parasites  and 
have  consequently  a  very  much  simpler  life  history 
and  a  much  more  varied  environment  show  a  much 
greater  variety  of  structure,  although  they  count 
fewer  species. 

These  facts  make  it  probable  that  where  there 
are  apparently  related  species  of  digenetie  trema- 
todes living  in  widely  separated  localities  the  fact 
that  they  possess  the  same  or  similar  structural 
features  does  not  necessarily  indicate  that  there 
is  a  close  genetic  relationship  between  them. 
They  have  not  necessarily  inherited  their-  pe- 
culiarities from  a  common  ancestor  even  when 
they  are  so  much  alike  that  they  are  classified  in 
the  same  genus.  But  they  aie  undoubtedly  in 
very  many  cases  descended  from  different  an- 
cestors and  have  reached  their  present  structural 
condition  by  traveling  along  parallel  or  converging 
lines  of  descent. 

These  facts  are  well  illustrated  by  the  several 
species  of  digenetie  trematodes  belonging  or  allied 
to  the  genus  Helieometra  which  were  found  in 
certain  fishes  in  the  Gulf  of  Mexico  at  Tortugas, 
Florida,  and  also  occur  in  the  Mediterranean  Sea. 
That  the  species  of  this  peculiar  genus  are  thus 
taken  as  an  indication,  not  that  they  necessarily 
bear  a  dose  genetic  relationship  to  one  another. 
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but  that  similar  or  identical  environmental  con- 
ditions exist  for  them  in  these  places,  so  that  they 
have  come  to  possess  in  the  course  of  time  a  struc- 
ture BO  similar  that  they  are  included  in  one  and 
the  same  genus. 

A   New  RhabdoocBle,   Commensal  xoith  Modiolus 

plioatulus:    Edwin   Liivton,   Washington   and 

Jefferson  College.     (Presented  by  title.) 

In  searching  for  redie  in  a  lot  of  mussels  at 

Woods  Hole  in  July  last  a  small  worm  .2  mm. 

in  length  was  found  by  the  writer  which  at  first 

was  taken  to  be  a  redia  with  numerous  cercariss 

already  active  within  it.     On  subsequent  dates 

others  were  found.     They  proved  to  be  turbel- 

larians  belonging  to  the  genus  CfraffUla, 

The  species  is  viviparous,  at  least  in  July  and 
August. 

All  stages  of  development,  from  the  germ  cells 
in  the  ovary-vitellarium  to  active  ciliated  young 
with  black  eye  specks,  may  be  seen  in  the  same 
adult  worm.  There  is  a  singular  lack  of  uni- 
formity in  the  details  of  development,  although 
the  outcome  as  a  rule  is  the  development  of  a 
pair  of  young  worms  within  the  same  egg-mem- 
brane. 

Thcf  worms  are  active,  but  move  for  only  a  short 
distance  before  changing  their  direction.  They 
tend  to  move  away  from  the  light. 

Their  distribution  is  dependent  on  local  oondi- 
tions.  They  were  not  found  in  mussels  which 
grow  on  confined  coves  or  marshy  places.  The 
best  localities  for  finding  them  are  those  which 
are  exposed  only  at  very  low  tides  and  where  there 
is  rather  free  tidal  movement. 
The  Inadequacy  of  the  Lom  of  Priority,  toith  a 
Suggestion  for  Relief:  J.  S.  Eingslet,  Tufts 
College. 

Characteristics  of  the  Diverse  Races  of  Parame- 
cium: H.  S.  Jennings  and  Geo.  T.  Haboitt, 
Johns  Hopkins  University. 
Jennings  has  described  the  existence  of  a  num- 
ber of  diverse  races  in  Paramecium,  differing  con- 
stantly in  size.  The  junior  author  of  the  present 
paper  undertook  a  cytological  study  of  six  of 
these  races,  i»  order  to  determine  their  relation 
to  the  supposed  species,  Paramecium  oaudatum 
and  Paramecium  aurelia.  It  was  found  that  two 
sets  of  races  could  be  distinguished,  one  set  having 
two  micronuclei,  the  other  but  one.  The  races 
with  two  micronuclei  were  all  smaller  than  those 
with  one.  The  larger  races  together  thus  corre- 
spond with  what  had  before  been  described  as 
P.  caudatum,  the  smaller  races  with  P,  aurelia. 


The  two  differ  also  in  the  size,  position  and  stain- 
ing relations  of  the  micronuclei,  in  ways  that 
correspond  to  the  descriptions  of  Hertwig  and 
Maupas.  But  in  rare  cases  specimens  of  the  oau- 
datum races  have  two  micronuclei,  those  of  aurelia 
races  but  one,  thus  confirming  the  observation  of 
Calkins  on  this  point.  The  races  have  remained 
constant  in  size  in  the  laboratory  for  between  two 
and  three  years.  They  differ  from  each  other 
(even  within  the  aurelia  or  oaudatum  group)  not 
only  morphologically,  but  physiologically,  espe- 
cially in  their  relation  to  conjugation.  It  has  not 
thus  far  been  possible  to  cause  the  members  of 
one  race  to  conjugate  with  those  of  another. 

The  Pearl  Organs  of  American  Minnows  in  their 

Relation    to    the   Factors   of  Descent:    Jaoob 

Reighabd,  University  of  Michigan. 

Pearl  organs  are  horny,  conical  epidermal  up- 
growths which  occur  in  males  and  are  functional 
only  during  the  short  breeding  season.  Extensive 
observation  of  the  breeding  activities  of  many 
species  has  made  known  in  detail  the  whole  utility 
of  these  organs  to  the  species.  They  serve  ehiefiy 
to  roughen  the  skin  and  enable  the  male  to  retain 
his  hold  of  the  female  during  the  brief  spawning 
act. 

In  form,  size  and  distribution  they  afford  char- 
acters by  which  even  the  species  of  a  subgenus  are 
easily  separable.  In  general  the  spawning  atti- 
tudes of  males  of  different  species  are  such  as  to 
bring  their  roughened  surfaces  into  contact  with 
the  female  and  a  Lamarckian  or  Darwinian  inter- 
pretation of  the  origin  and  differentiation  of  the 
pearl  organs  is  thus  suggested.  Since  the  num- 
ber of  spawning  attitudes  is  far  fewer  than  the 
specific  distributions  of  the  organs  concerned,  the 
one  could  not  have  arisen  in  correlation  with  the 
other.  From  this  fact  and  others  it  is  concluded 
that  the  origin  and  specific  distribution  of  the 
pearl  organs  must  have  come  about  without  refer- 
ence to  utility  and  through  internal  forces.  Use 
differences  are  here  superimposed  on  structural 
differences  in  such  way  that  no  specific  correlation 
exists  between  the  two. 

The  Causes  that  Determine  the  Fauna  and  Flora 
of  the  Small  Islands  of  the  New  England  Coast; 
a  Study  in  Natural  Selection:  A.  £.  Vebbill, 
Yale  University. 

Abnormal  Individuals  of  Didinium  nasutum  and 
their  Bearing  on  the  Question  of  Natural  Selec- 
tion: S.  0.  Mast,  Goucher  College,  Baltimore. 
(Presented  by  title.) 
In  large  vessels  containing  cultures  of  Didinium 
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one  occasionally  finds  Bpedmena  with  two  or  three 
oral  ends  and  several  bands  of  cilia,  but  never  any 
which  are  more  abnormal.  Each  oral  apparatus 
is  functional  in  these  creatures.  I  have  seen  speci- 
mens  swallow  three  paramecia  at  a  time.  If  they 
are  isolated  and  kept  in  shallow  dishes  with 
plenty  of  paramecia  they  thrive  and  reproduce 
rapidly.  Ordinarily  normal  specimens  are  cut  off 
at  each  oral  end  and  the  original  individuals 
remain  as  they  were,  but  in  some  cases  there  is  a 
tendency  to  form  more  complicated  abnormalities 
due  to  incomplete  fission. 

Many  of  these  are  imable  to  swim  and  conse- 
quently lie  on  the  bottom.  If  there  are  numerous 
paramecia  and  the  water  is  shallow,  th^  persist 
indefinitely,  and  many  abnormal  specimens  are 
formed  as  well  as  normal  ones.  Under  natural 
conditions,  however,  such  specimens  are  at  once 
eliminated,  for  they  sink  to  the  bottom  while  the 
paramecia  on  which  they  feed  remain  near  the 
surface.  Natural  selection  is  thus  seen  to  operate 
in  preventing  the  perpetuation  of  these  monsters. 

Variaiion  in  Uroaalpinw:  H.  E.  Walter,  Brown 

University. 

Over  50,000  shells  of  the  oyster  drill,  UrosaU 
pina  cinereus,  which  were  collected  at  various 
times  between  1808  and  1908  from  various  locali- 
ties both  on  the  Atlantic  and  Pacific  coasts,  were 
carefully  measured  and  the  variation,  as  shown 
by  standard  deviation,  computed.  So  far  as  the 
statistical  method  is  able  to  reveal,  it  is  extremely 
doubtful  whether  or  not  this  mollusk  when  intro- 
duced into  a  new  habitat,  as  happened  when  they 
were  accidentally  transplanted  with  oysters  to  the 
Pacific  coast  from  the  Atlantic,  exhibits  greater 
variability  than  in  its  new  habitat.  The  change 
of  variability  appearing  in  successive  fortnights 
in  shells  in  the  same  locality,  as  well  as  the 
change  showing  itself  in  the  August  shells  of  the 
same  locality  for  successive  years,  is  pronounced 
enough  to  indicate  plainly  the  working  of  an 
ontogenetic  variability  independent  of  environ- 
mental modification,  that  is,  a  time  factor  as  dis- 
tinguished from  a  place  factor.  In  consequence 
of  this,  it  is  practically  impossible  to  collect 
homolc^us  lots  of  these  shells  upon  which  the 
place  (or  environmental)  factor  may  be  accurately 
determined. 

Some  Results  of  a  Study  of  the  Inheritance  of 
Barring  in  Poultry:  R.  Peabl  and  F.  M.  Sxtb- 
FACE,  Maine  Agricultural  Experiment  Station. 
Certain  results  obtained  by  reciprocally  cross- 
ing Barred  Plymouth  Rock  and  Cornish  Indian 


Game  fowls  were  described.  It  was  shown  that 
the  barred  plumage  pattern  is  inherited  in  these 
hybrids  in  a  sex-limited  manner.  The  cross 
Barred  Plymouth  Rock  (J  X  Cornish  Indian  Game 
$  gives  all  barred  offspring,  in  both  sexes.  The 
reciprocal  cross  gives  barred  males  and  solid  black 
females.  It  was  shown  that  the  degree  or  inten- 
sity of  pigmentation  (apart  from  pattern)  is  not 
inherited  in  these  hybrids  in  the  manner  to  be 
expected  if  there  were  a  simple  blending  of  the 
degrees  of  this  character  manifested  in  the 
parents.  The  complete  paper  will  shortly  be 
published  elsewhere. 

Ophiurana  and  ^' Jordan* e  Law'*:  Hubert  Ltmait 

Clabk,  Harvard  University. 

The  study  of  a  large  collection  of  ophiurans 
from  the  North  Pacific  Ocean  has  shown  that 
closely  related  species  are  often  found  occupying 
the  same  area.  In  several  instances,  a  given 
species  was  taken  two  or  more  times,  in  the  same 
trawling,  with  its  nearest  known  ally.  These 
facts  are  counter  to  that  principle  of  the  extreme 
importance  of  geographical  isolation  which  has 
recently  been  formulated  and  designated  as  ''  Jor- 
dan's law."  An  illustration  of  a  form  of  physi- 
ological isolation  was  offered,  found  among  West 
Indian  ophiurans,  which  suggests  a  possible  rea- 
son why  geographical  isolation  is  relatively  unim- 
portant in  the  class. 

On  the  Geographic  Distribution  of  some  Pelagic 
Organisms:  H.  B.  Biqelow,  Harvard  University. 

The  Distribution  of  Flies  in  Providence:  G.  F. 

Stkes,  Brown  University.     (Introduced  by  H. 

E.  Walter.) 

During  the  summer  of  1909  a  series  of  investi- 
gations was  begun  in  Providence,  R.  I.,  for  the 
purpose  of  ascertaining  the  actual  importance  of 
the  ''house  flies"  as  a  factor  in  the  spread  of 
enteric  diseases.  The  following  results  were  ob- 
tained: (1)  the  fly  nuisance  is  local;  (2)  the 
geographic  distribution  of  pestiferous  flies  is  de- 
termined by  local  sanitary  conditions;  (3)  the 
seasonal  distribution  is  conditioned  by  meteorolog- 
ical influences  (temperature  and  sunshine) ;  (4) 
over  99  per  cent,  of  all  the  flies  caught  (in  three 
kitchens)  were  Musca  domestica,  the  remaining 
fractional  per  cent,  were  Lucilia  oossar;  (5)  the 
plotted  curve  for  typhoid  cases  did  not  show  a 
close  relation  to  the  fly  curve,  but  did  show  a  close 
parallel  to  the  temperature  curve;  (6)  the  high- 
water  mark  for  deaths  from  diarrhcea  antedated 
that  for  the  fly  season  by  fully  three  weeks,  and 
followed  from  one  to  two  weeks  after  a  noticeable 
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rise  in  temperature;  (7)  the  geographical  distri- 
bution of  typhoid  cases  over  the  city  was  largely 
independent  of  areas  known  as  "  unsanitary  "  and 
as  "  fly  centers," 

The  conclusions  drawn  from  these  results  point 
toward  a  more  fundamental  factor  than  the  house 
fly  in  the  spread  of  enteric  diseases.  Further- 
more, judging  from  the  constant  relationship 
which  the  temperature  curve  maintained  through 
the  experiment,  it  is  not  unnatural  to  suppose 
that  therein  lies  the  solution  of  the  problem;  but 
whether  the  influence  of  temperature  is  real  or 
only  apparent,  direct  or  indirect,  remains  yet  to 
be  determined. 

The  Leaping  of  the  Pacific  Salmon:  Henbt  B. 

Wabd,  University  of  Illinois. 

Observations  made,  chiefly  in  southeastern 
Alaska,  on  the  red  and  humpback  salmon  indicate 
that  the  fish  do  not  choose  a  particular  point  of 
attack  in  endeavoring  to  surmount  a  fall.  The 
height  and  length  of  the  jump  were  very  variable 
and  on  the  whole  there  appeared  to  be  a  remark- 
able lack  of  accuracy  as  well  as  of  definiteness  in 
the  movement.  This  apparent  aimlessness  of  the 
leaping  may  be  the  result  of  a  fairly  precise  re- 
sponse to  definite  stimuli  in  the  water  currents 
which  in  the  small  whirlpools  below  the  falls  are 
subject  to  constant  and  unexpected  changes. 
When  endeavoring  to  surmount  the  falls  the  fish 
sail  through  the  air  with  body  rigid  and  fins 
spread  tense,  while  at  the  instant  when  the  mo- 
mentum of  the  jump  is  lost  one  notes  a  series  of 
rapid  and  powerful  vibrations  of  the  tail;  these 
are  made  regardless  of  the  success  of  the  jump 
or  of  the  position  of  the  fish  in  air  or  in  water. 
If  the  fish  reaches  solid  water  at  the  crest  of  the 
fall,  they  insure  the  maintenance  of  the  vantage 
thus  gained. 

The  open  water  jumping  is  of  a  distinct  type,, 
since  the  body  leaves  the  water  sidewise  instead 
of  in  a  vertical  position,  the  musculature  is  some- 
what relaxed  and  the  fins  are  partly  folded  back- 
wards, while  finally  there  is  no  movement  of  the 
tail  at  the  close  of  the  jump.  Hie  purpose  of  this 
jump  is  not  dear. 

Direction  of  Locomotion  of  the  Starfish  {Asteriaa 
forhesii) :  L.  J.  Gous,  Yale  University. 
It  was  shown  that  in  the  absence  of  directive 
stimuli,  although  starfishes  might  move  with  any 
ray  in  advance,  in  a  large  number  of  trials  it  was 
most  often  the  one  lying  next  to  the  left  of  the 
madreporic  plate  which  went  ahead.  This  may 
perhaps  then  be  considered  the  physiological  an- 


terior of  the  animal.  Attention  was  called  to  the 
fact  that  in  the  bilateral  echinoids,  the  spatan- 
goids,  it  is  similarly  the  ambulacra!  area  to  the 
left  of  the  madreporite  which  is  anterior. 

Reactions  of  Echinoderms  to  Light :  R.  P.  CSowles, 

Johns    Hopkins    University.       (Presented    by 

title.) 

A  review  of  the  literature  dealing  with  the 
reaction  of  starfishes  to  light  shows  there  is  a 
general  belief  that  these  animals  depend  for  their 
responses  to  light  upon  the  eye  spots  situated  at 
the  tips  of  the  rays.  Some  authors  even  state 
that  certain  starfish  do  not  react  to  light  when 
these  organs  are  removed. 

While  experimenting  with  the  starfish,  Eohin- 
aster  orassispina,  the  vnriter  found  that  the  eye 
spots  may  be  removed  and  that  the  creature  may 
still  react  to  differences  in  the  intensity  of  the 
light.  The  tips  of  the  rays  of  several  echinasters 
were  amputated  and  these  starfish  were  then 
tested  in  a  rectangular  glass  dish  lined  with  dead 
black  paper  and  filled  with  sea  water.  The  dish 
was  placed  in  a  black-lined  box  with  a  single 
opening  at  one  end  through  which  bright  day- 
light was  allowed  to  enter.  When  a  series  of 
tests  were  made  the  starfish  was  placed  in  the 
dish,  care  being  taken  to  vary  the  manner  of 
handling  and  also  to  vary  the  position  of  the 
rays  with  reference  to  the  source  of  light.  In  the 
majority  of  tests  the  echinasters  moved  to  the 
lighter  end  of  the  dish,  although  the  reaction  was 
somewhat  slower  than  with  normal  individuals. 

Reactions    of   Amceha    to   Light:    S.    0.    Mast, 

Goucher  College,  Baltimore. 

If  direct  sunlight  is  flashed  on  an  active  speci- 
men of  Amoeba  proteus  all  movement  stops  imme- 
diately. The  pseudopods  remain  just  as  they  are, 
without  contracting,  until  after  the  lapse  of  a  few 
moments,  when  new  ones  are  thrown  out,  usually 
at  the  posterior  end.  Then  the  old  ones  gradually 
disappear.  This  occurs  in  the  blue  of  the  solar 
spectrum  nearly  as  definitely  as  in  white  light. 
Green  is  much  less  effective;  violet,  yellow  and 
red  have  scarcely  any  effect. 

When  an  amoeba  comes  in  contact  with  a  well- 
defined  area  of  light  composed  of  rays  perpen- 
dicular to  the  slide,  it  usually  stops  and  proceeds 
in  a  different  direction. 

In  a  horizontal  beam  of  direct  sunlight  they 
orient  fairly  accurately.  Changing  the  direction 
of  the  rays  produces  a  change  of  intensity  on  the 
surface,  but  this  causes  no  apparent  retardation 
in  any  pseudopods.    Nor  does  difference  in  light 
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intensity  on  opposite  sides  of  a  pseudopod  induce 
difference  in  rate  of  streaming  bo  as  to  canse  it 
to  bend.  Orientation  is  due  to  the  inhibition  of 
the  formation  of  new  pseudopods  on  the  more 
highly  illuminated  side  of  the  body  of  the  amoebcB, 
not  to  any  effect  on  those  already  formed. 

Colored  Lights  of  Equal  Intensity  for  Biological 
Work:  G.  H.  Pabkeb  and  E.  C.  Dat,  Harvard 
University.  (Presented  by  title.) 
Colored  light  was  produced  by  passing  the  light 
from  a  Nemst  lamp  through  a  solution  of  an 
appropriate  aniline  dye  contained  in  a  plate-glass 
cell  and  used  as  a  screen.  In  this  way  blue,  green, 
yellow  and  red  lights  of  fair  spectroscopic  quality 
were  obtained.  The  intensity  of  these  lights  was 
measured  in  terms  of  energy  (heat)  by  means  of 
a  radiomicrometer  which  was  accurate  to  within 
2  per  cent.  The  stronger  lights  were  then  reduced 
by  being  placed  at  such  distances  from  the  ani- 
mals experimented  upon  that  all  lights  were  of 
equal  intensity  at  the  spot  where  the  animals 
were.  It  was  proposed  to  extend  this  method  to 
spectral  light. 

yotes  on  tJie  Behavior  and  Reactions  of  Amphi- 

oxus:  L.  HussAKOF.     (Introduced  by  Bashford 

Dean,  American  Museum  of  Natural  History.) 

These  experiments  were  carried  on  at  the  Naples 

station  during  last  September.     They  dealt  with 

the  behavior  of  amphioxus  and  its  reactions  to 

light,  heat,  chemical  and  mechanical  stimuli.    In 

some  reactions  the  Neapolitan  species,  Branchio- 

stoma  lanceolatum,  behaves  differently  from  the 

Bermuda  form,  B.  oarihhcBum,  notably  in  regard 

to  heat.    The  former  is  adapted  to  a  temperature 

ranging  from  36°  C.  to  —  .5®  C,  while  the  latter 

(as  shown  by  Parker)   will  survive  only  within 

the  limits  of  42*'  C.  and  4*»  C. 

The  Movements  of  the  Earthworm — A  Study  of  a 
"Neglected  Factor:  Sebgius  Mobgulib.  (Intro- 
duced by  G.  H.  Parker,  Harvard  University.) 
While  studying  reflex  reactions  of  the  earth- 
worm I  have  been  impressed  with  the  fact  that 
the  worm  tends  to  move  in  a  straight  direction, 
and,  once  having  assumed  such  a  course,  it  main- 
tains itself  obstinately  in  the  path.  This  simple 
observation  was  substantiated  by  special  experi- 
ments where,  with  the  aid  of  an  apparatus  con- 
structed for  this  purpose,  the  anterior  or  pos- 
terior part  of  the  worm  was  deflected  either  to  the 
right  or  to  the  left  from  the  straight  course.  By 
turning  the  tail  to  the  right,  for  instance,  the 
head  would  be  caused  to  turn  to  the  left,  and  vice 
versa.    The  position  of  the  tail  could  be  changed 


several  times  sucoessively,  first  to  the  right,  then 
to  the  left,  etc.,  and  the  head  would  likewise 
change  its  position  but  in  an  opposite  direction. 
The  extent  of  the  orientation  reaction  of  the  head 
was  found  to  be  directly  proportional  to  the  length 
of  the  posterior  part  of  the  worm  deflected  from 
the  straight  course;  while  the  degree  of  deflection 
of  the  posterior  part  necessary  to  occasion  a  bend- 
ing of  the  head  in  an  opposite  direction  is  in- 
versely proportional  to  the  length  of  this  part. 
Depending  upon  the  relative  position  of  its  tail, 
the  earthworm  responding  to  unilateral  stimula- 
tion turns  either  towards  or  away  from  the 
stimulus  until  it  has  assumed  a  straight  position, 
and  then  it  begins  creeping  in  that  direction. 

The  Leucocyte  Content   of  Milk:  R.   S.    Bbeed^ 

Allegheny  College. 
Studies  upon  the  Nerve  Cells  of  Invertebrates: 

W.  M.  SmaUiWOOd  and  C.  G.  Rogebs,  Syracuse 

University. 

The  nerve  cells  of  all  invertebrates  so  far  ex- 
amined, indudiog  representatives  of  more  than 
twenty  genera  of  molluscs,  worms  and  Crustacea, 
contain  pigmented  or  unpigmented  solid  granules 
of  various  slsses. 

The  same  nerve  cells  show  also  the  presence  of 
many  vacuoles,  containing  a  transparent  liquid. 
These  may  be  very  abundant  and  are  located 
principally  in  the  outer  zone  of  the  cytoplasm. 

The  vacuoles  represent  granular  deposits  which 
are  in  process  of  transformation,  so  as  to  furnish 
energy  for  the  work  of  the  cells. 

Excessive  work  upon  the  part  of  the  cells, 
starvation,  etc.,  serve  to  bring  about  the  destruc- 
tion of  the  granules,  and  their  replacement  by 
vacuoles.  The  granules  may,  therefore,  be  con- 
sidered to  be  storage  material  which  may  be  called 
upon  at  any  time  of  special  stress  to  furnish 
energy  for  the  work  of  the  cells. 

Some  Ohservations  on  the  Behavior  of  the  Beach 
Flea,  Orohestia  agilis:  A.  M.  Banta.     (Intro- 
duced by  C.  B.  Davenport,  Carnegie  Institution, 
Station  for  Experimental  Evolution.) 
When  disturbed  by  lifting  the  eel  grass  the 
animals  are  largely  negative  to  light.    In  a  few 
minutes  if  prevented  from  concealing  themselves 
they  become  positive  and  remain  so  if  the   in- 
tensity of  light  remains  constant  or  is  increased. 
If  the  intensity  is  materially  decreased,  however, 
the  orchestias  become  negative.    This  is  a  most 
exceptional   reaction.     With   most   organisms,   if 
there   is  a  reversal   of  the  light  reaction  with 
change  in  intensity,  the  negative  reaction  is  to 


476 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  795 


the  higher  intensity  and  the  positive  to  the  lower 
intensity.  When  thus  made  negative  to  dim  light 
Orohestia  becomes  again  positive  if  exposed  to 
strong  light.  Kept  in  dry  air,  the  animals  become 
negative.  After  retention  in  darkness  they  are 
positive.    Placed  in  water  they  are  negative. 

A  number  of  these  reactions  are  of  evident  im- 
portance in  the  animal's  daily  movements.  The 
reversal  from  positive  to  negative  with  decrease 
in  illumination  aids  in  directing  the  animal's 
movements  in  reentering  the  eel  grass,  as  likewise 
does  the  negative  reaction  when  becoming  too  dry. 
The  animars  negativity  when  in  water  aids  it  in 
reaching  shore  when  overtaken  by  the  tide,  the 
shore  line  serving  as  a  dark  region  as  compared 
with  the  equally  illuminated  expanse  of  water  in 
all  other  directions. 

On  the  Tnmntion  from  Parthenogenesia  to  Oamo- 

genesis  in  Aphids  and  Braoonids:  S.  J.  Hunteb, 

University  of  Kansas. 

Continuous  experimental  study  since  May,  1907, 
on  the  aphid,  Toxoptera  graminum,  has  brought 
out  the  following  regarding  the  development  of 
aphidfi  as  illustrated  by  this  species: 

Parthenogenetic  forms  appear  during  the  spring, 
summer  and  early  fall.  These  forms  may  be 
winged  or  wingless,  the  latter  greatly  predom- 
inating. The  characters  of  each  remain  constant 
until  about  October  1,  when,  as  first  observed  by 
Glenn  in  this  laboratory,  these  parthenogenetic 
forms  begin  to  produce  intermediate  forms  vary- 
ing in  structure  between  the  winged  partheno- 
genetic form  and  true  female  on  the  one  side  and 
the  wingless  parthenogenetic  form  and  true  female 
on  the  other  side.  Within  the  bodies  of  these 
intermediate  forms  appear,  in  some  live  young,  in 
others  winter  eggs,  in  still  others  both  winter 
eggs  and  living  young.  All  such  intermediate 
forms,  however,  die  without  producing  offspring 
or  eggs,  as  do  many  of  the  apterous  partheno- 
genetic individuals  belonging  to  the  sexual  gen- 
eration. 

These  intermediate  forms  seem  to  be  partheno- 
genetic individuals  affected  by  the  crtimuli  which 
bring  about  the  transition  from  parthenogenetic 
females  to  the  true  sexes.  In  some  the  repro- 
ductive organs  are  unmodified,  in  others  they  ap- 
proach the  true  female  type  to  a  greater  or  less 
d^ree.  These  intermediate  forms  belong  to  the 
sexual  generation  and  may  be  considered  as  an 
attempt  toward  the  development  of  the  sex  indi- 
vidual.   They  play  no  part  in  the  life  of  the  insect. 

The  parent  of  these  intermediate  forms  and  of 


the  true  female  may  be  either  winged  or  wingli 
The  males  have  no  intermediate  forms  and  are 
uniformly  the  offspring  of  the  wingless  partheno- 
genetic females.  One  single  parthenogenetic  wing- 
less individual  has  been  observed  to  produce  types 
of  all  the  above  described  forms.  The  above  inter- 
mediate forms  together  with  the  appearance  of 
the  true  sexes  occur  only  during  October,  Novem- 
ber and  December  regardless  of  the  conditions 
under  which  the  various  experimental  stocks  are 
kept  throughout  the  year  and  without  reference 
to  the  number  of  generations. 

Young  growing  wheat  has  been  the  uniform 
food  plant  throughout  the  entire  period  of  experi- 
mentation. 

In  the  braconid,  Lysiphlehus  tritioi,  a  parasite 
of  T,  graminum,  gamogenesis  occurs  in  nature.  In 
one  count  of  a  thousand  insects  taken  in  the  field 
5  per  cent,  were  males,  in  anoth«  35  per  cent.  By 
isolation  of  virgin  females  in  fourteen  experiments 
all  offspring  were  males,  and  in  seven  experiments 
1  out  of  26,  4  out  of  27,  3  out  of  17,  1  out  of  22, 
1  out  of  18,  1  out  of  12,  2  out  of  27  were  females, 
making  a  total  for  the  twenty-one  experiments 
of  339  males  and  13  females.  In  an  extensive 
series  of  subsequent  experiments  no  females  have 
appeared.  Of  these  parthenogenetic  forms  it  is 
worthy  of  note  that  203  of  the  males  had  15- 
jointed  antemue,  131  had  14- jointed  antennae  and 
5  had  16-jointed  antennae.  Of  the  13  females,  8 
had  13-jointed  antenna  and  5  had  12-jointed  an- 
tennie.  Gamic  females  show  the  same  conditions, 
but  among  gamic  males  no  16-jointed  forms  have 
been  found.  Polyembryony  does  not  occur  in  this 
parasite. 

Proliferation  of  Eyes  in  an  Abnorm<U  Tentacle 
of  a  Neto  Species  of  Marine  Oasteropod:  F.  N. 
Balch.  (Introduced  by  G.  H.  Parker.) 
In  the  unique  specimen  of  Onchidiopsis  oorys 
sp.  nov.  the  left  tentacle  is  bifid,  the  internal,  or 
mediad,  member  appearing  nearly  normal  and 
bearing  a  normal  eye.  The  external  member  is 
abnormal  in  size  and  shape,  is  folded  backward, 
bears  on  tho  surface  thus  exposed  (but  morpho- 
logically mediad)  a  normal-appearing  eye,  and  if 
folded  forward  into  its  true  morphological  posi- 
tion would  be  the  mirror-image  of  the  internal 
member.  On  sectioning,  the  bifid  tentacle  is  seen 
to  bear  two  encysted  parasites,  probably  cercarian. 
The  "eye"  in  the  external  member  is  seen  to 
consist  of  a  group  of  four  eyes  apparently  prolif- 
erating one  from  another  and  constituting  one 
series  of  three  '*  generations,"  and  another  junior 
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aeries  of  two,  the  largest  eye  being  common  to 
both  series.  All  these  eyes  are  complete  in  all 
their  parts  (lens,  retina,  etc.),  though  differing 
greatly  in  size,  development  of  optic  nerve  and 
degree  of  external  abstriction.  All  are  internally 
completely  occluded  except  the  least  developed, 
which  still  connects  by  a  lumen  with  its  "  parent " 
eye.  The  growth  is  orderly  in  that  it  secures  (a) 
the  same  axial  orientation,  (6)  the  same  polar 
orientation,  (c)  freedom  fromi  mutual  interrup- 
tion of  vision,  (d)  nearly  maximum  compactness. 
No  other  possible  arrangement  secures  all  these. 
The  mass  of  tissue  in  the  group  is  greater  than 
in  the  normal  eye.  The  case  is  unique  in  the 
literature.  The  possibility  that  it  represents  not 
proliferation  but  unequal  development  of  the  frag- 
ments of  a  broken-up  anlage  is  admitted,  but  re- 
jected as  a  probability.  If  a  true  case  of  repeti- 
tive proliferation  of  such  specialized  structures  as 
these  eyes,  then  near  analogies  are  lacking. 
The  following  exhibits  were  presented: 

Inheritance  of  Color  in  the  Common  Clover  Butter- 
fly {Colias  philodice) :  (a)  125  Descendants 
{Fx  and  Ft)  of  a  White  Female.  (6)  Offspring 
of  an  Aberrant  Female  of  the  Spring  Broody 
resembling  the  Arctic  Species  {Colias  nastes, 
Boisd. ) :  J.  H.  Gebouid,  Dartmouth  College. 

Cytologieal  and  Other  Characteristics  of  the  Di- 
verse  Races  of  Paramecium:  H.  S.  Jennings 
and  G.  T.  Habgitt,  Johns  Hopkins  University. 

Specimens  of  the  1,500th  Generation  of  Parame- 
cium, attained  without  Artificial  Stimulation 
or  Conjugation:  L.  L.  Woodbupp,  Yale  Uni- 
versity. 

Hebbebt  W.  Rand, 
Secretary 
Habvabd  Univebsity 


THE  ASSOCIATION  OF  OFFICIAL  SEED 

ANALYSTS 

The  second  annual  meeting  of  the  Association 
of  Official  Seed  Analysts  was  held  in  Boston, 
December  28-29,  1909,  in  connection  with  the 
meeting  of  the  American  Association  for  the 
Advancement  of  Science. 

Agricultural  colleges,  experiment  stations  and 
state  departments  of  agriculture  in  twelve  states 
and  the  Canadian  and  the  United  States  depart- 
ments of  agriculture  were  represented. 

Three  papers  were  presented  as  follows: 

"  The  Effect  of  Alternating  Temperature  on  the 
Germination  of  Seeds,"  by  W.  L.  Goss,  U.  S. 
Department  of  Agriculture. 


'*  Importance  of  Uniform  Methods  of  Seed  Test- 
ing," by  A.  D.  Selby,  Ohio  Agricultural  Experi- 
ment Station. 

"The  Sale  of  Adulterated  Farm  Seeds  in  the 
United  States,"  by  £.  Brown,  U.  S.  Department 
of  Agriculture. 

The  greater  part  of  the  time  of  the  meeting  was 
devoted  to  consideration  of  the  reports  of  the 
committees  on  methods  of  seed  testing  and  on 
legislation.  The  report  on  methods  of  seed  testing 
for  purity  was  adopted  as  official  by  the  associa- 
tion and  that  on  germination  as  provisional.  The 
report  on  state  legislation  was  adopted  and  the 
secretary  was  instructed  to  prepare  both  reports 
for  publication. 

E.  Bbown, 
Secretary 

SOCIETIES   AND  ACADEMIES 

THE    THIBD   ANNUAL   MEETING    OF   THE   ILLINOIS 
STATE   ACADEMY  OF   SCIENCE 

In  attendance,  number  and  character  of  papers 
presented,  and  in  the  general  spirit  of  enthusiasm 
and  interest,  the  meeting  at  Urbana,  February  18 
and  19,  is  regarded  with  great  satisfaetion  by 
those  who  had  the  good  fortune  to  be  present. 

More  than  one  hundred  new  members  were 
elected,  so  that  now  the  academy,  while  but  three 
years  old,  has  something  more  than  four  hundred 
names  enrolled  on  its  list — a  fact  which  speaks 
well  both  for  the  enthusiasm  and  the  spirit  of 
helpfulness  of  Illinois  men  of  science,  and  which 
repudiates  the  idea  that  men  of  science  are 
recluses. 

About  one  hundred  and  fifty  people  were  present 
at  the  various  meetings. 

The  program  was  as  follows: 

"Dr.  A.  W.  French,"  In  Memoriam,  A.  R.  Crook. 

**  A  Needed  Piece  of  Work  in  the  Interest  of 
our  Young  Investigators  in  Biology,"  T.  W.  Gallo- 
way. 

**  The  Vegetational  History  of  a  Blowout,"  H. 
A.  Gleason.      (Lantern.) 

^*  Recent  Habitat  Changes  in  the  Illinois  River," 
Chas.  C.  Adams.     (Lantern.) 

'*  Forest  Successions  on  Isle  Royale,"  Wm.  S. 
Cooper.     ( Lantern. ) 

'*  An  Ecological  Study  of  the  Fish  of  a  Small 
Stream,"  Thomas  L.  Hankinson. 

Address  of  welcome  by  the  president  of  the 
University  of  Illinois. 

Presidential  address — "  Relations  of  the  Illinois 
Academy  of  Science  to  the  State,"  Stephen  A. 
Forbes. 
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*•  Informal  Account  of  my  Recent  Oriental  Trip," 
T.  C.  Chamberlin. 

Reception  given  by  the  Illinois  Chapter  of 
Sigma  Xi. 

Symposium — 

(A)  "  The  Relation  of  Pure  and  Applied  Sci- 
ence to  the  Progress  of  Knowledge  and  to 
Practical  Affairs  " : 

In  Biology,  Cornelius  Betten,  Lake  Forest 
College. 

In  Chemistry,  Julius  Stieglitz,  University 
of  Chicago. 

In  Physics,  John  F,  Hayford,  Northwestern 
University. 

(B)  ''The  Relation  of  Pure  and  Applied  Sci- 
ence to  Secondary  Education,"  C.  6.  Hopkins, 
University  of  Illinois,  and  Worrallo  Whitney, 
Bowen  High  School,  Chicago. 

"The  Passing  of  our  Game  Birds,"  Isaac  E. 
Hess. 

"  Further  Studies  on  the  Influence  of  Copious 
Water-drinking  with  Meals,"  P.  B.  Hawk. 

''Biology  and  other  Sciences  as  applied  by  a 
Breeder,"  Q.  I.  Simpson. 

"Report  on  the  Ecology  of  the  Skokie  Marsh 
Area  near  Chicago,  with  special  reference  to  its 
MoUusca,"  Frank  C.  Baker.     (Lantern.) 

"  Ecological  Succession  of  Fish  and  its  bearing 
on  Fish  Culture,"  V.  E.  Shelf ord.     (Lantern.) 

''  Forest  Associations  of  Northwestern  Illinois," 
H.  S.  Pepoon. 

"Relic  Dunes,"  Frank  C.  Gates.     (Lantern.) 

"On  the  Relation  of  the  Jeffersonville  Beds  of 
Indiana  to  the  Grand  Tower  (Onondaga)  Lime- 
stone of  Illinois,"  T.  E.  Savage. 

"  Observations  on  the  Earthquake  in  the  Upper 
Mississippi  Valley,  May  26,  1909,"  Johann  August 
Udden. 

The  officers  for  the  ensuing  year  are: 

President — John  M.  Coulter,  University  of 
Chicago. 

Vice-president — R.  O.  Graham,  Illinois  Wes- 
leyan  University. 

Secretary — ^A.  R.  Crook,  State  Natural  History 
Museum. 

Treasurer — J.  C.  Hessler,  James  Millikin  Uni- 
versity. 

Third  Member  Publication  Committee — H.  H. 
hLoek,  University  of  Illinois. 

Membership  Committee — Fred  L.  Charles,  Uni- 
versity of  Illinois;  Thomas  L.  Hankinson,  Eastern 
Illinois  State  Normal;  V.  E.  Shelf  ord.  University 
of  Chicago;  W.  E.  Tower,  Englewood  High 
Scliool;  Isabel  Seymour  Smith,  Illinois  College. 


Committee  on  Ecological  Survey — Stephen  A. 
Forbes,  V.  E.  Shelford,  H.  A.  Gleason,  £.  N. 
Transeau,  Frank  C.  Baker,  Charles  C.  Adams. 

Committee  on  Deep  Drilling — J.  A.  Udden, 
U.  S.  Grant,  Frank  DeWolf. 

Committee  on  Assistance  of  the  Academy  to 
High  Schools  in  Science  Teaching — C.  J.  Hopkins, 
John  F.  Hayford,  John  G.  Coulter,  Worrallo 
Whitney,  W.  S.  Strode. 

Committee  to  Influence  Legislation  in  favor  of 
increased  Protection  for  Oame  Birds — Stephen  A. 
Forbes,  John  M.  Coulter,  A.  R.  Crook,  J.  C. 
Hessler. 

Committee  to  Influence  Legislation  to  restrict 
the  Collection  of  Birds  and  Eggs  solely  to  Ac- 
credited Institutions — F.  C.  Baker,  I.  E.  Hess, 
F.  L.  Charles. 

Committee  to  cooperate  loith  existing  Agencies 
for  the  Advancement  of  Naiure-study  in  Elemen- 
tary Schools — Fred  L.  Charles,  Ira  Meyers  and 
Ruth  Marshall. 

A.  R.  Crook, 

Springfield  Secretary 

THE    AMERICAN    MATHEMATICAL    SOCIETT 

The  one  hundred  and  forty-seventh  regular 
meeting  of  the  society  was  held  at  Columbia 
University  on  Saturday,  February  26,  1910, 
tw^enty-eight  members  being  in  attendance.  £x- 
president  W.  F.  Osgood  occupied  the  chair  at  the 
morning  session.  Vice-president  J.  I.  Hutdiinson 
at  the  afternoon  session.  The  council  announced 
the  election  of  the  following  persons  to  member- 
ship in  the  society:  Mr.  E.  S.  Allen,  Berkshire 
School,  Sheffield,  Mass.;  Mr.  B.  A.  Bernstein, 
University  of  California;  Mr.  G.  W.  Evans, 
Charlestown  High  School,  Boston,  Mass.;  Mr.  C. 
E.  Flanigan,  Wheeling,  W.  Va.;  Mr.  C.  E. 
Githins,  Wheeling,  W.  Va.;  Mr.  J.  S.  Mikerfi, 
University  of  Minnesota;  Professor  G.  P.  Paine, 
University  of  Minnesota;  Mr.  W.  L.  Putnam, 
Boston,  Mass.;  Mr.  V.  M.  Spunar,  Pittsburg,  Pa. 
Nine  applications  for  membership  were  received. 
The  total  membership  of  the  society  is  now  623. 

Committees  were  appointed  to  arrange  for  the 
summer  meeting  and  to  report  on  the  matter  of 
the  publication  of  the  Princeton  Colloquium 
Lectures. 

The  Annual  Register  for  1910  has  recently  been 
issued,  and  copies  can  be  obtained  from  the  secre- 
tary. The  catalogue  of  the  library,  which  is 
published  separately,  includes  over  3,000  volumes. 

The  following  papers  were  read  at  the  February 
meeting: 
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G.  D.  Birkhoff:  ''A  simplified  treatment  of  the 
regular  singular  point." 

G.  D.  Birkhoff:  "Some  oscillation  and  com- 
parison theorems." 

P.  F.  Smith :  **  On  osculating  bands  of  surface- 
element  loci." 

Eduard  Study :  "  Die  natUrlichen  Gleichungen 
der  analytischen  Curven  im  euklidischen  Raume." 

G.  A.  Miller:   "Addition  to  Sylow's  theorem." 

Peter  Field :  "  On  the  circuits  of  a  plane  curve." 

C.  L.  Bouton :  **  Examples  of  transcendental 
one-to-one  transformations." 

Jacob  Westlund :  "  On  the  f imdamental  number 

of  the  algebraic  number  field  Xc(Vm)." 

L.    P.   Eisenhart:    "Surfaces   with    isothermal 
representation   of   their   lines   of   curvature   and 
their  transformations   (second  paper)." 
Edward  ELasner :  *'  Isothermal  nets." 
Arthur  Kanum:   "On  the  principle  of  duality 
in  spherical  geometry." 

O.  E.  Glenn:  "On  multiple  factors  of  ternary 
and  quaternary  forms:  applications  to  resolution 
of  rational  fractions." 

The  San  Francisco  Section  of  the  society  met 
at  Stanford  University  on  February  26.  The 
Chicago  Section  meets  at  the  University  of  Chi- 
cago on  Friday  and  Saturday,  April  8-9.  The 
next  regular  meeting  of  the  society  will  be  held 
at  Columbia  University  on  Saturday,  April  30. 

F.  N.  Cole, 
8ecretary 

THE  BIOLOGICAL  SOCIETY  OF  WASHINGTON 

The  466th  regular  meeting  of  the  society  was 
held  on  February  12,  1910,  in  the  main  lecture 
hall  of  George  Washington  University,  with  Vice- 
president  E.  W.  Nelson  in  the  chair  and  a  large 
attendance  of  members. 

Under  the  heading  "Brief  Notes,"  Dr.  Barton 
W.  Evermann  told  of  recent  experiments  in  feeding 
fur-seals  in  captivity  made  by  Mr.  Judson  Thurber, 
boatswain  of  the  Bevenue  Cutter  Bear,  Two 
starving  seal  pups  were  captured  on  the  Pribilof 
Islands,  October  9,  1909,  and  delivered  to  the  Bear 
on  October  14.  They  were  fed  on  condensed  milk 
and  later  on  fish,  and  were  successfully  conveyed 
to  Seattle,  and  thence  to  Washington,  where  they 
are  now  on  exhibition  at  the  Fisheries  Building, 
both  in  excellent  health.  It  is  hoped  that  the 
practical  outcome  of  this  experiment  will  be  the 
saving  of  a  large  number  of  the  young  seals  on 
the  Pribilofs  that  are  usually  lost  because  of  the 
destruction  of  the  mothers  through  pelagic  sealing. 


The  following  communications  were  presented: 

On  Alaskan  and  Far  Northern  Mosquitoes:  L.  O. 

Howard. 

Dr.  Howard  spoke  briefly  on  Alaskan  and  other 
far-northern  mosquitoes,  quoting  from  the  pub- 
lished accounts  of  arctic  explorers  and  from  let- 
ters received  from  travelers  in  Alaska  and  other 
sub-polar  and  polar  regions.  It  appears  that  in 
the  short  arctic  summer  mosquitoes  are  excessively 
numerous  and  bloodthirsty,  although  the  number 
of  species  involved  is  apparently  very  small.  Most 
of  the  species  from  such  regions  in  the  collection 
of  the  National  Museum,  on  the  authority  of 
Mr.  F.  Knab,  belong  to  the  genus  JEdes,  a  group 
which  winter  in  the  egg  state  and  produce  a  single 
generation  upon  the  melting  of  the  snows.  The 
development  of  the  larvse  is  rapid  and  almost 
simultaneous,  resulting  in  a  veritable  explosion 
of  adult  mosquitoes. 

A  Oollecting  Trip  to  Alaska  (illustrated  by  lan- 
tern slides) :  A.  S.  Hitchcock. 
During  the  summer  of  1909,  Professor  Hitch- 
cock, systematic  agrostologist,  U.  S.  Department 
of  Agriculture,  made  a  trip  through  interior 
Alaska  for  the  purpose  of  studying  and  collecting 
the  grasses  of  this  region,  which  is  comparatively 
little  known  botanically.  Starting  from  Seattle, 
June  15,  he  visited  Juneau,  Sitka  and  Cordova, 
from  which  latter  point  an  excursion  was  made 
up  the  Copper  River  on  the  new  railroad  to  Miles 
Glacier.  Returning  to  Juneau,  he  went  to  Skag- 
way  and  over  the  White  Pass  to  White  Horse, 
where  he  was  joined  by  Mr.  R.  S.  Kellogg,  of  the 
Forest  Service.  Besides  short  stops  at  inter- 
mediate points,  he  visited  Dawson,  Rampart,  Hot 
Springs,  Fairbanks,  Fort  Gibbon,  St.  Michael  and 
Nome,  returning  to  Seattle  direct. 

Alaska  consists  of  several  well-marked  regions. 
The  coast  region  lies  between  the  coast  and  the 
extension  of  the  Cascade  range  of  mountains, 
which  becomes  the  Alaska  Range.  This  high 
range  includes  the  high  peaks,  Mt.  St.  Elias  and 
Mt.  McKinley.  The  climate  of  this  region,  ex- 
tending from  Ketchikan  in  southeastern  Alaska  to 
Cook  Inlet,  is  similar  to  that  of  the  Puget  Sound 
region.  It  is  characterized  by  great  rainfall  (111 
inches  at  Sitka;  as  much  as  60  feet  of  snow  in 
winter  at  Valdez),  equable  temperature  (it  is  no 
colder  in  winter  at  Sitka  than  at  Washington), 
and  the  prevalence  of  cloudy  and  foggy  days.  The 
Yukon  Basin,  which  includes  a  large  part  of  the 
interior,  has,  on  the  contrary,  a  continental  cli- 
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mate.  The  winters  are  Tery  cold,  while  the  tem- 
perature in  summer  may  be  uncomfortably  warm, 
not  infrequently  above  OO**  F.  in  the  shade.  The 
rainfall  is  small  (10  to  14  inches)  and  the 
weather  is  normally  clear  and  pleasant.  The 
Yukon  Basin  is  separated  from  the  Arctic  Slope 
by  a  low  range  of  mountains,  the  continuation  of 
the  Great  Continental  Divide.  The  greater  portion 
of  Alaska  is  timbered,  the  southeastern  portion 
quite  densely  so,  the  timbered  area  including  all 
except  the  Alaska  Peninsula  and  the  Aleutian 
Islands,  the  deltas  of  the  Yukon  and  Kuskokwim 
rivers,  most  of  Seward  Peninsula,  and  the  Arctic 
Slope.  The  timber  line  is  usually  between  2,000 
and  3,000  feet  altitude.  Except  along  the  rivers, 
the  forests  of  interior  Alaska  are  sparse  and 
scattered,  the  trees  being  rarely  over  one  foot  in 
diameter.  In  this  region  the  prevailing  species 
are  white  and  black  spruce  {Pioea  oanadensta  and 
P,  tnariana),  aspen  {Populus  tremuloides)  and 
white  birch  {Betula  tUaakana) , 

The  conditions  at  Hot  Springs  are  of  special 
interest.  The  hot  water  is  used  for  a  variety  of 
purposes,  including  the  heating  of  greennouses  and 
a  large  hotel.  The  soil  conditions  over  an  area 
of  several  acres  are  so  modified  that  the  flora  is 
quite  distinct.  Many  plants  were  observed  here 
and  in  no  other  locality  in  Alaska,  plants  which 
are  native  much  further  south.  The  timber  on 
this  area  is  distinctly  larger.  Mr.  Kellogg  noted 
an  aspen  eighteen  inches  in  diameter,  and  the 
large  birch  trees  were  conspicuous. 

Especial  attention  was  given  to  the  grasses,  of 
which  900  numbers  were  collected.  The  grasses 
of  the  coast  region  are  well  known,  this  region 
having  been  visited  by  several  botanists.  Few 
collectors  have  penetrated  to  the  interior  and  our 
knowledge  of  the  grass  flora  of  this  large  and 
interesting  region  is  very  meager.  The  number 
of  species  of  grasses  is  small,  surprisingly  so  if 
we  exclude  the  recent  immigrants.  Nevertheless, 
the  grasses  form  a  very  important  part  of  the 
flora.  The  dominant  genus  is  CcUamagrostia,  of 
which  there  are  several  species.  Arctagrostis 
arundinaoea  and  speches  of  Caiamagrostia,  espe- 
cially C.  oanaderuia,  form  the  bulk  of  the  grass 
flora,  and  may  cover  vast  areas  in  the  more  or 
less  open  spruce  forest. 

In  spite  of  the  low  rainfall  and  the  compara- 
tively dry  summers,  the  soil  is  usually  cold  and 
moist  in  the  valleys  and  often  on  the  lower 
mountain  slopes.  This  is  due  to  the  poor  drain- 
age.    The  soil  is  permanently  frozen  for  several 


yards   below   the   surface,    a  thin   surface   layer 
thawing  out  each  summer. 

The  tundra  region  of  Nome  is  distinctly  different 
from  the  interior  and  from  the  southern  coast. 
The  lack  of  trees  and  the  more  severe  climate 
modify  the  flora.  The  tundra  itself,  marshy  land 
with  ponds  and  lakes  interspersed,  contains  few 
grasses,  the  grass-like  plants  being  mostly  sedges. 
The  hills  and  sandy  or  gravelly  knolls  show,  how- 
ever, a  greater  variety  of  grasses  than  the  interior 
valleys.  The  flora  of  Nome  is  scarcely  arctic, 
tftough  many  arctic  species  are  found  here.  The 
true  arctic  flora  is  found  on  the  Arctic  Slope  and 
extends  down  along  the  coast  to  the  north  shore 
of  Seward  Peninsula.  D.  E.  Laittz, 

Recording  Secretary 

THE    CHEMICAL    SOCIETr    OF    WASHINGTON 

The  196th  meeting  was  held  in  the  lecture  hall 
of  the  public  library  on  February  10,  1910. 
President  Failyer  presided,  the  attendance  being 
79.  The  following  committee  was  appointed  to 
solicit  subscriptions  for  the  George  Washington 
Memorial  building:  F.  P.  Dewey,  W.  F.  Hille- 
brand,  E.  T.  Allen,  W.  N.  Berg,  F.  K.  Cameron, 
\.  K.  Chesnut,  E.  A.  Hill,  C.  S.  Hudson,  W.  B. 
D.  Penniman,  C.  A.  Rouiller,  A.  Seidell.  S.  S. 
Voorhees. 

F.  P.  Dewey  read  a  paper  on  the  "  Solubility  of 
Gold  in  Nitric  Acid,"  in  which  he  showed  that 
contrary  to  the  usually  accepted  opinion,  gold, 
especially  when  flnely  divided,  is  easily  soluble  in 
boiling  nitric  acid  of  1.42  sp.  gr.  Various  yellow 
solutions  containing  100  to  200  mg.  of  gold  per 
liter  were  prepared,  while  one  solution  carried 
over  660  mg.  of  gold  per  liter. 

C.  L.  Alsberg  and  O.  F.  Black  presented  a  paper 
on  the  "  Detection  of  the  Deterioration  of  Com 
with  special  Reference  to  Pellagra."  Dr.  Alsberg 
presented  the  paper  and  showed  that  the  etiolog- 
ical connection  between  pellagra  and  spoiled  com 
was  regarded  by  several  European  governments 
as  so  probable  that  stringent  grain  inspection 
laws  have  been  passed.  Inspection  is  effective 
only  when  done  with  chemical  methods.  These 
methods  were  discussed  on  the  basis  of  analytical 
studies.  The  conclusion  reached  was  that,  while 
no  single  method  is  applicable  in  all  cases,  the 
acidity,  determined  according  to  a  flxed  procedure, 
is  the  best  single  criterion  for  estimating  the 
degree  of  deterioration. 

J.  A.  Lb  Gi^bc, 
Secretary 
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THE  CULTURAL  FACTOR  IN  THE  DENTAL 

CURRICULtfM^ 

First  of  all  let  me  discharge  the  pleasur- 
able duty  imposed  upon  me  by  the  admin- 
ifirtration  of  the  University  of  Pennsylvania 
and  its  faculty  of  dentistry,  by  conveying 
to  you  their  fraternal  greetings  and  hearty 
congratulations  upon  the  completion  of 
this  splendid  edifice  which  to-day  you  dedi- 
cate to  the  purposes  of  education  in  an  im- 
portant specialty  of  the  science  and  art  of 
healing. 

It. is  characteristic  of  the  things  of  the 
mind  that  they  are  unhampered:  by  the  limi- 
tations of  time  or  extent,  that  the  common- 
wealth of  intellect  is  without  geographical 
boundaries  or  distinctions  of  caste,  race  or 
nationality;  that  the  pursuit  of  the  intel- 
lectual ideal  lifts  all  to  the  level  of  a  com- 
mon brotherhood;  and  it  is  in  the  spirit  of 
this  larger  f  ratemalism-  that  I  bring  you 
the  salutations  and  greetings  of  one  of  the 
oldest  institutions  of  learning  established 
by  England  in  her  American  colonies.  It 
is  by  reason  of  our  common  origin  as  well 
as  by  reason  of  our  common  ideal  that  I 
have  a  peculiar  pleasure  in  being  pres^it 
upon  this  happy  occasion  as  the  temporary 
mouthpiece  of  an  elder  sister  institution  to 
discuss  with  you  briefly  something  of  the 
circumstances  and  conditions  which  en- 
viron the  special  department  of  education 
with  which  we  are  mutually  concerned, 
and,  claiming  the  prerogative  of  an  elder 
sister  somewhat,  to  point  out  a  few  of  the 
diflSculties  to  be  overcome  by  her  younger 

^  Delivered  at  tlie  dedication  of  the  new  building 
of  the  Royal  College  of  Dental  Surgeons,  Toronto, 
December  29«  1909. 


482 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  796 


relative  who,  with  the  enthusiafim  and 
pride  begotten  of  a  new  and  faultless  dress, 
starts  out  to-day  refreshed  and  eager  upon 
her  educational  pathway. 

While  dentistry  and  possibly  dental  edu- 
cation, in  some  sort  or  degree,  is  doubtless 
coeval  with  man  and  man's  physical  needs, 
dentistry  as  an  organized  department  of 
activity  and  education  is  but  seventy  years 
old,  its  inception  as  a  profession  dating 
from  the  establishment  of  the  first  school 
for  the  systematic  education  of  dental 
practitioners  in  Baltimore  in  1839.  From 
this  initial  and  successful  attempt  at  or- 
ganization upon  an  educational  basis  have 
arisen  all  subsequent  efforts  having  the 
same  objective  purpose,  notwithstanding 
the  individual  differences  as  to  means  and 
methods  which  they  severally  involve. 

Prom  the  first  successful  attempt  to  pro- 
vide the  means  for  the  systematic  education 
of  the  dentist  down  to  the  present  time 
both  the  effort  and  its  practical  realization 
have  been  ** hedged  round  and  about''  by 
opposing  opinions  as  to  the  relationship 
which  dental  education  should  rightfully 
bear  to  medical  education.  And  while  the 
arguments  of  those  who  would  compel  the 
merging  of  dental  education  within  the 
medical  curriculum  are  even  now  manifest- 
ing another  periodical  recrudescence,  the 
process  of  evolution  and  the  incontestable 
logic  of  fact  and  experience  are  more  and 
more  firmly  establishing  dental  education 
upon  an  autonomous  basis. 

It  is  not  my  purpose  to  enter  into  a  dis- 
cussion of  the  relationships  of  dentistry  and 
medicine  further  than  to  call  attention  to 
the  fact  that  from  its  beginnings  as  an  edu- 
cational system  dental  education  has  been 
subject  to  more  or  less  stress  of  criticism 
because  it  has  elected  to  develop  outside  of 
the  channels  of  medical  education  and  to 
mark  its  qualification  with  a  degree  dis- 
tinctive of  its  own  special  culture. 


That  our  professional  forebears  were 
wise  in  their  decision  to  place  dental  edu- 
cation upon  an  independently  organized 
basis  is  a  conclusion  which  I  think  is  justi- 
fied by  the  practical  success  of  their  plan, 
which  in  its  evolution  and  development  has 
given  to  the  world  the  profession  of  dentis- 
try as  we  now  find  it  ministering  accept- 
ably to  the  health  and  comfort  of  humanity 
in  all  civilized  nations. 

The  social  conditions,  the  social  needs  of 
humanity  to-day^  are,  however,  not  the  same 
as  those  which  characterized  the  period 
when  dentistry  as  a  profession  was  in  its 
swaddling-clothes.  To  quote  a  recent 
phrase  of  President  Eliot,  ''the  world  has 
been  remade  in  the  last  half  century,  "and 
it  will,  I  think,  be  profitable  for  us  to  con- 
sider to  what  degree  dentistry  and  dental 
education  have  kept  pace  with  this  world 
development ;  in  other  words,  has  dentistry 
remade  itself  in  keeping  with  the  intellec- 
tual and  material  progress  of  society  t 

Mr.  Herbert  Spencer  enunciated  as  his 
broadest  and  most  comprehensive  defini- 
tion of  life  that  it  is  "the  continuous  ad- 
justment of  internal  relations  to  external 
relations."  Applying  this  definition  to  the 
case  in  hand,  our  inquiry  concerns  the  de- 
gree and  extent  of  the  adjustment  which 
dental  education  has  maintained  with  re- 
spect to  its  environing  social  relations;  has 
it  in  its  educational  methods  reflected  the 
intellectual  progress  of  the  times  and  fairly 
met  the  demands  of  the  social  order  by  a 
continuous  adjustment  thereto,  thus  dem- 
onstrating its  right  to  live? 

From'  the  material  point  of  view  no 
other  than  an  affirmative  answer  is  pos- 
sible. When  we  consider  the  aggregate  of 
pain  and  suffering  that  has  been  mitigated 
or  completely  banished  by  the  skillful  min- 
istrations of  the  dental  practitioner,  when 
we  think  of  the  added  years  of  comfortable 
human  life,  the  relief  of  distress  from  dis- 
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fignrement,  the  restoration  of  oomelmess^ 
the  preventioii  of  disease,  the  correction  of 
deformities  and  of  defective  speech  and, 
above  all,  the  boon  of  surgical  anesthesia 
given  to  humanity  by  dentistry,  surely  no 
one  can  doubt  its  importance  and  utility 
as  a  department  of  the  great  science  and 
art  of  healing. 

In  its  technical  procedures  and  its  artis- 
tic craftsmanship  dentistry  has  acquitted 
itself  so  creditably  that  the  flexibility  of 
its  technical  resourcefulness  has  become 
proverbial,  yet  to  such  an  extent  has  the 
attention  of  the  dental  profession  been 
focused  upon  the  material  side  of  its 
progress  that  we  have  failed,  I  fear^  in  no 
small  degree,  to  grasp  its  larger  possibili- 
ties and  to  appreciate  the  importance  of 
those  factors  of  professional  life  upon 
which  a  higher  attainment,  a  greater  useful- 
ness to  humanity  and  a  wholesome  self- 
respect  depend. 

As  a  counter  influence  to  this  concentra- 
tion of  attention  upon  the  material  fea- 
tures of  dental  practise  with  its  commer- 
cializing tendencies  there  is  needed  above 
all  things  an  aggressive  propaganda  of 
education  the  objective  purpose  of  which 
shall  be  the  development  of  that  type  of 
culture  which  is  expressed  as  professional 
character.  In  making  this  statement  I 
fully  realize  that  I  am  simply  rephrasing 
a  belief  which  has  been  frequently  ex- 
pressed before,  but  because  of  that  very 
fact  it  is  all  the  more  evident  that  it  repre- 
sents a  condition  broadly  recognized  both 
within  and  without  the  limits  of  the  dental 
profession. 

A  tendency  to  indifference  toward  those 
things  which  make  for  professional  char- 
acter has  subjected  us  of  the  dental  pro- 
fession to  not  infrequent  criticism,  and 
some  who  recognize  the  condition  without 
investigation  of  the  cause  are  inclined  to 
place  the  responsibility  directly  upon  our 


dental  educational  institutions.  That  our 
dental  colleges  should  become  the  target 
for  criticism  of  that  character  is  not  un- 
natural, nor  do  I  think  that  it  is  altogether 
unmerited. 

As  the  seed  ground  for  the  development 
of  professional  skill  and  qualification 
through  training  and  technical  education, 
so  also  the  colleges  of  dentistry  should  be 
the  nurseries  of  professional  character  and 
culture.  I  take  it  for  granted  that  there 
can  be  no  dissension  as  to  the  general  truth 
of  that  question,  nor  do  I  think  that  there 
can  be  any  real  doubt  as  to  the  fact  that 
while  we  have  given  much  attention  to  his 
technical  education  at  all  points,  there  has 
not  been  given  proportionate  attention  to 

« 

the  cultural  features  of  our  educational 
system  in  the  preparation  of  the  student 
for  his  professional  life. 

It  is  in  his  coUege  course  and  because  of 
his  college  course  that  the  student  acquires 
and  later  manifests  as  a  practitioner  that 
tendency  to  concentrate  his  attention  upon 
the  material  features  of  his  work  which  I 
have  before  referred  to  as  a  professional 
attribute  which  gives  rise  to  adverse  criti- 
cism and  creates  the  demand  for  a  broader 
training  for  the  dentist,  less  narrowing 
and  commercializing  in  its  tendency. 

The  general  answer  of  our  dental  educa- 
tional institutions  to  this  kind  of  criticism 
is  that  they  are  purely  technical  schools, 
that  they  are  compelled  to  deal  with  the  ma- 
terial delivered  to  them  by  the  preparatory 
schools,  that  defects  in  intellectual  culture 
are  chargeable  to  faulty  preparation,  that 
the  business  of  the  dental  college  is  to  teach 
dentistry,  not  to  develop  culture.  This 
defensive  attitude  is  only  partially  true,  for 
while  we  may  concede  that  the  preliminary 
education  of  the  dental  student  should  have 
done  much  to  broaden  his  mind  and  to 
have  aroused  to  activity  in  him  those  inteU 
lectual  attributes  which  later  become  fixed 
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in  character,  it  must  be  remembered  that 
the  process  has  only  been  begun  in  the 
preparatory  school  and  that  three  or  four 
years  of  purely  technical  professional 
study  may  quite  easily  neutralize  the  cul- 
tural effect  of  his  preparatory  work  unless 
his  professional  training  is  conducted  with 
reference  to  conserving  and  further  de- 
veloping his  powers  of  intellectual  growth. 

I  realize  full  well  that  I  am  likely  to 
arouse  an  attitude  of  incredulity,  even 
possibly  of  scorn,  by  the  suggestion  that 
anything  in  the  curriculum  of  dental  study 
may  have  a  cultural  value  as  such,  quite 
apart  from  its  material  technical  useful- 
ness; but  because  I  believe  that  something 
more  than  mere  technical  training  can  be 
gotten  out  of  the  dental  course,  that  some- 
thing in  the  nature  of  character  develop- 
ment may  be  derived  from  doing  the 
work  of  the  dental  curriculum,  I  am  en- 
couraged to  present  that  side  of  the  ques- 
tion, for  I  am  convinced  that  ite  due  rec- 
ognition will  eventuate  not  only  in  reliev- 
ing those  of  us  who  are  teachers  of  a 
source  of  criticism,  but  also  it  will  greatly 
improve  the  grade  and  texture  of  our  edu- 
cational product  and  make  our  graduates 
not  only  better  dentists  but  men  of  larger 
intellectual  resources  and  therefore  more 
acoepteble  members  of  society. 

Can  the  dental  curriculum  be  utilized 
for  the  attainment  of  these  desirable  endst 
Let  us  seek  the  answer  in  an  analogy.  It 
may  be  stated  almost  axiomatically  that  in 
the  materialization  of  great  artistic  con- 
ceptions the  character  of  the  medium  in 
which  they  may  be  expressed  is  a  minor 
consideration.  What  concerns  us  most  in 
the  contemplation  of  a  statue,  for  example, 
is  not  the  material  of  which  it  is  made,  but 
is  it  good  art,  does  it  bear  the  stamp  of  ar- 
tistic genius?  The  creations  of  the  great- 
est masters  of  harmony  were  in  many  cases 
interpreted  upon  instruments  of  inferior 


grade,  but  the  soul  of  music  may  speak  its 
divine  message  through  any  medium,  and 
enthralled  by  its  spell,  we  care  not  if  it  be 
''blown  through  brass  or  breathed  through 
silver."  So  also  in  the  utilization  of  edu- 
cation for  the  ends  of  culture  it  is  not  the 
means  by  which  the  intellectual  activities 
are  set  in  motion  that  are  of  primary  im- 
portance, but  rather  the  ends  toward  which 
our  educational  efforts  are  directed,  and  it 
is  these  that  should  mainly  concern  us  both 
as  teachers  and  as  students. 

Education  dominated  by  the  purely  util- 
itarian motif,  as  most  of  our  modern  edu- 
cation is,  loses  its  cultural  effect  by  con- 
centrating the  mental  faculties  upon  the 
function  of  acquisition,  of  getting,  as  an 
intellectual  process.  The  graduate  thus 
trained  goes  forth  to  his  life  work,  which 
consists  for  the  most  part  in  converting  his 
mentel  potential  into  terms  of  material 
possession. 

By  the  overemphasis  of  the  utilitarian 
ideal  those  faculties  of  the  mind,  the  exer- 
cise of  which  creates  a  taste  for  the  higher 
orders  of  intellectual  enjoyment,  suffer 
from  arrest  of  development,  under  which 
conditions  any  process  of  thought  that 
does  not  work  out  to  a  concrete  material 
end  becomes  impossible. 

In  this  way  we  are  not  only  creating  a 
deformed  and  one-«ided  educational  prod- 
uct, but  still  worse,  we  are  closing  the  doors 
that  lead  to  the  sources  of  highest  human 
happiaess.  The  age  is  essentially  utilitar- 
ian, the  demand  is  for  the  practical  and  for 
the  kind  of  education  which  may  be  ulti- 
mately expressed  in  terms  of  material 
prosperity.  In  response  to  the  universal 
clamor  for  an  education  that  wiU  help 
to  achieve  these  material  ends,  our  schools, 
our  seats  of  higher  learning,  are  3rielding, 
many  of  them  under  protest,  to  the  general 
demand.  The  old  and  one-time  popular 
tjrpe  of  education,  the  study  of  Greek  and 
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Latin  classics,  is  becoming  obsolete  and  the 
demand  is  that  modem  language  training 
shall  replace  the  study  of  Greek  and  Latin 
because  of  the  greater  usefulness  of  mod- 
em languages  in  the  practical  business  of 
life.  Regarded  simply  as  mental  discipline 
the  exchange  of  modem  language  study  for 
the  ancient  tongues  may  have  entailed  no 
serious  loss,  and  possibly,  from  the  stand- 
point of  material  usefulness,  the  exchange 
may  have  even  been  attended  with  a  cer- 
tain degree  of  gain,  but  what  has  been  lost 
is  the  uplifting  effect  of  the  Greek  ideal, 
the  spiritualizing  power  with  which  the 
activities  of  life  became  invested  by  con- 
tact with  Greek  thought  and  culture. 

In  his  portrayal  of  the  processes  of  in- 
tellectual growth  of  his  young  hero,  Walter 
Pater  says  of  Marius  the  Epicurean : 

He  was  aoquiring  what  is  the  chief  function  of 
aU  higher  education  to  impart,  namely,  of  so 
relieying  the  ideal  or  poetic  traits,  the  elements 
of  distinction  in  our  everyday  life— of  so  exclu- 
sively living  in  them — that  the  unadorned  re- 
mainder of  it,  the  mere  drift  and  d^ris  of  our 
days,  comes  to  be  as  though  it  were  not.  ...  If 
our  modem  education  in  its  better  efforts  really 
conv^s  to  any  of  us  that  kind  of  idealizing  power 
it  does  so  (though  dealing  mainly,  as  its  pro- 
fessed instruments,  with  the  most  select  and  ideal 
remains  of  ancient  literature)  oftenest  by  truant 
leading. 

We  have  here,  I  think,  the  admission  by 
one  who  was  himself  one  of  the  illuminati 
of  classic  learning  that  while  the  ^'most 
select  and  ideal  remains  of  ancient  litera- 
ture" are  the  professed  instruments  by 
which  the  idealizing  power  is  directly 
awakened  in  the  human  intellect,  yet  the 
divine  spark  of  inspiration  is  oftenest 
caught  from  ''truant  reading."  But  why 
necessarily  or  exclusively  from  reading  of 
any  sort  in  the  literal  sense  f  Is  there  not 
in  the  world  about  us,  in  the  study  of  the 
material  xmiverse  of  which  we  are  a  part, 
the  contact  with  which  involves  not  only 
our  struggle  for  existence  but  our  effort 


to  solve  the  riddle  of  life,  the  stuff  from 
which  all  books,  all  literatures  are  de- 
rived f  Is  it  not  from  these  sources  that 
the  poets,  the  sages,  the  inspired  ones  of  all 
times  have  heard  the  divine  message  and 
transmitted  it  in  immortal  terms  to  hu- 
manity! 

Those  leaders  of  education  who  have 
yielded  a  willing  ear  to  the  general  de- 
mand for  utilitarianism  as  the  dominating 
principle  in  our  educational  system,  have 
justified  their  position  by  a  narrow  inter- 
pretation of  Herbert  Spencer's  epoch-ma- 
king question  of  ''What  knowledge  is  of 
most  worth?" 

The  deduction  that  only  the  knowledge 
which  has  any  worth  at  all  is  that  kind 
which  may  be  converted  to  material  use  is 
an  injustice  to  the  intellectual  breadth  of 
the  great  philosopher  which  is  not  war- 
ranted by  his  own  statement  of  his  case. 
In  his  contention  as  to  the  superiority  of 
scientific  study  over  other  means  of  edu- 
cation he  says : 

The  discipline  of  science  is  superior  to  that  of 
ordinary  education  because  of  the  religious  culture 
that  it  gives.  So  far  from  science  being  irreligious, 
as  many  think,  it  is  the  neglect  of  science  that  is 
irreligious.  Science  is  religious  inasmuch  as  it 
generates  a  profound  respect  for  and  an  implicit 
faith  in  those  uniform  laws  which  underlie  all 
things.  By  accumulated  experiences  a  man  of 
science  acquires  a  thorough  belief  in  the  un- 
changing relations  of  phenomena,  in  the  invariable 
connection  of  cause  and  consequence,  in  the  neces- 
sity of  good  or  evil  results.  He  sees  that  the  laws 
to  which  we  must  submit  are  not  only  inexorable 
but  beneficent.  He  sees  that  in  virtue  of  these 
laws,  the  process  of  things  is  ever  toward  a 
greater  perfection  and  a  higher  happiness.  Science 
alone  can  give  us  true  conceptions  of  ourselves 
and  our  relation  to  the  mysteries  of  existence. 
Only  the  sincere  man  of  science — and  by  this  title 
we  do  not  mean  the  mere  calculator  of  distances, 
or  analyzer  of  compounds,  or  labeler  of  species; 
but  him  who  through  lower  truths  seeks  higher 
and  eventually  the  highest— only  the  genuine  man 
of  science,  we  say,  can  truly  know  how  utterly 
beyond  not  only   human  knowledge  but  human 


486 


SCIENCE 


[N.  8.  Vol.  XXXI.  No.  796 


oonoeption  is  the  universal  power  of  which  nature, 
and  life  and  thought  are  manifestations.  For 
discipline  as  well  as  for  guidance,  science  is  of 
chiefest  value.  In  all  its  effects,  learning  the 
meaning  of  things  is  better  than  learning  the 
meanings  of  words.  Whether  for  intellectual, 
moral,  or  religious  training,  the  study  of  sur- 
rounding phenomena  is  immensely  superior  to  the 
study  of  grammars  and  lexicons. 

In  the  passages  wliich  I  have  just 
quoted  it  seems  to  me  we  may  find  the 
vitalizing  thought  which  honestly  and  in- 
telligently applied  to  our  educational  work 
should  ultimately  lift  it  out  of  the  slough 
of  unrelieved  materialism  in  which  it  is 
at  present  struggling,  and  help  us  to  re- 
form it  upon  lines  which  shall  restore  to 
all  education  the  power  to  direct  the  mind 
toward  the  contemplation  of  higher  things 
and  thus  to  elevate  the  standards  of  reason- 
able human  living  and  of  human  happi- 
ness. 

Herbert  Spencer,  an  accepted  exponent 
of  scientific  thought,  tells  us  that  we  must 
seek  the  higher  truths  through  the  lower 
orders  of  phenomena,  which  is  simply  the 
unadorned  statement  of  an  evolutional  law, 
but  a  law  which  is  the  basis  of  all  develop- 
ment of  the  mind,  of  all  intellectual  prog- 
ress. Ages  before  anything  worthy  the 
name  of  science  was  conceived  of,  the  mind 
of  man  in  its  earliest  gropings  took  its  first 
wavering  steps  toward  the  infinite  through 
the  labyrinth  of  common  things  about  him, 
and  out  of  his  material  experiences  he  be- 
gan to  weave  the  fabric  of  an  intellectual 
vestment  which  was  later  destined  to 
clothe  his  conception  of  his  gods  and  his 
holy  ones,  and  thus  make  it  possible  for 
him  to  worship  the  infinitely  good,  the  true 
and  the  beautiful.  And  so  it  has  been  in 
all  ages,  for  while  we  recognize  the  fact 
that  each  age  refines  and  improves  upon 
the  experiences  of  its  predecessors,  yet  the 
individual  in  his  mental  and  cultural 
growth  repeats  the  old  journey,  more  easily 


perhaps,  but  nevertheless  he  must  gain 
his  goal  by  experiences  concerned  with  the 
lower  orders  of  truth  before  he  can  reach 
the  higher.  The  poets,  philosophers  and 
artists  of  all  times  have  reflected  the  same 
thought.  If  I  catch  his  meaning  aright  it 
is  a  portrayal  of  this  fundamental  prin- 
ciple which  we  find  set  forth  by  Robert 
Browning,  in  that  confession  of  his  faith 
entitled  '^Christmas  Eve  and  Easter  Day," 
where  he  breaks  forth  in  that  magnificent 
declaration  of  the  apotheosis  of  the  love 
element  in  life- 
Love  which,  on  earth,  amid  all  the  shows  of  it, 
Has  ever  been  the  sole  good  of  life  in  it, 
The  love  ever  growing  there  spite  of  the  strife  in  it. 
Shall  arise,  made  perfect,  from  Death's  repose  of  it; 

And  I  shall  behold  thee  face  to  face, 

O  God,  and  in  thy  light  retrace 
How  in  all  I  loved  there,  still  wast  Thou. 

It  was  the  reaching  out  for  these  higher 
conceptions  that  characterized  the  best  cul- 
ture of  the  ancient  Greeks,  and  conversely 
it  is  our  tendency  to  subordinate  these 
higher  attributes  of  the  mind  in  relative 
importance  as  compared  with  materialism 
and  utilitarianism  that  is  the  defective  fea- 
ture of  our  modem  systems  of  education. 
In  our  efforts  to  adapt  education  to  the  ends 
of  material  progress  we  have  lost  sight  of 
the  possibility,  nay  more,  we  have  neglected 
the  duty,  of  seeking  for  the  higher  orders 
of  truth  through  the  lower  orders  of 
phenomena  with  which  we  dtol  in  our  edu- 
cational work.  We  have  concentrated  our 
attention  too  much  upon  the  media  of  edu- 
cation and  have  in  so  doing  neglected  the 
most  important  ends  of  education,  the  cul- 
tivation of  those  higher  attributes  of  char- 
acter that  satisfy  the  demand  for  happi- 
ness, that  make  life  a  joy  well  worth  the 
living. 

If  such  character  development  as  pro- 
duced the  best  culture  of  the  Qreeks  were 
possible  under  the  conditions  of  human 
knowledge  and  material  development  then 
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existing,  how  much  simpler  and  more 
direct  should  be  the  aooess  to  a  similar  cul- 
tural development  nnder  the  conditions  of 
our  modem  civilization. 

Our  failure  to  discover  the  cultural  value 
of  the  educational  material  with  which  we 
are  now  dealing  has  resulted  from  our  in- 
tense preoccupation  with  the  lower  orders 
of  phenomena  and  our  consuming  desire 
to  utilize  them  for  the  ends  of-  material 
prosperity. 

We  must  reestablish  the  ancient  ideal, 
which  the  best  culture  of  all  peoples  has 
shown  to  be  the  development  of  an  appre- 
ciation for  the  higher  orders  of  truth,  a 
love  for  the  study  of  causes  behind  phe- 
nomena^  and  an  abiding  faith  in  the  fact 
that  the  larger  happiness  of  life  is  to  be 
found  in  the  things  of  the  mind  rather  than 
in  material  acquisitions. 

It  is  this  ideal  which  must  govern  us  as 
teachers  if  we  are  to  hope  to  in  any  degree 
stem  the  tide  of  materialism  and  commer- 
cialiffln  with  which  our  work  is  at  present 
dominated.  We  must  realize  that  the  work 
of  the  classroom  and  the  laboratory  is  sus- 
ceptible to  the  vitalizing  influence  of  the 
cultural  principle.  To  bring  out  from  the 
study  of  the  lower  orders  of  phenomena 
with  which  he  deals,  an  appreciation  of 
the  underljring  forces,  the  Weltgeist  of 
which  the  material  things  of  life  are  but 
the  outer  cloak,  is  the  mark  of  the  true 
teacher  as  distinguished  from  the  novice, 
just  aa  it  is  the  same  order  of  intellectual 
development  in  the  laboratory,  the  studio 
or  the  shop  that  marks  the  difference  be- 
tween the  master  and  the  apprentice,  the 
artist  and  the  artisan  respectively. 

I  believe  that  the  principle  which  I  have 
thus  attempted  to  portray  is  directly  appli- 
cable to  the  work  of  the  dental  curriculum, 
as  it  is  to  all  education.  Dentistry  in  its 
scientific    aspect  may   be   regarded   as   a 


special  department  of  the  great  science  of 
biology  combined  with  certain  phases  of 
chemistry  and  physics.  Its  art  is  merely 
the  application  of  these  sciences  to  the  ends 
of  practise,  but  in  their  practical  applica- 
tion the  cultural  elements  of  honesty  of 
purpose,  faithfulness  to  artistic  ideals^  a 
love  of  the  intrinsic  beauty  of  nature's  de- 
signs and  a  veneration  for  nature's  laws 
are*  essentials  for  success.  These  higher  cul- 
tural attributes  it  should  be  the  part  of  the 
teacher  to  develop  from  the  study  of  the 
data  which  comprise  the  lower  order  of 
phenomena  of  the  dental  curriculum. 

To  all  who  sympathetically  and  intelli* 
gently  give  ear  to  the  voice  of  nature  the 
pathway  is  clear,  for,  as  Robert  Louis  Ste^ 
venson  has  beautifully  expressed  it: 

The  Greeks  figured  Pan,  the  god  of  nature,  now 
terribly  stamping  his  foot,  so  that  armies  were 
dispersed;  now  by  the  woodside  on  a  summer  noon 
trolling  on  his  pipe  until  he  charmed  the  hearts 
of  upland  ploughmen.  And  the  Greeks  in  so  fig- 
uring uttered  the  last  word  of  human  experience. 
To  certain  smoke-dried  spirits,  matter  and  motion 
and  elastic  ethers  and  the  hypothesis  of  this  oi 
that  spectacled  professor  tell  a  speaking  story; 
but  for  youth,  and  all  ductile  and  congenial  minds, 
Pan  is  not  dead,  but  of  all  the  classic  hierarchy 
alone  survives  in  triumph;  goat-footed,  with  a 
gleeful  and  an  angry  look,  the  type  of  this  shaggy 
world;  and  in  every  wood,  if  you  go  with  a  spirit 
properly  prepared,  you  will  hear  the  note  of  his 
pipe. 

Our  mission  then  as  teachers  of  a  hu- 
mane and  useful  profession  is  to  penetrate 
this  ''shaggy  coat"  of  materialism,  this 
conmionplace  and  unattractive  covering  of 
the  divine  spirit  behind  it  all,  and  to  so  edu- 
cate those  committed  to  our  charge  that 
they  shall,  in  God's  providence,  be  able  to 
see  something  more  than  ''the  seamy  side 
of  the  divine  vestment  which  the  earth- 
spirit  is  forever  weaving  on  the  whirling 
loom  of  time." 

Edwabd  C.  Ktrk 
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THE  PROBLEM   OF  TEE   ASSISTANT 
PROFESSOR,    in 

PART  n 

The  foregoing  part  represents  the  prob- 
lem as  seen  from  one  point  of  view.  It  is 
therefore  partial,  incomplete.  For  the 
sake  of  completeness,  a  questionnaire  (Ap- 
pendix B)  was  prepared  and  sent  to  the 
presidents  of  the  twenty-two  institutions. 
The  queries  were  drawn  up  for  the  pur- 
pose of  showing,  if  possible,  some  of  the 
broader  movements  which  have  affected 
and  are  affecting  the  status  of  the  assistant 
professor,  and  also  to  get  light  from  the 
administrative  standpoint  on  the  lower  and 
upper  limits  of  requirements  for  the  posi- 
tion, etc. 

An  unfortunate  clerical  error,  discov- 
ered too  late  for  correction,  called  for  data 
concerning  students  and  staff  for  the  years 
1890-1  and  1900-1,  instead  of  1899-1900 
and  1909-10.  This  was  kindly  remedied 
in  some  of  the  replies;  while  it  was  possible 
from  other  data  available  partially  to 
remedy  the  error  in  a  few  other  cases.    It 


is  greatly  to  be  regretted  that  but  ten 
practically  complete  replies  had  been  re- 
ceived when  the  time  for  compilation  ar- 
rived. It  is  obvious,  for  instance,  that  the 
present  actual  average  salary  of  the  as- 
sistant professor  in  these  institutions  could 
have  been  obtained  (and  used  aa  a  cheek 
on  the  result  in  Part  I.,  as  to  whether  the 
replies  came  from  typical  representatives 
of  the  rank),  if  answers  had  been  received 
from  each  institution  as  to  the  number  of 
assistant  professors  and  the  average  sal- 
ary. Because  of  partial  answers,  the  show- 
ing of  growth  of  student  body  and  staff 
must  also  be  omitted.  The  general  trends 
of  these  are  too  well  known  to  need  demon- 
stration here.  The  following  table  (VII.) 
has  been  compiled,  however,  from  the  data 
at  hand,  to  show  the  change  in  the  pit^or- 
tionate  composition  of  staff  which  has 
taken  place  in  the  past  twenty  years.* 

It  is  seen  that  while  the  assistant  pro- 
fessors have  formed  a  practically  constant 
or  slightly  increasing  proportion  of  the  en- 
tire staff,  the  proportion  of  the  staff  above 


TABLE  vn 
Proportionate  Oompoeitum  of  Staff 


AjwiBtant  Profesaon  in 

Staff  abore  Aasistant 

Staff  below  ABsiatant 

Staff 

Profenor 

Profenor 

Yr. 

'87 

5.6 

Yr. 

n 

Yr. 
'07 

26.4 

Yr. 
'87 

44.5 

Yr. 

i 

Yr. 
'07 

26.8 

Yr. 

'87 

50 

Yr. 

JJ 

Yr. 
'07 

46.8 

California 

Assoc  and  full  above. 

Chicago 

'00 

14.7 

'08 

14.1 

'00 

36.9 

'08 

39.9 

•00 

49.4 

'08 

46 

Assoc,  and  fall  above. 
Also  profesBorial  lec- 
turers. 

Colambia 

'89 

6.1 '00 

4.3 

'09 

10.7 

'89 

16.7 

'00 

20.5 

'09 

27.7 

'89 

77.2 '00 

75.2 

'09 

61.6 

Ad jnnct  profs.  Prob- 
abfj  more  legitimate 

to  take  "associates." 

Cornell 

'89 

16.5 

'09 

17.1 

'89 

35 

'09 

18.2 

'89 

48.5 

'09 

64.7 

Harvard 

•89 

15.2  "00 

12.2 

'04 

13.7 

'89 

37.3 '00 

23.2 

'04 

23.8 

'89 

47.5 

'00 

64.6 

'04 

62.5 

A  few  associates. 

Indiana 

'89 

0    '00 

23.8 

'89 

86.2i'00 

40.2 

'«9 

14.8 

'00 

36 

Assoc,  and  fall  above. 

Iowa 

'89 

7    '00 

9 

'89 

69.6/00  53.9 

'89 

23.4 

'00 

37.1 

Johns 

'89 

20.8 '00 

20.7 

'08 

18.5 

'89 

56.4'00|45 

'08 

46 

'89 

22.8 

'00 

34.3 '08 

35.5 

Called  *' associates." 

Hopkins 

• 

Assoc,  and  fall  aboye. 

'00 

28.4'09 

25.2 

'00 

56.7 

'09 

42.5 

'00 

14.9 

'09 

32.3 

Assoc,  and  full  above. 

Leland 

'91 

15.6 

'09 

18.2 

'91 

46.9 

'09 

35.3 

'91 

37.5 

'09 

46.5 

ti          tt      u          (c 

Stanford  Jr. 

Minnesota 

'89 

11.1 

'00 

8.7 

'89 

66.7 

'00 

30.4 

'89 

22.2 

00 

60.9 

((               CI         f<               II 

Missouri 

'89 

22.6 

'00 

15 

'89 

67.7 

'00 

66.7 

'89 

9.7 

'00 

18.3 

(I          (1      II          ti 

Wisconsin 

'89 

11.5 

'00 

22 

'07 

15 

'89 

73.1 

'00 

34.6 

'07 

26.4 

'89 

15.4 

'00 

43.4 

'07 

58.6 

II           li      (<          II 

Yale 

'89 

6.31' 00 

7.7 

'09 

18.4'' 89 

46.5 '00 

36.5 

'09 

27.4^' 89 

47.2i'00 

56.7 

'09  54.2 

•See  also  Science,  May  14,  1909,  pp.  767-770. 
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this  rank  has  diminished  to  about  one  half 
what  it  was  twenty  years  ago,  and  the  pro- 
portion of  the  lower  ranks  has  correspond- 
ingly increased.  The  assistant  professor 
of  to-day,  in  other  words,  mnst  win  his 
way  out  of  a  larger  group  and  into  a  mnch 
smaller  gronp,  relatively,  than  did  the  as* 
sistant  professor  of  twenty  years  ago. 
This  means  that  the  competition  is  severer 
both  for  the  position  and  for  promotion 
ont  of  it. 

The  replies  to  qnery  2c  were  unanimous 
that  the  present  requirements  for  the  posi- 
tion are  more  exacting  than  they  were 
twenty  years  ago.  These  facts  explain  the 
high  age  of  the  men  ^36.8  average)  shown 
in  Part  I. 

When  we  compare  our  incomplete  results 
with  those  shown  in  Bulletin  No.  2  of  the 
Carnegie  Foundation  (pp.  29-32),  we  find 
our  average  reported  salary  of  $1,790  for 
twenty  of  the  strongest  institutions  as  com- 
pared to  an  average  of  $1,600  for  about 
one  hundred  institutions.  It  is  there 
found  that  the  age  of  entrance  to  a  grade 
aUotted  an  average  salary  of  $l,500-$2,000 
is  thirty  years.  We  find  from  our  replies 
31.25.  This  checks  remarkably  well,  the 
difference  being  such  as  we  should  expect 
to  find,  owing  to  the  difference  represented 
by  the  smaller  and  the  larger  group  of  in- 
stitutions. 

The  returns  for  the  age  of  entrance  into 
foil  professorship,  there  stated  to  be  34 
years,  based  on  those  now  holding  the  rank, 
would  show  a  considerable  change,  I  feel 
sure,  if  we  had  the  average  of  those  now 
leing  appointed  to  that  rank.  This  is  ob- 
vious, since  a  large  proportion  of  those  ma- 
king up  the  entrance  age  of  34  were  ap- 
pointed xmder  the  conditions  prevailing 
15  to  20  years  ago.  The  conclusions  drawn 
on  page  32  of  the  bulletin : ' '  A  man  accept- 
able to  these  institutions  for  a  position 
worth  $1,250  will  be  on  the  average  25  years 


old;  a  man  appointed  to  a  position  worth 
$1,750  will  be  on  an  average  31  yeanr  old 
when  appointed  to  it;  one  appointed  to  a 
position  worth  $2,500  or  over  will  be  on 
the  average  34  years  old"  necessarily  refer 
to  what  has  been  rather  than  to  what  is. 

It  would  probably  be  nearer  present-day 
facts  in  the  average  of  these  institutions 
to  state  that  from  27  to  31  a  man  receives 
an  average  salary  of  $1,100 ;  from  31  to  41 
an  average  of  $1,800,  and  from  41  on 
$2,500  or  more.  It  would  be  interesting  to 
get  the  actual  facts  in  any  institution  as  to 
this  trend  in  change  of  age  of  promotion, 
by  taking  the  average  age  of  those  pro- 
moted to  full  professorship  in  each  year 
for  the  past  twenty-five  years;  thus  show- 
ing the  tendency  as  affecting  the  most 
highly  successful  members  of  the  profes- 
sion. 

Table  YIII.  has  been  compiled  partly 
from  the  replies,  partly  from  data  already 
in  the  hands  of  the  writer,  and  partly 
from  Bulletin  No.  2  of  the  Carnegie  Foun- 
dation. Owing  to  its  incomplete  nature, 
we  are  not  justified  in  drawing  from  it  the 
general  conclusions  which  it  was  hoped  to 
obtain.  It  is,  however,  introduced  on  ac- 
count of  its  value  for  purposes  of  compari- 
son. 

The  replies  to  the  queries  in  general  are 
grouped  alphabetically  by  institutions,  and 
are,  by  permission,  credited  to  their  au- 
thors. 

Queries  2a,  h  asked : 

(a)  Whether  any  basis  of  requirements 
for  eligibility  to  promotion  from  instruct- 
orship  to  assistant  professorship  had  been 
formulated,  and  (b)  what  would  be  con- 
sidered suitable  qualifications. 

The  replies: 

(a)  No.  {h)  It  would  be  difficult  to  be  pre- 
dse.  An  instTuctor's  term  is  three  years.  One 
or  two  such  terms  should  indicate  whether  one  is 
qualified  lor  promotion. — President  Judson. 
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TABLE  Vm 

Salary  of  Assistant  Professor 
(compiled  from  yariooB  aourceB) 


California 
Chicago 
Clark 

Columbia  1^ 
Cornell 

Harvard 

Illinois 

Indiana 

Iowa 

Johns  Hopkins 

Kansas 

Leland  Stanford  Jr. 

Michigan 

Minnesota 

Missouri 

Nebraska 

Pennsylvania 

Princeton 

Virginia 

Wisconsin 

Yale 


Year 

Mlnimam 

Marlmum 

'89 

'88 

}    '«« 

2,000 

2,500 

'89 

1,200 

1,800 

'89 
'91 

2,000 

2,500 

'89 

800 

1,350 

'89 

'88 

1,100 
1,750 

1,500 
2,500 

Avenge 
1,800 


1,760 


1,400 

1,050" 
2,250 

1,162.5 


1,250 
1,900 


Year 

Mlnimam 

Mmxlmam 

'07 
'09 
'07 
'07 
'07 
/'07 
V09 
'07 
'09 
'09 
'07 
'09 
'08 
'07 
'09 
'09 
'07 
'07 
'07 
'07 
'09 
'09 

2,000 

2,500 

1,000 
1,100 

1,000 
1,500 

1,400 
1,500 

1,500 
1.800 

2,500 

3,000 

1,300 
1,800 

1,500 
2,500 

2.400 
2,000 

2,500 
2,500 

1,620 
2.102 
1,650 
2,201 
1,715 
2,719 

1,861 

l,08a33 

1,418 

1,344 

1,250 

1,827 

1,624 

1,791 

1,800 

1,500 

1,850 

1,824 

1,425 

1,783 

2,100" 


(a)  No  fixed  requirements.  (5)  I  should  be 
unable  to  put  them  into  the  shape  of  any  fixed 
formula. — ^President  Lowell. 

(a)  The  doctor's  degree  or  the  equivalent.  (&) 
If,  as  is  usually  the  custom,  the  assistant  pro- 
fessor is  to  teach  freshmen,  he  should  be  a  man 
whose  character,  disposition  and  training  make 
him  fit  for  this  important  work.  Many  young 
doctors  are  notably  unfit. — ^President  Bryan. 

(a)  The  university  has  not  definitely  formu- 
lated a  basis  of  requirements  for  eligibility  for 
promotion  from  instructors  to  assistant  professors. 
(5)  Assistant  professors  should  be  from  30  to  35 
years  of  age;  have  had  training  equivalent  to  that 
required  for  the  degree  of  doctor  of  philosophy; 
should  have  demonstrated  their  ability  as  teachers 
to  impart  knowledge  and  inspire  interest  in  their 
subject;  should  have  had  a  minimum  of  perhaps 
five  years  of  teaching  experience. — ^President  Mac- 
Lean. 

(a)  Nothing  very  definite.  (6)  Ordinarily  the 
instructorship  should  serve  as  an  apprenticeship 
for  the  candidate  for  a  position  in  the  required 
teaching  force  of  the  institution.  The  instructor 
should  have  such  training  and  qualifications  as  to 
fit  him  for  the  minor  work  in  his  department,  and 
to  cause  him  to  be  seriously  regarded  as  a  pros- 
pective candidate  for  permanent  position. — ^Dean 
Templin. 


(a)  A  man  who  fills  well  a  position  perma- 
nently needed.  (6)  (1)  Character.  (2)  Teaching' 
ability  with  enthusiasm.  (3)  Scholarship.  (4) 
Fitness  for  advancement  as  an  original  seholar. 
I  should  place  age  and  experience  lowest. — Presi- 
dent Jordan. 

(a)  No.  (5)  Age  23  to  30.  Scholara^p,  A.B. 
and  PIlD.  degrees  with  what  they  are  supposed 
to  indicate.  Teaching  ability,  dear  view  of  things 
and  power  to  impress  and  inspire.  Experience,  as 
much  as  possible  at  the  age. — ^President  Northrop. 

(a)  The  general  understanding  is  that  for  pro- 
motion to  rank  of  assistant  professor,  a  man  muab 
give  definite  evidence  of  productive  scholarship  aa 
well  as  teaching  ability,  (ft)  Can  not  formulate 
answer. — ^President  HiU. 

(a)  No.  (6)  Do  not  feel  able  to  formulate 
answer  to  this  question  offhand. — President  Vaa 
Hise. 

(a),  (5)  We  promote  a  man  from  an  instructor- 
ship  to  an  assistant  professorship  if,  after  three 
years  of  teaching,  he  has  shown  exceptional  fit- 
ness for  teaching  and  research;  or  if,  after  five 
years  of  teaching,  he  has  shown  such  reasonable 
degree  of  success  in  instruction  and  administra- 
tion as  entitles  him  to  promotion. — ^President 
Hadley. 

Query  2c  asked  if  these  reqnirements  are 
more    exacting    than    they    were    twenty 
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years  ago.  The  replies  were  unanimous 
that  they  are  so. 

Query  3a,  h,  asked  the  minimum^  maxi- 
mum and  average  salaries  paid  in  this 
rank  now,  and  twenty  years  ago.  The  re- 
plies are  included  in  Table  YIII. 

The  question  to  be  raised  here  is,  ignor- 
ing all  change  in  cost  of  living,  whether 
there  has  been  a  change  in  salary  com- 
mensurate with  the  higher  requirements 
for  the  position.  Of  the  nine  insti- 
tutions whose  data  are  available,  three 
(California,  Cornell,  Stanford)  show  an 
actual  decrease  in  the  average  rate  of 
salary  for  the  assistant  professorship ;  one 
(Iowa)  shows  practically  no  change;  one 
(Tale)  an  increase  of  10  per  cent.;  one 
(£ansas)  an  increase  of  20  per  cent. ;  one 
(Harvard)  about  25  per  cent.;  one  (Wis- 
consin) about  40  per  cent. ;  and  one  (Min- 
nesota) 55  per  cent. 

The  increase  at  Wisconsin  has  been  uni- 
form over  the  period,  as  can  be  seen  from 
the  following  table: 

Year    1880    1892    1901    1907    1909 
Salary  $1,250  $1,383  $1,500  $1,636  $1,733 

At  Harvard  the  increase  came  suddenly 
about  three  years  ago,  due  to  the  Teachers' 
Endowment  Fund ;  and  at  Minnesota  sud- 
denly about  two  years  ago,  largely  due  to 
the  pressure  brought  to  bear  by  the  alumni 
upon  the  legislature  and  regents,  in  con- 
sequence of  which  a  considerable  general 
increase  was  made  in  the  salary  roll. 

In  looking  at  Table  YIII.,  it  should  be 
borne  in  mind  that  some  of  these  institu- 
tions have  the  associate  professorship,  in- 
termediate between  assistant  and  full  pro- 
fessorship, while  some  do  not. 

*  New  regulatio]i8  1909.  $1,600  at  appointment, 
100  annual  increment  four  years. 

"^An  increase  of  20  per  cent.,  approximately,  in 
twenty  years. 

^Two  or  three  exceptional  oases  make  an  ap- 
parent range  from  $1,500  to  $8,000. 


Query  3c  asked,  from  the  point  of  view 
of  the  value  of  their  services  to  the  insti- 
tution, what  would  be  considered  a  proper 
ratio  between  the  average  salaries  of  as- 
sistant and  full  professors. 

The  replies: 

With  us  the  assistant  professor's  salary  is  from 
$2,000  to  $2,500,  and  the  full  professor's  from 
$3,000  to  $4,500.  That  indicates  our  view. — 
President  Judson. 

A  little  less  than  double. — ^President  LoweU. 

Assistant  professors  should  have  a  higher  salary. 
Full  professors  should  have  salaries  sufficient  to 
induce  the  best  men  to  follow  this  occupation. — 
President  Bryan. 

From  the  point  of  view  of  the  value  of  their 
services  to  the  institution  as  well  as  from  the 
point  of  view  of  the  demands  upon  them,  the 
assistant  professor's  salary  should  be  roughly  two 
thirds  or  three  fourths  that  of  the  full  professor. 
— ^President  MacLean. 

One  to  two. — ^Dean  Templin. 

Average  about  half.  But  "  full "  professors  do 
not  always  **  grade  up." — ^President  Jordan. 

Impossible  to  establish  a  fixed  rate.  If  pro- 
fessors get  $3,500,  assistant  professors  ought, 
after  trial,  to  get  $2,500. — ^President  Northrop. 

At  present  the  salaries  of  [assistant  professors 
range  from  $1,500  to  $2,000,  average  $1,800  and 
of]  full  professors  here  range  from  $2,200  to 
$3,000.  This  seems  as  fair  to  the  former  as  to 
the  latter  class. — ^President  Hill. 

Question  disregards  fact  that  at  Wisconsin  we 
have  associate  professors. — ^President  Van  Hise. 

It  must  depend  wholly  upon  the  character  of 
the  institution.— President  Hadley. 

Queries  4a,  h,  c  were  drawn  up  to  elicit 
information  regarding:  (a)  Recognition  of 
the  existence  of  a  class  of  permanent  assist- 
ant professors,  (b)  if  it  existed,  whether 
the  present  salaries  were  adequate  for  effi- 
cient life  service,  and  (c)  calling  for  sug- 
gestions in  regard  to  meeting  the  problem 
of  a  permanent  class  of  assistant  pro- 
fessors. 

The  replies: 

(a)  Not  formally.  Practically  an  assistant 
professor  who  may  not  expeot  promotion  would 
not  be  continued  in  the  faculty.  (5)  It  is  not 
considered  by  us  expedient  to  have  such  a  perma- 
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sent  cIms.    (c)  I  should  not  haTe  such  a  class  at 
all.—- President  Judson. 

(a),  {h)  We  do  not.  After  a  certain  length  of 
service  an  assistant  professor  has  hitherto  been 
expected  to  win  promotion  or  drop  out.  (o)  This 
is  a  difficult  problem  as  yet  unsolved. — ^President 
Lowell. 

(a)  Tes.  (5)  No.  (c)  Instead  of  making  a 
permanent  class  of  assistant  professors  I  would 
make  a  special  class  of  professors  who  devote 
themselves  to  the  training  of  college  boys — a  task 
as  important  as  that  of  those  who  devote  them- 
selves to  research. — President  Bryan. 

(o)  We  do  not  at  present,  {h)  If  conditions 
tend  to  form  a  permanent  class  of  assistant  pro- 
fessors the  present  salaries  will  not  be  adequate 
for  efficient  life-service  in  this  work,  (o)  I  would 
give  them  votes  in  the  faculty  and  after  the  first 
five  years  of  satisfactory  service,  life  tenure  and 
make  their  salaries  proportionate  to  full  pro- 
fesfiors'  salaries  rather  than  to  instructors'  sal- 
aries.— President  MacLean. 

(o)  Tes.     (h)  No. — Dean  Templin. 

(a)  Those  most  indispensable  as  men  or  as 
teachers  or  in  research  may  look  forward,  {h) 
No.  Salaries  should  be  higher  and  discrimina- 
tions keener,  (c)  I  wish  I  could  give  any.  It  is 
one  of  the  administrative  problems  most  difficult 
to  handle. — ^President  Jordan. 

(a)  No.  They  are  permanent  if  good  enough. 
If  vacancy  occurs  above  them  they  may  or  may 
not  be  promoted.  It  depends  upon  whether  a 
better  man  can  be  obtained,  {h)  No.  There 
should  be  a  general  lifting  of  the  salaries  of  the 
whole  grade,     (o)   None. — ^President  Northrop. 

(a)  No.  All  assistant  professors  are  on  perma- 
nent appointment  and  may  look  forward  to  pro- 
motion. (5)  I  think  not,  but  with  chance  for 
promotion  before  all,  the  salary  seems  reasonable 
for  assistant  professors  in  comparison  [about  two 
thirds  of  full  professors'  salary],  (o)  I  should 
prefer  not  to  make  a  man  "assistant  professor" 
till  he  demonstrates  his  fitness  and  capacity  to 
become  "  professor  "  when  maturer.  I  would  also 
treat  all  teachers  of  professorial  rank  as  equal 
in  freedom,  initiative,  etc.,  before  the  administra- 
tion.— President  Hill. 

{a)  Assistant  professors  for  definite  period  of 
appointment,  commonly  three  years;  associate 
professors,  indefinite,  (b)  Salaries  for  assistant 
professors  are  too  small,  but  not  more  so  than 
for  other  classes  of  stafiT.  [Batio  to  full  pro* 
fesflors'  salary  (1907),  associates  73.5  per  cent., 
assistants  59  per  cent.,  instructors  38.5  per  cent.] 


(o)  Would  keep  rank  of  assistant  professor  fer 
definite  period,  and  make  that  of  assoeiaie  pro- 
fessor permanent  appointment. — ^President  Van 
Hise. 

(a)  We  desire  not  to  form  &  permanent  elaw 
of  assistant  professors  if  we  can  help  it.  If  a 
man  is  not  ready  to  rise  above  $2,500  with  lus, 
we  make  it  easy  for  him  to  go  to  some  other 
institution  where  research  qualifications  are  leas 
necessary  for  a  full  professorship.  It  occasionally 
happens  that  a  man  makes  himself  mors  useful  to 
us  as  assistant  professor  than  he  could  anywhero 
else  and  obtains  ««  quasi-permanent  position  of 
this  kind,  (b)  No.  (o)  I  think  it  can  be  prao- 
tically  done  away  with  if  we  recognise  that  nearlj 
all  men  who  make  good  assistant  professors  will 
make  better  independent  teachers  in  schools  where 
original  deep  thought  is  not  so  much  required  as 
it  ought  to  be  in  tmiversity  teaching. — ^President 
Uadley. 

At  Coltunbia  it  is  recognized  that  there 
are  certain  men  who  might  well  remain  as- 
sistant professors  so  long  as  they  were  in 
service,  no  matter  what  their  compensation 
or  the  length  of  their  experience.  Persona 
whom  it  might  prove  to  be  desirable  to  re- 
tain in  the  service  of  the  university,  either 
as  instructors  or  assistant  professors, 
might,  after  having  served  for  five  years, 
be  appointed  by  the  trustees  to  serve  dur- 
ing their  pleasure,  and  their  salaries  fibced 
regardless  of  their  grade.  By  making  this 
provision  for  academic  officers  of  this  tjrpe, 
who  are  rather  numerous,  much  of  the 
pressure  which  is  now  felt  to  advance  men 
to  adjunct  professorships  and  professor- 
ships, in  order  to  reward  them  for  long 
service  or  to  give  them  increased  compen- 
sation, would  be  relieved. 

Queries  4(2,  /,  g,  h,  %  and  j  had  bearing 
on  the  relation  of  length  of  service  to  sal- 
ary and  promotion,  id  asked  whether 
salaries  were  graded  with  respect  to  length 
of  service. 

The  replies: 

Yefi.  $2y000  for  first  four-year  appointment. 
$2,600  on  reappointment. — ^President  Judson. 
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Tea.  $2,500  for  first  five-yeax  appointment. 
$3,000  on  reappointment. — ^President  Lowell. 

Tea. — ^President  Bryan. 

Length  of  service  is  one  element  to  be  taken 
into  consideration. — ^President  MacLean. 

Yes. — ^Dean  Templin. 

Theoreticallj  not  so  much  as  in  fact. — ^Presi- 
dent Jordan. 

Yes. — ^President  Northrop. 

Yes,  but  not  entirely,  and  we  reckon  the  service 
elsewhere  as  well  as  here. — ^President  Hill. 

Yes. — ^President  Van  Hise. 

First  three  years,  $1,800;  next  five  years,  $2,500. 
A  oontinned  appointment  after  eight  years'  service 
is  a  rare  exception. — ^President  Hadley. 

if  inquired  whether  length  of  service 
fiiionld  constitute  any  claim  to  promotion. 
The  replies: 

Not  by  iteelf. — ^President  Judaon. 

Yes,  if  the  other  qualifications  exist. — ^President 
Lowell. 

No. — ^President  Bryan. 

One  daim  for  promotion,  but  only  one  and  must 
be  considered  with  several  other  factors. — ^Presi- 
dent MacLean. 

Not  alone,  but  should  be  considered. — ^Dean 
Templin. 

Not  mnch. — ^President  Jordan. 

Yes,  other  things  being  equal. — ^President 
Northrop. 

Not  apart  from  essential  qualifications. — ^Presi- 
dent HiU. 

Yes. — President  Van  Hise. 

Not  after  reaching  the  age  where  maximum 
service  can  be  rendered. — ^President  Hadley. 

4g  asked  the  length  of  service  of  the 
senior  assistant  professor  in  the  institu- 
tion. 

The  replies: 

Fourteen  years. — ^President  Judson. 
Not  over  ten  years. — ^President  Lowell. 
Eight  years. — ^President  Bryan. 
Eight  years. — ^President  MacLean. 
Ten  years. — Dean  Templin. 
Eig^t  years. — ^President  Jordan. 
Eighteen  years. — Piesidsnt  Northrop. 
Bight  years.— President  Hill. 
Sixteen  years. — ^President  Van  Hise. 
Bight  years.     One  with  nominal  rank,  seven- 
teen years. — ^President  Hadley. 


4h  inquired  the  percentage  of  assistant 
professors  promoted  each  year,  on  the  aver- 
age. 

The  replies: 

20  or  21  per  cent. — President  Judson. 

Cornell  promoted  nineteen  assistant  professors 
last  year.— President  Schurman. 

Assistant  professors  are  promoted  at  the  ex- 
piration of  the  second  five-year  term — ^with  very 
rare  exceptions.— President  Lowell. 

Perhaps  one  or  two  [men?]. — ^President  Bryan. 

One,  two  or  three  promotions  out  of  eight  to 
sixteen  or  seventeen. — ^President  MacLean. 

10  per  cent. — ^Dean  Templin. 

0  per  cent.,  average  past  six  years. — ^President 
Jordan. 

Can't  tell.  It  depends  on  needs  and  money.^- 
President  Northrop. 

Unable  to  answer,  as  I  have  been  president  only 
one  year. — ^President  Hill. 

12  per  cent.,  average  for  past  ^ven  years. — 
President  Van  Hise. 

Perhaps  from  5  to  10  per  cent. — ^President 
Hadley. 

a,  j  asked  (i)  whether  promotions  are  as 
rapid  or  as  general  as  the  highest  efficiency 
of  the  institution  demands,  and  (j)  if  not, 
what  are  the  chief  causes  of  delay. 

The  replies : 

(i)  On  the  whole,  yes.  Rapid  promotion  is 
seldom  desirable.  (/)  We  have  sometimes  been 
delayed  by  lack  of  funds. — ^President  Judson. 

(«)  Yes,  I  think  so. — ^President  Lowell. 

(i)  No.     (/)  Lade  of  money. — ^President  Bryan. 

{%)  No.  (/)  Financial  reasons. — ^President 
MacLean. 

{%)  Tes.— Dean  Templin. 

(•)  Yes,  but  salaries  are  too  low. — ^President 
Jordan. 

{%)  Yes,  in  most  cases.  (/)  Lack  of  money. — 
President  Northrop. 

(t)  Yes,  I  think  so,  as  there  are  no  barriers  to 
the  promotion  of  men  who  win  the  right.  (/) 
Financial  causes  are  most  likely  to  operate  against 
promotions  here,  but  I  do  not  believe  that  diffi- 
culty is  as  serious  as  appears  in  some  institutions. 
Li  most  deserving  cases  adjustments  can  be  made. 
— ^President  Hill. 

(f),  (/)  Yes,  so  far  as  rank  is  concerned,  but 
not  as  rapidly  as  desirable  in  the  matter  of  money. 
— ^President  Van  Hise. 
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(i),  ij)  If  I  understand  the  question,  I  think 
BO.  Of  course,  if  we  had  more  money  we  should 
make  more  promotions  instead  of  allowing  some 
of  our  good  men  to  go  away;  but  I  do  not  think 
increased  rapidity  of  promotion  as  important  a 
question  as  increased  salaries  for  full  professors. 
— ^President  Hadley. 

Query  ie  asked  the  essential  qualificsr 
tions  for  eligibility  for  promotion  from  as- 
sistant professorship  to  the  rank  above.  In 
considering  the  replies  it  is  to  be  borne  in 
mind  that  some  of  these  institutions  have 
an  associate  professorship  and  some  have 
not. 

The  replies: 

Assured  capacity  as  a  scholar  and  teacher,  and 
as  a  productive  investigator.  Of  course,  personal 
character  is  fundamental. — ^President  Judson. 

I  could  not  formulate  this  with  definite  pre- 
cision.— ^President  Lowell. 

An  adequate  measure  of  excellence  of  some  sort, 
primarily  in  scholarship,  but  excellence  in  the 
training  of  college  youths  is  also  recognised  as  a 
valid  ground  for  promotion. — ^President  Bryan. 

Scholarship,  proved  by  the  results  of  a  reason- 
able amount  of  research  work  together  with  some 
publications;  teaching  ability,  proved  by  perhaps 
ten  years  of  successful  teaching;  the  test  of  suc- 
cess being  applied  a  little  more  rigidly  when 
promotion  to  a  professorship  is  made,  than  before 
promotion  to  an  assistant  professorship. — ^Presi- 
dent MacLean. 

To  be  promoted,  the  assistant  professor  must 
have  established  himself  as  a  permanently  de- 
sirable member  of  the  university  faculty.  His 
scholarship  must  be  beyond  question,  as  must  also 
be  his  ability  either  as  a  teacher  or  an  investiga- 
tor.— ^Dean  Templin. 

(1)  Character.  (2)  Ability  as  teacher.  (3) 
Ability  to  form  independent  judgments.  (4)  En- 
thusiasm in  work. — ^President  Jordan. 

Thorough  knowledge  of  the  subject,  and  execu- 
tive ability  to  manage  the  department,  and  en- 
thusiasm for  the  work  that  will  inspire  assistants 
and  pupils. — ^President  Northrop. 

Qreater  maturity  and  more  complete  demonstra- 
tion of  ability  in  research,  teaching,  and  general 
usefulness  to  the  university. — ^President  Hill. 

Before  promoting  from  assistant  to  associate 
professor,  must  become  convinced  that  instruc- 
tional power  and  investigational  capacity  suffi- 


ciently high,  90  that  institution  desires  services 
of  man  for  life. — President  Van  Hiae. 

The  three  qualifications  for  full  professorship, 
in  the  order  of  average  importanoe  are,  original 
scholarship,  organizing  ability  and  teaching  power. 
Teaching  power  is  placed  third,  not  because  of  any 
under^estimate  of  its  importance,  but  because  men 
who  are  good  teachers  at  thirty,  but  have  not 
original  scholarship  or  organising  ability,  are  apt 
to  be  (I  do  not  say  are  always)  less  good  teachers 
at  fifty. — ^President  Hadley. 

To  determine  the  academic  and  admin- 
istrative statns  of  the  asostant  professors, 
questions  Sa,  b,  c  and  d  were  drawn  up. 
They  inquired  (a)  the  participation  of  this 
rank  in  the  legislating  bodies,  faculty, 
council,  senate,  etc.;  (6)  the  voice  in  de- 
partmental matters;  (c)  whether  on  the 
same  footing  as  full  professors  in  respect 
to  appointment  to  administrative  and  aca^ 
demic  committees,  which  formulate,  con- 
trol or  direct  educational  policies;  and  (d) 
in  respect  to  appointment  as  executive 
heads  of  departments. 

The  replies: 

(a)  The  senate  consists  of  full  professors. 
Council,  of  administrative  officers  only.  Assistant 
professors  are  members  of  all  faculties,  (ft)  Yes. 
(c)   Yes.     {d)  No. — ^President  Judson. 

(a)  Yes.  (5)  Yes.  (o)  Yes.  (d)  Nearly  so. 
— ^President  Lowell. 

(a)  They  are  made  so  by  law.  (b)  In  most 
cases,  yes.  (c)  Yes.  {d)  We  have  no  such  cases. 
— President  Bryan. 

(a)  Not  members  of  university  legislating 
bodies,  (d)  Presumably  they  have  a  voice  in 
departmental  matters,  though  it  can  not  be  said 
that  there  is  uniformity  of  practise  in  the  differ- 
ent departments,  (o)  May  be  appointed,  but  such 
appointments  are  rare.  (<2)  Occasionally  made 
acting  heads  of  departments.  This  is  only  on 
occasions  when  there  is  no  one  of  rank  of  pro- 
fessor in  the  department. — ^President  MacLean. 

(a)  Are  members  of  the  faculties  ot  their 
schools,  but  not  of  the  university  council.  (&) 
Yes.  (o)  Theoretically,  yes.  {d)  No. — Dean 
Templin. 

(a)  Are  members  of  faculty.  New  appointees 
are  not  admitted  to  council  until  the  end  of  three 
years.     (6)   Yes,  by  regulations,     (c)  All  mem- 
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bers  of  ooundl  eligible  to  all  oommittees.  The 
adviaoiy  board,  however,  ia  elected  by  the  council 
from  the  full  professora  only.  <<i)  Have  been 
aometiniea  acting  heads,  where  there  waa  no  full 
professor. — Stanford. 

(a)  Faculty,  yes.  Council,  no.  (&)  Subject  to 
the  head  of  the  department,  (o)  Yes.  (<f)  If 
there  is  a  head  professor,  he  is  headL  If  there  is 
none,  an  assistant  professor  in  the  department 
may  act  as  head. — ^President  Northrop. 

(a)  Yes.  (ft)  They  are  supposed  to  haye,  and 
our  policy  is  to  gi^e  them,  equal  voiee  with  full 
professors,  (e)  Yes.  (d)  They  have  not  been  in 
the  past,  but  I  have  positiTely  committed  my 
administration  to  an  affirmative  answer  to  this 
question  for  the  future.  I  have  had  no  new  per- 
manent heads  of  departments  appointed,  and  shall 
not  hesitate  to  appoint  assistant  professors. — 
President  Hill. 

(a)  Yes.  (h)  Yes.  (c)  Yes.  (d)  Yes  as  to 
law,  but  not  as  a  matter  of  practise. — ^President 
Van  Hise. 

(a)  They  are  members  of  the  faculty  and  have 
votes  in  all  administrative  matters;  but  they  are 
not  as  a  rule  members  of  the  higher  bodies  that 
deal  with  legislation  in  the  narrower  sense.  (5) 
Yes.  (e)  Practically  so,  except  as  the  greater 
experience  of  full  professors  creates  a  greater 
demand  for  their  services  on  committees,  (d) 
No.  It  is  only  in  exceptional  cases  that  an 
assiatant  professor  becomes  an  executive  head  of 
a  department. — ^President  Hadley. 

Question  be  asked  whether  it  was  ad- 
visable for  the  younger  men  of  an  institu- 
tion to  take  an  active  part  in  forming  and 
executing  its  policies,  and  if  so,  why. 

The  replies: 

Yes.  For  their  own  development,  and  to  prevent 
the  undue  conservatism  of  age. — President  Judson. 

Yea.  Because  he  is  more  apt  to  be  progressive. 
— ^President  Lowell. 

Yes,  assuming  that  the  younger  men  are  on  the 
average  equal  in  ability  to  the  older,  they  have 
the  advantages  of  their  youth  in  terms  of  spon- 
taneity and  energy,  and  these  should  not  be  lost 
to  the  university. — ^President  Bryan. 

I  think  it  advisable.  With  the  balance  givei\  by 
the  older  men  of  the  faculty  the  university  has 
the  advantage  of  the  strength  and  activity  of  the 
younger  men,  without  the  danger  of  their  forcing 
wrong  policies  on  the  institution  through  lack  of 
judgment.     Their  recognition  as  a  part  of  the 


administrative  machinery,  which  aoes  not  exist  if 
the  younger  men  are  not  taken  into  the  admin- 
istrative counsels. — President  MacLean. 

Yes,  to  promote  progress. — ^Dean  Templin. 

Yes,  in  order  to  realize  their  difficulties.  But 
they  should  not  be  too  zealous  before  studying 
problems. — President  Jordan. 

Yes.  Because  the  institution  may  profit  by  the 
best  thought  of  all— and  the  younger  men 
sometimes  know  more  than  the  older. — President 
Northrop. 

I  do.  Because  they  can  often  render  valuable 
services,  and  because  they  thus  become  more  serv- 
iceable, more  loyal  to  the  institution,  and  find 
greater  satisfaction  in  their  work. — ^President  Hill. 

Yes.  Advantageous  to  have  them  consider  them- 
selves as  part  of  the  institution  in  the  full  sense. 
— ^President  Van  Hise. 

Yes.  I  regard  it  as  self-evident.— President 
Hadley. 

Query  5/  asked  whether  it  was  desirable 
to  have  departm^its  ccmdueted  on  a  demo- 
cratic or  autocratic  basis. 

The  replies: 

A  qualified  democracy  is  the  better. — ^President 
Judson. 

Democratic. — President  Lowell. 

Autocracy  means,  as  a  rule,  more  immediate 
efficiency.  Democracy  of  the  right  sort  means 
lasting  health  in  the  organization,  with  all  the 
good  consequences  which  flow  therefrom. — ^Presi- 
dent Bryan. 

It  is  desirable  that  departments  be  conducted 
on  a  democratic  basis. — President  MacLean. 

Neither.     Republican  rather. — Dean  Templin. 

Democratic  in  so  far  as  experience  and  circum- 
stances permit. — President  Jordan. 

Democratic  with  a  head. — ^President  Northrop. 

Democratic. — President  Hill. 

Democratic. — President  Van  Hise. 

It  depends  wholly  upon  the  men  you  have  on 
the  staff.  If  the  president  is  wise  and  the  rest 
of  the  teaching  force  foolish,  it  is  desirable  that 
it  should  be  autocratic.  If  the  president  is  foolish 
and  the  rest  of  the  teaching  force  are  wise,  it  is 
desirable  that  it  should  be  democratic. — ^President 
Hadley. 

To  the  request  for  suggestions  concern- 
ing the  problem  of  the  assistant  professor- 
ship, looking  toward  higher  individual  or 
institutional  efficiency,  there  was  much 
more  reticence  on  the  part  of  the  piesi- 
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dents  than  on  the  part  of  the  assistant  pro- 
fessors. Two  replies  only  were  received. 
Fortunately,  they  sum  up  the  conclusions 
most  adequately: 

The  principle  ought  to  be  established  that 
''there  is  always  room  at  the  top."  Under  an 
autocratic  system  or  even  where  permanent  ap- 
pointments are  made  of  "heads  of  departments/' 
there  is  never  room  at  the  top.  A  more  demo- 
cratic organization  of  department  faculties  seems 
to  me  to  be  one  of  the  most  important  and  press- 
ing reforms  demanded  in  educational  institutions. 
—President  HilL 

Better  pay:  greater  insistence  on  superior  life 
— ^which  involves  zeal,  character,  interest  in  stu- 
dents, interest  in  knowledge  and  ability  to  dis- 
tinguish scholarship  from  pedantry. — ^President 
Jordan. 

The  writer's  task  is  completed.  For  the 
opportunity  offered  him  to  prepare  this 
paper,  and  to  all  those  who  burdened  them- 
selves with  so  thoroughly  answering  his 
many  questions,  he  wishes  to  express  his 
grateful  thanks.  He  has  made  no  attempt 
to  trace  the  historical  development  of  the 
assistant  professorship  in  the  American 
university  system,  nor  to  disentangle  the 
combinations  of  regular  and  acting,  ad- 
juncts, assistants,  associates  and  juniors 
where  these  exist,^'  nor  to  show  the  possi- 
bilities of  university  teaching  as  a  career. 
He  has  merely  tried  to  present  a  faithful 
cross-section  of  the  existing  conditions  of 
the  assistant  professorship  in  the  institu- 
tions represented  in  this  association. 

Both  sides  have  been  heard;  their  con- 
clusions are  in  striking  accord.  The  initia- 
tive for  improved  administrative  status 
and  adequate  salaries  lies  in  the  hands  of 
the  one ;  that  for  increased  zeal,  worth  and 
efficiency  in  the  hands  of  the  other.  The 
outlook  is  full  of  opportunity  and  promise. 

OuiDO  H.  Marx 

^One  institution  has  twenty  regiilar  titles  in 
its  list  of  staff. 


APPENDIX  A 

QUEBISS   FOB   ASSISTAITI   PB0FIS80B8 

Suggestions  and  comments  on  points  not  oovered 
below  will  be  gratefully  received. 

1.  AgeT 

2.  Degrees? 

3.  Years  spent  in  collegiate  and  graduate    (or 

professional)  study? 

4.  To  what  extent  did  you  hold  fellowships  or 

receive  similar  assistance? 

5.  To  what  extent  did  you  go  int*  debt  for  your 

training? 

6.  How  long  did  it  take  to  pay  this  debt? 

7.  Length  of  teaching  service  below  rank  of  as- 

sistant professor? 

8.  Length  of  teaching  service  in  rank  Of  assistant 

professor  ? 
0.  Married  or  single? 

10.  Number  of  children? 

11.  Present  salary? 

12.  Average  salary  during  entire  teaching  service  t 

13.  Total  savings  from  salary    (exclusive  of  in- 

surance) ? 

14.  To  what  extent  have  you  supplemented  your 

salary  by  income  from  other  sources? 

15.  Is  your  income  sufGLcient  to  make  both  ends 

meet  or  are  you  running  behind? 

16.  If  willing,  will  you  state  your  present  net 

deficit  or  indebtedness? 

17.  How  much  insurance  do  you  carry? 

18.  What  are  your  opinions  concerning  the  status 

of  the  assistant  professorship  (a)  in  shar- 
ing in  the  determination  of  general  policies 
of  your  institution;  (6)  in  departmental 
policy,  curriculum  and  assignment  of 
courses;  (c)  in  conduct  (t.  e.,  direction) 
of  individual  classes? 
10.  What  are  the  conditions  of  nature  and  amount 
of  work,  etc.,  and  do  these  reasonably  favor 
carrying  on  advanced  work  and  int^lectual 
growth  ? 

20.  What  are  the  conditions  governing  tenure  of 

the  assistant  professorship  and  are  they  the 
best  for  reasonable  independence  of  thought 
and  action? 

21.  Have  you  any  suggestions  to  make,  concerning 

the  problem  of  the  assistant  professorship, 
looking  toward  higher  individual  or  insti- 
tutional efficiency? 
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1.  Kindly  fill  in  this  table: 

»89-'90  '99-'00  *09-'10 
Number  of  full  profesfiors 
Number  of  associate  " 
Number  of  assistant  '' 
Number  of  instructors 
Number  of  assistants 
Number  of  students 

2.  a  Have  you  formulated  any  basis  of  require- 

ments for  eligibility  to  promotion  from 
instructorship  to  assistant  professorship? 

h  What  would  you  consider  suitable  qualifica- 
tions of  age,  training,  scholarship,  teaching 
ability,  experience,  etc! 

0  Do  you  consider  the  present  requirements  for 
IJie  position  of  assistant  professor  to  be 
more  or  less  exacting  than  they  were 
twenty  years  ago? 

3.  a  What  are  the  minimum,  maximum  and  aT- 

erage  salaries  paid  assistant  professors  of 
your  staff  this  year? 

5  What  were  these  salaries  in  188^1890? 

c  From  the  point  of  Tiew  of  the  value  of  their 
services  to  the  institution,  what  would  you 
consider  a  proper  ratio  between  the  av- 
erage salaries  of  assistant  professors  and 
of  full  professors  ? 

4.  a  Bo  you  recognize  two  general  classes  of  as- 

sistant professors,  temporary  and  perma- 
nent; that  is,  those  who  may  reasonably 
look  forward  to  promotion  and  those  who, 
for  one  reason  or  another,  may  not? 

h  If  conditions  tend  to  form  a  permanent  class 
of  assistant  professors,  are  present  ruling 
salaries  adequate  for  efficient  life-service 
in  this  rank? 

0  What  suggestions  would  you  make  in  regard 
to  meeting  the  problem  of  a  permanent 
class  of  assistant  professors? 

d  Do  you  grade  assistant  professors'  salaries 
at  all  with  respect  to  length  of  service? 

e  What  do  you  consider  essential  qualifications 
for  eligibility  to  promotion  from  assistant 
professorship  to  the  rank  above? 

f  From  the  point  of  view  of  the  administration, 
should  length  of  service  constitute  any 
claim  for  promotion? 

g  How  long  has  your  senior  assistant  professor 
served  in  this  rank? 

h  On  the  average,  what  percentage  of  assistant 
professors  are  promoted  by  you  each  year? 
%  Are  promotions  as  rapid  or  as  general  as  the 
highest  efficiency  of  the  institution  de- 
mands? 


j  If  not,  what  do  you  consider  the  chief  causes 
of  delay? 
5.  o  Are  your  assistant  professor^  members  of  the 
legislating  bodies,  faculty,  council,  senate, 
etc.? 
h  Have  they  a  voice  in  departmental  matters? 
0  Are  they  on  the  same  footing  as  full  pro- 
fessors in  respect  to  appointment  to  ad- 
ministrative   and    acadeniiio    oommitteea 
which  formulate,  control  or  direct  educa- 
tional policies? 
d  In  respect  to  appointment  as  executive  heads 

of  departments? 
e  Do  you  consider  it  to  be  advisable  lor  the 
younger  men  of  an  institution  to  take  an 
active  part  in  forming  and  executing  its 
policies?    Why? 
f  As  a  matter  of  the  highest  efficiency  of  the 
institution,  do  you  consider  it  desirable  to 
have  departments  conducted  on  a  demo- 
cratic or  autocratic  basis  ? 
0.  Have  you  any  suggestions  to  make  concerning 
the  problem  of  the  assistant  professorship^ 
looking  toward  higher  individual  or  institu- 
tional dfidency? 
7.  Are  you  willing  to  have  your  name  attached  to 
quotations  from  these  answers? 


BOIENTIFIO  NOTES  AND  NBW8 

Mr.  Alexander  Aqassiz  died  on  March  28, 
on  the  Bteamfihip  Adriatic, 

Sm  Ernest  Shackleton  gave  an  address  on 
hie  Antarctic  explorations  before  the  National 
Oeographic  Society  on  March  26,  and  was 
presented  with  the  gold  medal  of  the  society 
by  President  Taft.  On  March  28  he  addressed 
the  American  Geographical  Society  in  New 
York  City  and  received  its  geld  medal. 

The  date  for  the  delivery  of  the  Romanes 
lecture  at  Oxford  University  by  Mr.  Roosevelt 
has  been  fixed  for  Wednesday,  May  18. 

At  the  annual  meeting  of  the  Institution  of 
Mining  and  Metallurgy  in  London,  on  March 
17,  the  following  awards  were  presented:  the 
gold  medal  of  the  institution  to  Professor 
William  Oowland,  the  '' Consolidated  Gbld 
fields  of  South  Africa,"  gold  medal  to  Mr.  W. 
A.  Caldecott  and  the  premium  to  Mr.  C.  0. 
Bannister  and  Mr.  W.  N.  Stanley. 
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In  a  convocation  at  Oxford  on  March  15  a 
decree  was  passed  unanimously,  on  the  motion 
of  Ptofessor  Elliott,  conferring  the  title  of 
professor  emeritus  on  Edward  Burnett  Tylor, 
M.A.,  Hon.  D.C.L.,  honorary  fellow  of  Balliol 
College,  who  on  December  31  last  resigned  the 
office  of  professor  and  reader  in  anthroi>ology 
after  a  tenure  of  twenty-six  years. 

Db.  Alexander  0.  Abbott,  of  the  University 
of  Pennsylvania,  has  been  selected  as  a  dele- 
gate to  the  International  Congress  of  Hygiene 
and  Medicine,  which  meets  in  Buenos  Ayres, 
Argentine  Republic,  next  month. 

Dh.  E.  £.  SouTHABD,  of  the  Harvard  Med- 
ical School,  has  been  appointed  by  President 
W.  C.  Gorgas  a  member  of  the  council  on 
medical  education  of  the  American  Medical 
Association,  to  fill  the  unexpired  term  of  Dr. 
W.  T.  Councilman. 

At  the  annual  meeting  of  the  Bay  Society 
held  in  London  on  March  10,  Lord  Avebury, 
F.E.S.,  was  reelected  president;  Dr.  S.  E. 
Harmer,  E.B.S.,  was  elected  a  vice-president; 
Mr.  F.  DuCane  Godman,  E.B.S.,  was  reelected 
treasurer,  and  Mr.  John  Hopkinson  was  elected 
secretary. 

Dr.  Sahbon  has  been  sent  to  Italy  by  the 
Pellagra  Investigation  Committee.  Captain 
Siler,  IT.  S.  A.,  has  been  officially  welcomed  as 
a  member  of  the  field  commission,  and  two  as- 
sistants, Messrs.  Baldini  and  Amoruso,  have 
been  appointed. 

Dr.  Henrt  S.  Pratt^  professor  of  zoology  at 
Haverford  College,  will  spend  next  year  in 
foreign  zoological  laboratories. 

It  is  reported  that  Captain  Amimdsen  has 
modified  his  plans  to  the  extent  of  postponing 
his  departure  from  Norway  till  June  of  this 
year,  and  his  final  passage  of  Bering  Strait  till 
August,  1911,  devoting  most  of  the  intervening 
period  to  oceanographical  research  in  the 
South  Atlantic  during  the  outward  voyage. 
He  also  proposes  to  carry  out  extensive  investi- 
gations of  the  upper  atmosphere  during  the 
drift  across  the  Polar  basin. 

Dr.  Maurice  Vejux  Ttrode,  faculty  in- 
structor   in   pharmacology    in    the    Harvard 


Medical  School,  has  presented  his  resignation 
to  take  effect  on  September  1,  1910. 

Professor  Leonard  P.  Kdwicutt,  of  the  de- 
partment of  chemistry  of  the  Worcester  Poly- 
technic Institute,  on  February  18,  gave  a  talk 
to  the  students  of  Union  College  and  the 
Engineering  and  Chemical  Societies  of  Sche- 
nectady on  the  ''  Bacterial  Methods  of  Sewage 
Disposal." 

Professor  G.  H.  Parker,  of  Harvard  Uni- 
versity, lectured  on  March  4,  before  the  Buffalo 
Society  of  Natural  History  on  "  The  Structure 
and  Origin  of  Coral  Islands." 

Mr.  Ctrus  C.  Adams,  of  the  American  Qeo- 
graphical  Society,  gave  a  lecture  on  ^^  Arctic 
Exploration,"  before  the  geological  department 
of  Colgate  University,  on  March  21. 

There  was  on  March  25  and  26  at  the  State 
University  of  Iowa  a  joint  meeting  of  the 
Western  Philosophical  Association,  the  North 
Central  Section  of  the  American  Psychological 
Association  and  the  Teachers  of  Psychology  in 
Iowa.  The  address  of  the  president  of  the 
Western  Philosophical  Association,  Professor 
Carl  E.  Seashore,  was  on  the  *'Il61e  of  Play 
in  Religion." 

At  the  annual  general  meeting  of  the  So- 
ciety of  Dyers  and  Colorists  held  at  Manches- 
ter, on  March  18,  the  retiring  president^  Pro- 
fessor S.  Meldola,  F.RS.,  delivered  an  address 
on  ^  Tinctorial  Chemistry — ^Ancient  and  Mod- 
em." Sir  Frederick  Cawley  has  been  elected 
to  the  presidency. 

At  the  annual  meeting  of  the  Chemical  So- 
ciety, London,  on  March  18,  the  president,  Pro- 
fessor Harold  B.  Dickson,  F.RS.,  made  an  ad- 
dress on  "The  Union  of  Hydrogen  and 
Oxygen  in  Flame." 

The  fourth  annual  meeting  of  the  British 
Science  Guild  was  held  at  the  Mansion  House, 
London,  on  March  18,  under  the  presidency  of 
the  Lord  Mayor.  Addresses  were  delivered  by 
the  Right  Hon.  R.  B.  Haldane,  F.R.S.,  and 
others. 

The  seventieth  birthday  of  Ernst  Abbe,  who 
died  five  years  ago,  has  been  celebrated  at 
Jena,  where  it  is  planned  to  erect  a  monument 
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in  honor  of  his  contributions  to  optical  science 
and  his  foundation  at  the  university. 

The  Journal  of  the  American  Medical  As- 
sociation states  that  the  famous  ophthahnolo- 
gist,  Professor  Jaeger  von  Jaxtthal,  who  died 
in  1884,  has  been  honored  by  the  erection  of  a 
life-sized  statue  in  the  hall  of  the  University 
of  Vienna,  Professor  iFuchs  delivered  the 
commemorative  address.  Jaeger  was  the  son 
of  a  famous  ophthalmologist:  was  the  grand- 
son, on  his  mother's  side,  of  the  famous  oph- 
thalmologist Beer,  and  was  married  to  the 
daughter  of  Arlt,  also  an  eminent  ophthalmol- 
ogist. 

Dr.  Wharton  SmcLAm,  an  eminent  neurol- 
ogist, a  trustee  of  the  University  of  Pennsyl- 
vania, died  at  Philadelphia  on  March  15. 

Henry  Augustus  Torret,  assistant  pro- 
fessor of  chemistry  at  Harvard  University  and 
known  for  his  work  in  organic  chemistry,  died 
at  Cambridge,  on  March  26,  at  the  age  of 
thirty-eight  years. 

Dr.  H.  Landolt,  professor  of  chemistry  at 
the  universities  of  Berlin  and  Bonn,  eminent 
for  his  contributions  to  physical  chemistry, 
died  on  March  14  at  the  age  of  seventy-eight 
years. 

Professor  K  J.  Angstrom,  professor  of 
physics  in  the  University  of  Upsala,  died  on 
March  4  at  the  age  of  fifty-three  years. 

Dr.  C.  Phiuppi,  professor  of  geology  at 
Jena,  has  died  in  Egypt. 

M.  Youz,  professor  of  mathenuttics  at  Paris, 
has  died  at  the  age  of  eighty-one  years. 

There  will  be  a  civil  service  examination 
in  New  York  State  on  April  23,  to  fill  various 
positions,  including  that  of  medical  superin- 
tendent of  Letchworth  Village,  the  new  state 
institution  for  the  feeble-minded  and  epileptic. 
The  salary  of  this  position  is  $4,500  with 
maintenance  for  the  superintendent  and  his 
family. 

Smo  Albert  of  Belgium  will  give  $200,000 
for  investigations  into  the  nature  and  pre- 
vention of  sleeping  sickness.  He  will  also 
give  $100,000  for  hospitals  for  natives  of  the 
Congo. 


Carrimbhot  Ebrahim  has  given  to  the  Bom- 
bay government  a  sum  of  $150,000  for  research 
and  the  provision  of  scholarships  to  science 
students  of  the  Mussulman  faith. 

The  seventh  International  Congress  of 
Criminal  Anthropology,  which  was  to  have 
been  held  at  Cologne  in  August  next,  has  been 
postponed  till  October,  1911. 

The  third  International  Congress  of  School 
Hygiene  will  be  held  at  Paris  from  August  2 
to  7,  under  the  honorary  presidency  of  the 
minister  of  public  instruction.  The  subjects 
selected  for  discussion  at  the  general  meetings 
are:  ''Physical  examinations  in  schools"; 
"  Sexual  education  and  school  physicians." 
The  congress  will  further  meet  in  eleven  sec- 
tions for  the  discussion  of  various  topics  in 
school  hygiene.  Especial  reductions  are  given 
by  the  railways  and  steamships,  and  visits  to 
schools  and  other  excursions  have  been  organ- 
ized. The  circular  of  information  further 
says:  ''Nothing  will  be  spared  to  make  the 
stay  in  Paris  easy  to  the  congressists."  The 
secretary  of  the  congress  is  Dr.  Dufestel,  10 
Boulevard  Magenta,  Paris. 

At  the  regular  weekly  meetings  of  the  Uni- 
versity of  Colorado  Scientific  Society  the  fol- 
lowing scientific  addresses  have  been  given 
during  the  months  of  December,  January, 
February  and  March:  "Liquid  Air  and  Low 
Temperature  Phenomena,"  Professor  Walter 
Runge  and  Mr.  Harry  A.  Curtis;  "  Scientific 
Stories,"  Professor  S.  Epsteen ;  "  Some  Becent 
University  Expeditions  with  special  reference 
to  Northwestern  Colorado,"  Professor  Junius 
Henderson ;  "  The  Electrolytic  Determination 
of  Metals,  using  Botating  Anode,"  Mr.  Harry 
A.  Curtis;  "Belation  between  Climate  and 
Crops  in  Colorado  with  special  reference  to 
Unsolved  Problems,"  Mr.  Wilfred  W.  Bobbins; 
"The  British  Association  in  South  Africa," 
Professor  Henry  Carhart;  "  Tree  Planting  for 
Colorado,"  Mr.  D.  M.  Andrews;  "Mysticism 
and  Modem  Psychology,"  Professor  V.  A.  C. 
Henmon;  "Beal  Color  Photography  Direct 
from  Nature,"  Mr.  Stanley  McGinnis. 

The  deans  of  the  colleges  of  liberal  arts  of 
the  state  universities  of  the  middle  west  were 
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IB  Beseion  at  the  UniTersity  of  Illinois  on 
March  23  and  24.  Those  in  attendance  and 
the  papers  that  they  ^  read  at  this  conference 
were:  Dean  Davis,  of  Nebraska,  ''Inc^itives 
to  Scholarships";  Dean  Jones,  of  Kissonri, 
''Systems  of  Grading";  Dean  HofEman,  of 
Indiana,  *'What  can  be  done  for  the  Fresh- 
men " ;  Dean  Townsend,  of  Illinois,  "  Faculty 
Advisers";  Dean  Beed,  of  Michigan,  ''What 
should  be  done  with  Large  Classes";  Dean 
Downey,  of  Minnesota,  "  Group  Eequirements 
for  the  A.B.  Degree";  Dean  Greene,  of  Illi- 
nois, "  The  Future  of  the  A.B.  Degree  ";  Dean 
Templin,  of  Kansas,  "The  College  and  the 
Professional  Schools";  Dean  Birge,  of  Wis- 
consin, "  The  Building  of  a  Faculty."  Assis- 
tant Deans  Bawles,  of  Indiana  and  Meyer,  of 
Illinois,  were  also  in  attendance. 


UyrFSRSJTT   AND   MDUCATIONAL   NEWB 

Haybbford  College  has  completed  the  col- 
lection of  a  fund  for  pensions  amounting  to 
about  (150,000. 

Sir  Franois  Galton  has  made  a  further  do- 
nation of  £500  for  the  maintenance  of  the 
Francis  Galton  Laboratory  for  the  Study  of 
National  Eugenics  in  the  University  of  Lon- 
don during  the  year  1911-12. 

YiyiAK  A.  C.  Hbnicon,  A.B.  (Bethany), 
PhJ).  (Columbia),  now  professor  in  the  Uni- 
versity of  Colorado  and  dean,  has  been 
elected  associate  professor  of  educational 
psychology  in  the  University  of  Wisconsin. 

R  M.  Oqden,  A.B.  (Cornell),  PhJ).  (WUrz- 
burg),  has  been  promoted  to  a  professorship 
of  philosophy  and  i>sychology  in  the  Univer^ 
sity  of  Tennessee. 

Dr.  a.  O.  G.  Bichardson  has  been  elected 
professor  of  veterinary  medicine  of  the 
Georgia  State  College  of  Agriculture.  Dr. 
Bichardson  was  in  the  United  States  Bureau 
of  Animal  Industry  for  a  number  of  years. 

Dr.  A.  O.  Shaklee,  assistant  in  physiology 
and  pharmacology  of  the  Bockef  eller  Institute, 
has  accepted  the  position  of  associate  professor 
of  pharmacology  in  the  Philippine  Medical 
School,  Manila.    Mr.  Elbert  Clark,  associate 


in  anatomy  in  the  University  of  Chicago  and 
Bush  Medical  College,  has  been  i^n^inted  as- 
sistant professor  of  anatomy  at  Manila. 

Professor  William  Moore,  of  Cornell  Uni- 
versity, has  received  an  appointment  to  a  chair 
in  the  faculty  of  the  British  Agricultural  Col- 
lege in  the  Transvaal. 

Sm  Alfred  Keogh,  KCB.,  who  has  been 
elected  rector  of  the  Imperial  College  of  Sci- 
ence and  Technology,  London,  retired  last 
year  from  the  post  of  director-general  of  the 
Army  Medical  Service. 


D18CU8BI0N   AND  CORRESPONDBNOB 

FRAGA8T0RIU8,    ATHANASIUS    XIROHBR    AND    THE 
GERM  THEORY  OF  DISEASE 

In  Scienoe  for  February  18,  Dr.  William 
A.  Biley  gives  a  clear  and  interesting  aocount 
of  the  relation  of  Athanasius  Kircher  to  the 
germ  theory  of  disease.  In  connection  with 
this  paper  it  may  be  of  moment  to  note  that, 
as  Osier  has  pointed  out,^  the  true  author  of 
the  germ  theory  is  neither  Eircher  nor  Hiero- 
nymus  Mercurialis,  but  Fracastorius,  a  Ver- 
onese physician  of  the  fifteenth  century,  whose 
chief  title  to  fame  has  been  hitherto  that 
^'most  popular"  of  medical  poema,  if  least 
savory  in  theme,  '^Syphilis,  sive  morbus 
gallicus"  (1580).  Geronimo  Fracastorio, 
bom  in  1484,  studied  medicine  at  Padua,  led 
a  tranquil,  easy  life  as  physician  and  poet  in 
the  countryside  near  the  Lago  di  Garda,  and 
died  in  1553.  His  work  ''De  oontagione  et 
contagiosis  morbis  et  curatione,"  published 
at  Venice  in  1546,  contains  the  first  scientific 
statement  of  the  true  mature  of  contagion,  of 
infection,  of  disease  germs  and  the  modes  of 
transmission  of  infectious  diseases.  The 
latter  he  divides  into  (1)  diseases  infecting 
by  immediate  contact  (true  contagions),  (2) 
diseases  infecting  through  intermediate  ag^its 
like  fomites,  (3)  diseases  infecting  at  a  dis- 
tance or  through  the  air,  of  which  class  he 
instances  phthisis,  the  pestilential  fevers,  a 
'  certain  kind  of  ophthalmia   (conjunctivitis), 

^  Prooeedinga  of  the  Charaka  Cluh,  New  York, 
1906,  IL,  8-11. 
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etc.    In  all  this  Fracaetorius  shows  himself  to 
be  a  highly  original  thinker,  far  in  advance 
of  the  pathological  knowledge  of  his  time, 
which  was  mainly  reducible  to  the  old  Hippo- 
cratic  doctrine  of  disease  as  a  corruption  of 
the  htunors  of  the  body.    But  it  is  in  his  re- 
markable account  of  the  true  nature  of  disease 
germs,  or  Beminaria  contagionum,  as  he  calls 
them,  that  we  find  him  towering  aboTe  his 
contemporaries.     He  seems,  by  some  remark* 
able  power  of  divination  or  clairvoyance,  to 
have  seen  morbid  processes  in  terms  of  bac- 
teriology  more  than  a  hundred  years  before 
Eircher,  Leeuwenhoek  and  the  other  men  who 
worked  with  magnifying  glass  or  microscope. 
These  germis  he  describes  as  particles  too  small 
to  be  apprehended  by  our  senses  (particula  illm 
insenatbUes),  but  which,  in  appropriate  media, 
are  capable  of  reproduction  and  thus  of  infect- 
ing the  surrounding  tissues  (prima  enim  semi- 
naria,  qua  adhaserunt  e  vieinia  humonbuB 
ad  griOB  habeni  anaiogiam  conaimilia  sibi  alia 
genarani  ei  prapagani,  ei  Iujbc  alia  donee  iota 
hwnorum  maeea  ei  molee  afUciuniur).    These 
pathogenic  units  Fracastorius  clearly  surmises 
to  be  of  the  nature  of  colloidal  systems,  for  if 
they  were  not  viscous  or  glutinous  by  nature, 
be  holds,  they  could  not  be  transmitted  by 
fomitee  (eujue  eignum  eet,  quod  qucBcunque 
per  fomitem  afHeiunt  omnia  lenta  glutino- 
eaque    conspieiuniur) ;    while    germs    trans- 
mitting disease  at  a  distance  must  be  able  to 
live  in  the  air  a  certain  length  of  time  (non 
eolum  in  fomite  eed  in  aere  per  cerium  iempus 
eervart),  and  this  condition  is  only  possible 
when  the  germs  are  gelatinous  or  colloidal 
systems;  for  only  hard,  inert,  discrete  particles 
could  endure  longer  (eed  eerie,  qum  lenia  euni 
eTgluiinosa,  quamquam  parviesima  eini,  pos^ 
euni  quidem  ei  non  omnino  tantum  qtuinium 
dura,  vivere,  ai  paulo  minue  poeeuni).    These 
colloidal  particles  have  the  power  of  resisting 
forces  of  small  magnitude,  but  can  not  resist 
such  agencies  as  extremes  of  heat  or  cold, 
which  reduce  them  to  phases  of  dissipated 
energy  (non  eolum  dura,  eed  ei  lenia  eeee  de- 
fenduni  ah  alieraiionibue  muliie,  ei  mediocree 
eini,  magnae  auiem  non  feruni:  propter  quod 
ei   ab   igne   abeumuniur  eeminaria   omnium 


contagionum,  et  ah  aqua  etiam  frigidieeima 
franguniur).  Finally  Fracastorius  conceives 
that  the  germs  become  pathogenic  through  the 
action  of  animal  heat  (ei  ipea  aciu  fiuni  a 
colore  animalie),  and  that  in  order  to  produce 
disease  it  is  not  necessary  for  them  to  undergo 
dissolution,  but  only  metabolic  change  (quan^ 
tum  quidem  eufficii  ad  puirefaciionem  facien- 
dam,  non  neceeee  eeee  corrumpi  pariiculae 
ipeae,  eed  alierari  eolum  .  .  .  nffhil  iamen 
prokibei  ei  corrumpi  etiam,  eed  non  neceeee 
eei,  quaienue  aiiinei  ad  faciendam  puirefae- 
iionem).  Thus  Fracastorius  seems  to  have 
had  a  clear  notion  (or  prevision)  of  the  causa- 
tion of  disease  by  microorganisms,  and  he  ap- 
pears to  have  seen  these  organisms  as  made  up 
of  those  gelatinous  or  ''dispersed"  Qrstems 
which  modem  physical  chemists  call  colloidal 
states  of  substance.  The  agreement  of  his 
imaginative  hypothesis  with  the  physico- 
chemical  view-point  is  little  short  of  wonder- 
ful, when  we  consider  that  he  had  no  micro- 
scope nor  other  instrument  of  precision  save 
his  own  mind. 

In  referring  to  the  organisms  seen  by 
Kircher,  Dr.  Biley  asserts  that  he  must  have 
seen  ''the  larger  species  of  bacteria"  long 
before  Leeuwenhoek's  discovery.  But  neither 
Kircher  nor  Leeuwenhoek  could  have  seen 
bacteria  of  any  kind  with  the  lenses  at  their 
command,  although  the  latter  undoubtedly 
saw  various  ahimalculie,  diatoms,  blood  cor- 
puscles and  the  finer  anatomy  of  the  tissues. 
According  to  Miiller  and  Prausnitz,'  Kircher 
saw  in  the  blood  of  plague  patients  "  a  count- 
less brood  of  worms  not  perceptible  to  the 
naked  eye,"  and  he  was  not  staggered  by  the 
fact  that  these  "  worms  "  could  also  be  found 
in  healthy  blood.  The  explanation  is  simple. 
His  glass  or  microscope  was  only  32-power  at 
best,  and  the  worms  he  thought  he  saw  were 
(as  in  Malpighi's  case)  simply  rouleaux  of  red 
blood  corpuscles. 

To  sum  up,  over  one  hundred  years  before 
Kircher,  Fracastorius  giave  the  first  definite 
statement  of  the  true  nature  of  infection  by 
disease  germs;  Kircher  then  boldly  restated 

' "  Handbuch  der  G«Bchichte  der  Medizin,"  Jena, 
1906,  II.,  806. 
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the  hypothesis  in  the  light  of  what  he  saw 
through  the  microscope,  but  the  germ  theory 
had  to  wait  for  laboratory  verification  at  the 
hands  of  Pasteur.  In  connection  with  the 
theory  of  the  transmission  of  disease  by  in- 
sects it  is  of  interest  to  note  that  Sir  Henry 
A.  Blake,  governor  of  Ceylon,  has  pointed  out' 
that  the  mosquito  theory  of  the  origin  of  ma- 
laria is  as  ancient  as  the  Susruta,  a  Sanskrit 
medical  classic  at  least  1,400  years  old.  Quite 
an  anthology  might  be  compiled  of  references 
from  secular  literature  in  which  swamps,  mos- 
quitoes and  malaria  were  vaguely  associated 
as  if  in  causal  connection  before  King  enun- 
ciated the  theory  in  1882.  But  no  one  ever 
thought  of  mosquitoes  in  relation  to  yellow 
fever  before  the  time  of  Finlay  and  Walter 
Beed. 

FlELDIKO  H.  OaBRISON 

Abut  Medical  Museuh 

THE  LOWER  TERTIABIES  OF  LOUISUNA 

To  THE  Editor  of  Science:  In  preparing 
manuscript  for  publication  on  the  lower 
Tertiaries  of  Louisiana  it  has  seemed  de- 
sirable to  have  a  formational  name  for  that 
portion  of  the  Eocene  usually  sidled  in  our 
former  publications  "Lower  Claiborne.*'  Li 
accordance  with  the  wishes  of  the  committee 
on  nomenclature  the  geographic  name  8L 
Maurice  is  here  proposed  for  these  well-known 
Mississippi  embayment  marine  beds. 

G.  D.  Harris 

THE  LENGTH  OF  SERVICE  PENSIONS  OF  THE 
CARNEGIE  FOUNDATION 

The  articles  by  Professors  Cattell  and  Jas- 
trow  following  that  of  Professor  Lovejoy  and 
the  Nation  editorial,  have  put  in  such  strong 
light  the  disadvantages  and  the  injustice  of 
the  recent  ruling  by  the  Carnegie  Betiring 
Board,  that  it  might  seem  little  remains  to  be 
said.  There  can  be  little  doubt  that  these 
articles  express  the  sentiment  of  a  great  ma- 
jority among  those  who  have  been  looking 
forward  to  a  service  retiring  allowance  uiK)n 

*Jour,  €eylon  Branoh  Brii.  Med.  Assoc,  Col- 
ombo, 1905,  II.,  9. 


the  Carnegie  Foundation.  Some  professors 
who  have  considered  the  system  a  great  aid 
in  securing  stronger  American  universitieBy 
have  now  lost  all  interest  in  it.  If  a  professor 
who  entered  early  upon  teaching  must  con- 
tinue for  forty  years  as  a  professor  in  otdet 
to  acquire  any  benefits  from  the  foundation, 
not  much  inducement  is  offered  him. 

There  are,  as  it  seems  to  me,  two  oonsidera- 
tions  not  specially  emphasized  in  the  articles 
cited,  which  might  well  be  taken  up.  In  his 
report  recently  published,  the  president  of  the 
foundation  lays  stress  upon  the  fact  that  the 
professors  thus  far  retired  upon  the  founda- 
tion because  of  age,  all  laid  down  their  work 
with  regret,  and  in  some  cases  felt  hurt  that 
they  had  been  induced  to  do  so.  No  one 
familiar  with  university  men  will  for  a  mo- 
ment doubt  that  these  statonents  represent 
the  facts  as  regards  an  even  larger  body  of  the 
older  professors.  Among  the  middle-aged  and 
young  men  of  universities,  and  it  might  be 
added  the  student  body,  the  opinion  is  prob- 
ably as  general  that  professors  generally  re- 
main at  their  posts  after  their  best  work  of 
teaching  has  passed.  This  opinion  of  the 
younger  men  does  not  spring  altogether  from 
a  selfish  desire  to  fill  the  positions  of  their 
seniors,  since  their  conclusion  OKpressee  a  law 
of  human  nature  which  is  exemplified  in  every 
walk  of  life,  but  perhaps  most  strikingly  upon 
the  concert  stage.  When  nowadays  a  young 
man  states  openly  that  he  will  retire  from  his 
post  voluntarily  before  his  powers  have  been 
impaired  by  age,  he  is  perhaps  cynically  re- 
quested to  set  the  statement  down  in  writing; 
for,  once  admitted  into  the  group  of  the  older 
men,  it  is  notorious  that  he  acquires  their 
point  of  view  as  naturally  as  liberals  become 
transformed  into  conservatives  after  their  ad- 
mission to  the  British  House  of  Lords. 

The  question  of  the  relative  teaching  effi- 
ciency of  professors  at  the  different  ages  be- 
tween forty  and  seventy-five  years,  is  one  to 
be  decided  by  results,  and  it  would  be  of  spe- 
cial interest  if  the  statistics  recently  gadiered 
by  the  Carnegie  Foundation  from  the  so- 
called  accepted  institutions  were  compared 
and  published.     If  the  average  age  of  the 
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teachers  in  each  grade  of  uniyersity  work  were 
made  public  for  each  of  the  institutions  in 
question,  the  reader  might  then  draw  his  own 
conclusions  based  upon  the  relative  standings 
of  the  institutions. 

Aside  from  personal  observation,  there  are 
two  reasons  which  make  it  unlikely  that  the 
best  work  of  a  teacher  should  extend  beyond 
a  moderate  term  of  years.  In  the  first  place, 
the  world  moves  forward  so  rapidly  that  in  a 
period  of  thirty-five  or  forty  years,  methods, 
view-points  and  subject-matter  of  the  sciences 
are  all  more  or  less  transformed.  Few  of  our 
universities  provide  a  sabbatical  year  in  which 
the  opportunity  is  offered  the  professor  to 
make  himself  over,  even  if  he  be  constructed 
of  sufficiently  plastic  materials.  In  the  second 
place,  few  men  can  go  year  after  year  over  the 
same  tasks  without  reaching  a  condition  which 
in  the  athlete  would  be  designated  ^^  stale." 
The  enthusiasm  of  earlier  years  is  bound  to 
become  more  or  less  dulled,  and  enthusiasm 
and  interest  are  vital  elements  to  the  teacher. 

There  is  another  important  function  of  the 
teacher  which  should  be  carefully  brought  into 
consideration,  for  an  insidious  encroachment 
has  been  made  upon  it  during  the  past  decade. 
I  refer  to  research,  which,  it  will  generally  be 
admitted,  should  in  every  possible  way  be 
encouraged  in  the  university  professor.  There 
is  no  really  great  university  that  has  not  done 
its  part  in  widening  the  horizon  of  the  known 
through  the  investigations  by  its  professors. 
It  might  be  safely  predicted  that  a  university 
which  relinquished  altogether  this  function 
would  speedily  degenerate  to  an  inferior  rank. 
The  spirit  of  inquiry  and  of  testing  conclu- 
sions is,  in  fact,  that  which  differentiates 
higher  instruction  from  that  of  lower  grad^. 
It  may  not  be  generally  recognized,  but  it 
seems  to  be  true  that  in  respect  to  research 
the  American  universities  are  to-day  in  a 
somewhat  critical  i)osition  as  a  result  of  the 
great  fortunes  built  up  through  consolidation 
of  business  interests.  American  research  is 
fast  becoming  institutional.  It  will  probably 
have  to  be  admitted  that  the  immediate  results 
have  been  so  much  the  more  increased,  even 
though  the  universities  have  suffered  by  it. 


The  enlargement  of  government  and  state 
scientific  bureaus,  the  private  foundation  of 
great  laboratories  in  the  interest  of  medical 
science,  and  the  laboratories  of  practical  sci- 
ence established  in  connection  with  the  great 
industrial  concerns,  have  withdrawn  from  the 
universities  many  of  the  men  who  have  made 
reputations  by  their  researches.  To  some  of 
those  that  remain  the  Carnegie  Institution  of 
Washington  has  offered  some  advantages,  but 
the  avowed  i>olicy  of  that  institution  is  now  to 
centralize  its  work  more  and  more  in  the  city 
of  Washington  and  in  its  own  special  labo- 
ratories. 

The  problem  thus  thrust  upon  the  universi- 
ties is  one  that  they  can  not  afford  to  ignore, 
since  it  is  not  always  easy  to  convince  boards 
of  regents  or  trustees  that  a  professor  is  filling 
his  chair  with  credit  when  a  considerable  por- 
tion off  his  time  is  devoted  to  purely  researdi 
work.  The  service  pension  of  the  Oamegie 
Foundation,  while  not  offering  a  full  solution 
of  this  problem,  had  yet  made  the  outlook 
more  promising.  If  it  be  true  that  the  average 
professor  between  the  ages  of  fifty-five  and 
sixty-five  is  on  the  whole  less  efficient  as  a 
teacher  than  the  man  ten  years  his  junior, 
I  believe  that  as  regards  research  the  reverse 
would  more  nearly  represent  the  facts.  Most 
men  who  have  gone  far  in  investigation  have 
begun  with  smaller  problems  the  original  study 
of  which  has  suggested  kindred  questions,  so 
that  as  they  have  advanced  the  field  of  their 
studies  has  constantly  widened  until  far  more 
general  and  fundamental  questions  have  been 
forced  upon  the  attention  and  been  made  the 
subjects  of  inquiry.  Thus  the  ripe  period 
from  fifty  to  sixty-five  years  of  age  is  with 
little  doubt  the  one  which  under  favorable 
conditions  offers  the  greatest  opportunities  for 
research.  A  paragraph  in  President  Prit- 
chett's  letter  of  April  24,  1908,  shows  his 
appreciation  of  the  opportunities  the  univer- 
sities would  secure  if  professors  retired  upon 
service  pensions  could  continue  their  work  in 
research  upon  the  grounds  of  the  imiversity: 

I  can  imagine  no  better  thing  for  an  institution 
d  learning  than  to  have  about  it  a  group  of  men 
who  are  engaged  in  aotive  research  and  who  are 
not  burdened  with  the  load  of  teaching  which 
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fftlls  to  ikioBt  American  teachers.  In  this  way  the 
retiring  allowance  will  contribute  directly  to 
research. 

The  abufles  which,  it  is  intimated,  have  led 
to  the  withdrawal  of  the  sernce  pension,  seem 
to  have  been  on  the  whole  far  less  serious  than 
has  been  assumed.  The  forcing  of  professors 
of  long  service  to  resign  their  positions  has 
generally  carried  with  it  such  danger  to  the 
president's  own  tenure  of  office  that  it  has 
rarely  been  undertaken.  There  has  been  addi- 
tional difficulty  in  that  an  aged  professor 
whose  efficiency  had  been  impaired  would  be 
left  without  adequate  financial  8upi>ort  though 
fully  deserving  of  rewards  upon  the  basis  of 
his  earlier  work.  With  the  service  pension 
provision  withdrawn  it  will  now  be  incumbent 
upon  university  presidents  to  retain  upon  their 
staffs  all  professors  not  physically  disabled  up 
to  the  age  of  sixty-five,  no  matter  what  may  be 
their  efficiency  as  teachers.  It  can  hardly  be 
doubted  that  the  effect  will  be  to  lower  the 
efficiency  of  teaching  in  the  universities. 

Wm.  Herbert  Hobbs 
UNivEBarrr  of  Michioan, 
March  15,  1910 


BOIEVTIFIO  BOOKS 

T%d  Oandasea  and  other  Oxygen  Oatalyats 
concerned  in  Biological  Oxidations,  By 
J.  H.  Kastle.  Hygienic  Laboratory  Bul- 
letin No.  59,  December,  1909. 
The  bulletins  issued  by  the  Hygienic  Labo- 
ratory at  Washington  constitute  a  most  inter- 
esting and  valuable  series  of  contributions 
which  reflect  the  greatest  credit  upon  the 
organization  and  spirit  of  this  important  de- 
partment of  the  Public  Health  and  Marine 
Hospital  Service.  For  the  most  part  these 
publications  consist  of  experimental  researches 
dealing  with  topics  of  timely  interest  to  physi- 
cians and  biologists  in  general,  while  some  of 
them  are  of  the  nature  of  r^sum^s  of  the  lit- 
erature and  the  condition  of  our  knowledge  in 
regard  to  special  problems.  The  bulletin  to 
which  attention  is  called  here  belongs  to  this 
latter  dass.  It  contains  an  elaborate  and 
thorough  review  of  the  history  and  present 
status  of  the  difficult  and  complex  subject  of 


oxidations  particularly  as  they  occur  in  living 
things.  Since  this  review  is  written  by  one 
who  himself  has  been  a  distinguished  con- 
tributor to  the  experimental  investigation  of 
the  subject  it  possesses  the  additional  value  of 
being  an  authoritative  presentation  which 
other  biologists  may  use  with  a  feeling  of  con- 
fidence in  its  accuracy.  Professor  Kastie 
modestly  disclaims  any  pretention  to  com- 
pleteness as  regards  the  literature  consulted 
in  the  preparation  of  the  bulletin,  but  it  will 
be  noted  that  four  htmdred  and  sixty-seven 
references  are  given  in  the  appended  bibliog- 
raphy, and  those  who  read  the  contribution 
will  be  impressed  with  the  fact  that  the  author 
writes  out  of  an  unusual  fullness  of  knowledge 
of  the  subject  in  its  chemical  as  well  as  its 
biological  bearings.  After  the  discovery  of 
oxygen  by  Lavoisier  the  history  of  the  at- 
tempts made  to  disclose  the  nature  of  the 
processes  involved  in  the  physiological  oxida- 
tions of  plants  and  animals  may  be  divided* 
according  to  Kastie,  into  three  periods.  The 
first  of  these  deals  with  the  bluing  of  guai- 
acum,  especially  by  extracts  of  plant  tissues. 
The  names  that  are  important  in  this  connec- 
tion are  Planche,  Taddei  and  particularly 
Schoenbein.  The  last-named  observer  studied 
the  subject  from  many  sides  and  arrived  at  a 
dear  understanding  of  the  fact  that  plants 
and  animals  contain  special  substances,  de- 
stroyed at  temperatures  bdow  that  of  boiling 
water,  which  have  the  property  of  combining 
with  atmospheric  oxygen  and  activating  it  so 
that  it  is  capable  of  effecting  the  wonderful 
oxidations  characteristic  of  living  things. 
Schoenbein  himself  believed  that  these  sub- 
stances render  the  oxygen  active  by  ozonizing 
it,  but  this  view  has  not  been  confirmed  by 
subsequent  work.  The  second  period  is  con- 
nected with  the  work  of  Traube,  who  was 
responsible  for  emphasizing  the  importance  of 
hydrogen  peroxide  in  all  oxidations,  induding 
those  of  living  things.  His  peroxide  theory  as 
devdoped  later  by  Bach,  Engler  and  others 
does  not  assume  that  hydrogen  i)eroxide  itself 
is  formed  in  the  processes  of  physiological 
oxidations,  but  that  the  organic  substances 
which  combine  with  the  oxygen,  designated 
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by  Traube  as  oxidizing  ferments,  form  oom- 
ponnds  of  the  nature  of  peroxides  which  pro- 
mote and  accelerate  the  oxidation  of  other 
substances.  This  view  may  be  represented 
in  its  simplest  form  by  the  two  following 
equations  in  which  A  constitutes  the  oxidizing 
ferment  and  B  the'  substance  whose  oxidation 
is  effected  through  the  agency  of  this  ferment : 

A  +  0,=AO, 
AQ,  +  B=:AO  +  BO 

The  third  period  considered  by  the  author 
extends  to  the  present  time  and  begins  with 
the  work  of  Yoshida,  Bertrand  and  others 
upon  specific  oxidases,  particularly  upon  lac- 
case  and  tyrosinase.  The  very  interesting 
literature  upon  these  and  related  oxidases  is 
reviewed  at  length,  and  the  author  suggests 
the  following  classification  of  the  oxidases  as 
being  in  accord  with  our  present  knowledge: 

1.  Laccase;  ferments  oxidizing  guaiacum, 
guaiacol,  hydroquinone,  phenolphthalin,  tan- 
nin, etc.,  directly  by  means  of  atmospheric  or 
dissolved  oxygen,  and  without  the  interven- 
tion of  hydrogen  peroxide. 

2.  Tyrosinase;  ferments  acting  on  tyrosin 
and  related  substances,  and  responsible  pos- 
sibly for  the  production  of  melanin  and  other 
pigments  in  plants  and  animals. 

d.  Aldehydases;  ferments  oxidizing  aro- 
matic aldehydes  and  related  compounds. 

4.  Indophenol  oxidase;  ferments  oxidizing 
a  mixture  of  a-naphthol  and  para-phenylene 
diamine  to  indophenol. 

6.  The  purin  oxidases. 

6.  The  glycolytic  ferments,  causing  the  dis- 
appearance of  sugar  from  animal  tissues. 

Olosely  related  to  these  oxidases  are  the 
following  catalytic  agents  which  act  in  con- 
junction with  hydrogen  peroxide  or  related 
organic  peroxides: 

1.  Peroxidases;  ferments  which  exert  an 
oxidizing  reaction  only  in  the  presence  of  a 
peroxide,  such  as  hydrogen  peroxide. 

2.  Oatalasee;  ferments  which  actively  de- 
compose hydrogen  i)eroxide. 

8.  Oxygen  carriers  (not  true  ferments); 
this  class  includes  substances  such  as  hemo- 
globin and  hemocyanin  which  are  capable  of 
activating  the  oxygen  of  hydrogen  peroxide. 


even  after  their  solutions  have  been  heated 
to  100«  C. 

This  classification  brings  up  the  perplexing 
question  of  the  distinction  made  between  the 
oxidases  and  peroxidases.  According  to  the 
well-known  views  of  Bach  and  Ghodat  all 
oxygen-activating  ferments  are  really  perox- 
idases. So-called  oxidases,  such  as  laccase  and 
tyrosinase,  consist  of  certain  substances  (oxy- 
genases) capable  of  forming  with  oxygen 
unstable  compounds  of  the  nature  of  perox- 
ides. The  oxygen  in  these  peroxides  is  ren- 
dered active  by  the  ferment  bodies  designated 
as  peroxidases.  Laccase  differs  from  tyro- 
sinase in  the  specific  nature  of  the  constituent 
peroxidase.  Kastle  evidently  does  not  hold  to 
this  or  similar  views,  but  recognizes  the  exist- 
ence of  at  least  two  classes  of  oxidizing  fer- 
ments, the  oxidases  and  the  peroxidases,'  as 
defined  in  the  classification  given  above.  As 
far  as  the  peroxidases  are  concerned,  he  con- 
ceives that  they  are  substances  which  are 
capable  of  producing  peroxides  either  by 
double  decomposition  with  hydrogen  peroxide, 
or  by  forming  an  unstable  addition  product 
with  hydrogen  peroxide.  These  two  possible 
reactions  and  the  resulting  activation  of  the 
oxygen  are  indicated  schematically  in  the  fol- 
lowing  equations   in   which  P   represents   a 

peroxidase: 

(1)  P  +  H^O.  =  PO.-|-H,0 

PO, -f- B  =  BO -h  PO,     or 

PO, -h  2B  =  P -h  2B0 


(2) 


p  +  h:,o,=h.po, 

H,PO,  +  B  =  P  -h  BO  -I-  H,0 


Kastle  emphasizes  the  fact  that  the  perox- 
idase reaction,  as  also  the  catalase  reaction, 
constitutes  one  of  the  most  universal  and  per- 
sistent properties  of  living  tissues.  When 
these  reactions  fail  there  can  be  no  question 
that  the  tissue  or  organism  concerned  is  dead. 

In  other  sections  of  the  review  the  author 
treats  of  the  oxygen  catalysts  of  blood  in 
health  and  disease;  of  the  very  interesting 
discoveries  in  regard  to  the  part  taken  by  cer- 
tain metals  such  as  manganese,  copper  and 
iron  in  the  activity  of  the  oxidases  and  the 
peroxidases,  and  of  the  suggestive  work  done 
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upon  the  production  of  lurtificial  oxidases;  of 
the  nature  and  supposed  functional  impor- 
tance of  the  catalases,  etc.  It  would  be 
scarcely  possible  in  fact  to  enumerate  in  a 
brief  notice  all  of  the  important  points  which 
are  discussed  and  reviewed.  The  author  has 
laid  his  fellow  biologists,  who  may  be  con- 
cerned in  understanding  the  nature  of  physi- 
ological oxidations,  under  a  debt  of  gratitude 
for  his  able  and  exhaustive  presentation  of 
this  difficult  subject.  We  can  only  wish  that 
with  his  own  extensive  first-hand  knowledge 
of  the  facts  he  had  attempted  to  winnow 
from  the  great  mass  of  contradictory  or  di- 
vergent observations  those  that  to  him  might 
seem  to  be  entitled  to  at  least  provisional 
acceptance  at  the  present  time.  The  reader 
who  is  not  a  specialist  in  this  line  of  work  is 
somewhat  at  a  loss  to  appreciate  how  the  bal- 
ance of  evidence  tends  in  regard  to  many  of 
the  disputed  i>oints. 

W.  H.  Howell 

The    Evolution    of    Worlds.      By    Peroival 
Lowell.    Pp.  xiii-|-262;  12  plates  and  56 
text  cuts.    New  York,  The  Macmillan  Com- 
pany.   1909.    $2.50  net. 
This  wo^  is  written  in  the  well-known  at- 
tractive style  of  the  author.    It  is  interesting 
and  will  probably  fascinate  and  charm  many 
readers  of  popular  science.    Its  charm,  how- 
ever, lies  in  the  literary  skill  of  the  author, 
in  the  attractiveness  with  which  the  book  is 
manufactured,  in  the  heavy  paper,  its  clear 
type   and  its  beautiful   illustrations.     As   a 
work  of  art  the  book  is  charming  and  valu- 
able; as  an  exposition  of  scientific  facts  and 
theories  it  is  exasperating. 

The  theme  of  the  book  is  the  evolution  of 
the  solar  system,  the  process  by  which  the 
planets  came  into  existence,  the  phases 
through  which  the  world  has  passed,  and 
through  which  it  is  destined  to  pass.  Ever 
since  Laplace,  in  1796,  formulated  and  pub- 
lished the  nebular  hypothesis,  the  subject  of 
the  birth,  growth  and  death  of  worlds  has 
aroused  great  interest  and  has  attracted  many 
able  investigators.  For  nearly  one  hundred 
years  the  beautiful  and  simple  theory  of  La- 


place was  accepted  in  its  entirety  by  aeientifio 
writers.  During  the  last  quarter  of  a  century, 
however,  much  has  been  learned  concerning 
the  present  condition  of  the  solar  system,  and 
many  facts  have  been  developed  which,  while 
establishing  the  broad  underlying  idea  of 
planetary  evolution,  can  not  be  reconciled 
with  the  simple  Laplacian  hypothesis.  Sir 
G^rge  Darwin  accepted  the  main  outlines  of 
the  nebular  hypothesis  and  accounted  for  the 
discrepancies  between  theory  and  fact  by  the 
agency  of  tidal  friction.  But  tiiere  are  limits 
to  the  potency  of  tidal  friction  and  even  in  its 
modified  form  the  nebular  hypothesis  fails  to 
account  in  a  satisfactory  manner  for  all  the 
complicated  details  of  the  solar  system. 

Within  comparatively  recent  years  Cham- 
berlin  and  Mioulton  have  advanced  what  is 
called  the  '^ planetesimal "  or  '^spiral"  hy- 
pothesis. It  explains  many  of  the  difficulties 
^icountered  by  the  Laplacian  or  nebular  hy^ 
pothesis  and  is  undoubtedly  the  most  satisfac- 
tory working  theory  yet  advanced.  Their  first 
papers  were  published  as  early  as  1900,  since 
which  date  they  have  from  time  to  time  elabo- 
rated and  developed  their  theory. 

Now,  Lowell's  book,  in  its  main  features,  is 
an  exposition  of  tiie  '^  planetesimal"  theory, 
but  an  exposition  with  no  reference  to,  or 
mention  of,  the  woric  of  Ohamberlin  or  Moul- 
ton.  It  is  like  the  play  of  Hamlet  with  Ham- 
let left  out.  Neither  Chamberlin's  nor  Moul- 
ton's  name  appears  in  the  index,  nor,  in  a 
careful  reading  of  the  bods,  do  we  find  any 
mention  of  them  or  of  ^' planeteeimal ''  or 
'' spiral''  hypothesis.  This  is  not  so  strange 
as  at  first  glance  it  might  appear,  for  Pro- 
fessor Lowell  has  recently  attacked  the  sci- 
entific value  of  the  theory  and  the  standing 
of  its  authors.  In  the  Atlantic  MontMy  for 
August,  1909,  LoweU  refers,  in  a  foot  note,  to 
Chamberlin  and  the  planetesimal  theory  in  the 
following  words :  "  Astronomically  he  is  una- 
ware that  what  prompted  his  contention,  the 
planetesimal  hypothesis,  is  ma^maticaUy  un- 
sound"  The  publication  of  the  ^^  Evolution  of 
Worlds,"  with  its  nameless  presentation  of  the 
planetesimal  hypothesis,  shows  that  while 
Lowell  appreciates  the  fundamental  correct- 


imn.  1,  I8I0] 


SCIENCE 


607 


II668  of  the  theory  and  its  value  as  a  working 
hypothesis,  he  is  unwilling  to  admit  his 
former  error  and  to  give  to  true  scientific 
workers  the  credit  which  justly  belongs  to 
them. 

This  obvious  attempt  at  consistency  on 
Professor  Lowell's  part  is  rather  belated,  for, 
as  a  rule,  inconsistencies  do  not  bother  him. 
His  books  are  full  of  them.  He  is  so  inter- 
ested in  marshaling  his  facts  and  proving  the 
point  at  immediate  issue,  that  he  appears  to 
forget  that  at  some  other  time,  in  some  other 
place,  he  has  arrayed  the  same  facts  differ- 
ently and  by  them  proved  the  exact  opposite. 
In  order  to  prove,  for  example,  that  certain 
dark  lines,  which  appear  in  his  drawings  of 
Venus,  really  exist  and  form  iiermanent  mark- 
ings on  this  planet,  Lowell  argues,  against  the 
evidence  of  other  investigators,  that  Venus  is 
surrounded  by  a  very  thin  atmosphere, 
''gauze  of  the  most  attenuated  character'' — 
that  the  brilliancy  of  the  planet  is  due  to  this 
very  thinness  of  atmosphere.  In  another 
chapter  Lowell  finds  the  briUiancy  of  Jupiter 
and  Saturn  mostly  due  to  dense  cloud  forms 
in  their  atmospheres.  On  the  one  hand,  Venus 
has  no  clouds  because  she  is  bright,  while 
on  the  other  hand,  Jupiter  and  Saturn  are 
bright  because  of  clouds.  Again  these  same 
markings,  or  pseudo-markings,  on  the  disc  of 
Venus  have  been  variously  described  by  Lowell 
in  his  different  pai>ers  and  books. 

The  book  contains  many  loose  statements  of 
scientific  facts  and  principles,  and  conclu- 
sions are  drawn  by  special  pleadings  and  by 
apt  illustrations  rather  than  by  any  course  of 
logical  reasoning.  Tet  with  all  this,  and  in 
spite  of  exaggerations  and  obvious  attempts 
to  create  popular  excitement,  the  book  gives 
tiie  general  reader,  in  an  attractive  form,  a 
more  or  less  accurate  conception  of  the  latest 
ideas  in  regard  to  the  evolution  of  our  world. 
It  is  a  pity  that  the  work  of  such  a  brilliant 
writer  should  be  marred  by  his  all  too  evident 
faults. 

Chas.  Lane  Poob 

Aerial  NavigaHan  of  T(hday;  a  Popular  Ac- 
count of  the  Evolution  of  Aeronautics.    By 


Charles  C.  Turner.  Philadelphia,  J.  B. 
Lippincott  Co.  1910.  8vo,  pp.  827.  Illus- 
trated. 

This  book,  which  is  one  of  the  few  of  its 
kind  in  the  English  language,  was  brought 
out  simultaneously  last  autumn  in  this  coun- 
try and  in  England.  Its  English  author 
shows  his  predilection  in  ways  hereafter  men- 
tioned, but,  while  he  has  made  some  long  bal- 
loon voyages  he  modestly  refrains  from  ob- 
trudiDg  them  upon  the  reader,  unlike  most 
writers  of  books  upon  aeronautics,  who  usually 
emphasise  the  particular  subject  with  which 
thoy  are  most  familiar.  The  reviewer  himself 
is  no  exception,  since  in  his  '^  Conquest  of  the 
Air,"  a  smaller  contemporary  work,  of  similar 
scope  to  the  one  under  consideration,  he  gives 
first  place  to  his  own  explorations  in  the  ele- 
ment that  man  has  conquered  after  so  long  a 
struggle.  Mr.  Turner  begins  with  a  history 
of  ballooning  and  the  principles  involved  in 
both  spherical  and  dirigible  balloons,  mechan- 
ical flight  being  treated  in  the  same  way. 
There  follows  a  chapter  on  the  aerial  ocean, 
which  is  a  coxnpilation  of  observations  by 
European  aerologists,  often  without  context  or 
sufficient  explanation.  The  remaining  chap- 
ters discuss  the  applications  of  aerial  naviga- 
tion and  its  i)ossibilities,  especially  in  warfare. 
Rather  out  of  place  is  the  concluding  chapter 
on  typical  flying  machines  and  dirigible  bal- 
loons. '^Useful  tables,"  a  useless  glossary  of 
English  and  French  aeronautical  terms  and  a 
very  inadequate  bibliography  occupy  the  re- 
mainder of  the  821  pages.  The  book  is  clearly 
written,  profusely  illustrated  with  pictures 
and  diagrams  and  gives  a  good  idea  of  the 
past  history  and  present  status  of  aeronautics. 
The  sanguine  prophecies  of  its  future  devel- 
opment recall  the  extravagant  and  unrealized 
hopes  which  were  indulged  in  when  the  bal- 
loon was  invented  and  render  the  adage, 
'^  never  prophesy  unless  you  know,"  a  particu- 
larly safe  one  to  follow  as  regards  this  new 
art. 

No  book  of  the  kind  can  be  entirely  free 
from  mistakes,  but  it  would  seem  that  the 
editor  of  Aeronautics,  who  read  the  MS.  and, 
to  quote  the  author,  ^'  than  whom  there  is  no 
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better  authority/'  should  have  perceived  a 
good  many  errors  of  omission  and  commission. 
Not  even  in  England  do  authorities  now 
maintain  that  Olaisher  and  Cozwell  reached 
the  height  of  7  miles,  as  stated  on  pages  81  and 
160,  so  that  the  record  of  34,400  feet  belongs 
to  Berson  and  Siiring,  in  Germany,  and  the 
balloon  "Preussen,"  holding  800,000  cubic 
feet  of  gas,  in  which  they  ascended,  is  much 
larger  than  the  French  '^  G^ant,"  said  on  page 
88  to  be  the  largest  free  balloon  eyer  con- 
structed. In  the  table  of  long  balloon  yoy- 
ages,  the  distance  of  872  miles  trayeled  by 
Ezbsloh  and  Clayton  during  the  Qordon- 
Bennett  race  from  St.  Louis  in  1907  is  ig- 
nored, although  shorter  yoyages  in  Europe 
during  the  same  year  are  enumerated.  There 
are  inaccuracies  also  in  the  table  of  early 
air-ships,  for  the  speed  of  the  first  successful 
dirigible  balloon  of  Eenard  and  Krebs  was 
14  miles  per  hour  and  not  7i  miles,  and 
Santos-Dumont  won  the  Deutsch  prize,  by 
circling  the  Eiffel  Tower,  in  1901,  and  not 
in  1898.  As  regards  the  first  mechanical 
flights  it  is  wrong  to  say  on  page  81  that  the 
flights  of  Farman  and  Delagrange  in  1907-^ 
''were  being  eclipsed  in  America  by  the 
Brothers  Wright,"  when  the  latter  had  made 
longer  flights  several  years  before.  The 
Malay  kite  (page  96)  is  not  analogous  to  the 
''finbat,"  since  it  has  no  plane  projecting  at 
right  angles  from  the  middle.  Hargrave's  kite 
is  correctly  described,  as  is  rarely  the  case,  in 
having  no  continuous  comer  sticks  which 
were  added  by  Clayton.  The  Wright  aero- 
plane does  not  start  on  a  declined  rail  (page 
168).  Exceptions  can  be  taken  to  some  of 
the  meteorological  conclusions,  6.  g.,  that  the 
seasonal  and  daily  changes  of  temperature 
are  much  less  at  an  altitude  of  5,000  feet  than 
at  the  ground,  because  the  contrary  has  been 
found  by  the  Blue  Hill  observations.  The 
statement  that  an  Englishman,  Archibald, 
first  used  kites  to  lift  automatic  registering 
instruments,  on  page  158,  apparently  contra- 
dicts one  on  page  94  that  in  1894,  for  the  first 
time,  automatic  recording  apparatus  was  sent 
up  on  kites  from  Blue  Hill.  The  last  is  cor- 
rect, if  instruments  recording  graphically  and 


continuously,  such  as  are  now  generally  used 
to  obtain  observations  in  the  upper  air,  are 
meant.  Andr^,  on  his  ill-fated  north-polar 
voyage,  had  two  companions,  Fr&nkel  and 
Strindberg,  and  not  three,  as  said  on  page  196. 
It  can  not  be  admitted  that  a  projectile  fired 
vertically  would  fall  back  with  the  velocity 
with  which  it  left  the  gun,  as  is  asserted  on 
page  213.  If  dirigible  balloons  are  unable 
to ''  tack,"  like  sailing  ships  (page  226)  this  is 
equally  true  of  flying  machines.  The  species 
of  wood  suitable  for  constructing  the  latter 
which  are  named  on  page  269,  have  a  foreign 
habitat  and  none  equal  the  American  spruoe. 
In  the  index,  John  Wise,  the  old-time  balloon- 
ist,  is  confounded  with  Lieutenant  Wise,  the 
modem  kite-experimenter. 

The  aeronautical  achievements  are  brought 
down  to  August,  1909,  after  Bleriot's  flight 
across  the  Channel  had  brought  home  to  Eng- 
lishmen the  i>ossibility  of  aerial  invasion, 
which  furnished  the  psychological  moment  for 
publishing  this  book.    A.  Lawhbncb  Botch 

Blxte  Hill  Metbobolooigal  Obsebvatost 


SCIENTIFIC  JOUKNALB   AND  ARTICLES 

The  March  number  (volume  16,  number  6) 
of  the  BuUetin  of  the  American  MathemiUical 
Society  contains:  Beport  of  the  annual  meet- 
ing of  the  society,  by  F.  N.  Cole;  Beport  of 
the  winter  meeting  of  the  Chicago  Section, 
by  H.  E.  Slaught;  Beport  of  the  meeting  of 
the  American  Association,  by  G.  A.  Miller; 
"  Shorter  notices  " :  Smith's  Bara  Arithmetica, 
by  L.  L.  Jackson ;  Fine  and  Thompson's  Coor- 
dinate Ceometry,  by  E.  B.  Cowley;  Boutroux's 
Fonctions  defin6es  par  les  Equations  diff^ren- 
tielles  du  premier  Ordre,  by  C.  L.  E.  Moore; 
Worms  de  Bomilly's  Premiers  Principes  des 
Sciences  mathtoatiques,  by  J.  B.  Shaw; 
Auerbach's  Taschenbuch  fiir  Mathematiker 
und  Physiker,  by  J.  B.  Shaw;  Laurent's 
Statistique  mathtoatique,  by  H.  L.  Biets; 
Duhem's  Th^rie  physique  de  Platon  k  Oali- 
16e,  by  E.  B.  Wilson;  Clark's  Slide  Bule,  by 
F.  Cajori;  Annuaire  du  Bureau  des  Longi- 
tudes pour  I'An  1910,  by  E.  W.  Brown. 
''Notes  on  the  Institut  de  France  and  the 
annual   meeting  of  the  Academic   des   Sci- 
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ences/'  by  R  C.  Archibald;  "Notes";  "New 
Publications." 

Thb  April  number  of  the  BuUeiin  contains: 
"Simon  Newcomb,"  by  E.  W.  Brown;  "A 
new  proof  of  Weierstrass's  theorem  concern- 
ing the  factorization  of  a  power  series,"  by 
G.  A.  Bliss;  "On  some  theorems  in  the  Lie 
theory/'  by  L.  D.  Ames;  "On  the  discontin- 
uous {-groui>s  defined  by  rational  normal 
curres  in  a  space  of  n  dimensions,"  by  J.  W. 
Toung;  "A  new  analytical  expression  for  the 
number  v,  and  some  historical  considerations," 
by  Q.  Vacca;  Eeview  of  Hermite's  Works, 
Volume  n.,  by  James  Pierpont;  "Shorter 
notices":  Serret-Scheffers,  Differential-  und 
Integralrechnimg,  third  edition.  Volume  III., 
by  A.  S.  Crathome;  Eichter's  Kreis  und 
Kugel  in  senkrechter  Projection,  by  D.  D. 
Leib;  Oranville's  Plane  and  Spherical  Trig- 
onometry, by  Jacob  Westlund;  Lecomu's 
Dynamique  appliqu^  and  Boulanger's  Hy- 
dranlique  g^nerale,  by  J.  B.  Shaw;  Schaf- 
heitlin's  Bessekche  Funktionen,  by  A.  R. 
Crathome.  Correction ;  "  Notes  " ;  and  "  New 
Publications." 


REFLECTIONS  ON  JOLY'8   METHOD  OF 
DETERMINiya  THE  OCEAN'S  AOE 

As  is  well  known  to  all  geologists,  the  very 
important  method  of  estimating  the  age  of 
the  ocean  devised  by  Mr.  J.  Joly  consists  sub- 
stantially in  dividing  the  total  sodium  content 
of  the  sea  water  by  the  yearly  contribution 
from  the  land,  this  annual  tribute  being  ascer- 
tained by  analyzing  river  waters  and  gauging 
the  streams.  It  is  assumed  on  uniformitarian 
principles  that  what  variation  there  has  been 
in  the  annual  salt  tribute  is  undiscoverable.* 
In  a  long-forgotten  memoir  Edmund  Halley* 
made  a  very  similar  suggestion  and  antici- 
pated Lyell  in  propounding  a  strictly  uniform- 
itarian doctrine  of  the  accumulation  of  salt 

Oceanic  sodium  is  at  least  chiefiy  derived 
from  lime-soda  feldspars,  which  as  essential 
constituents  are  practically  confined  t<5  Arch- 

^  Trans.  R,  8.  Dublin,  Vol.  7,  1899,  p.  23,  and 
Brit.  Assoc.  Rep.,  1900,  p.  369. 

'  SdSNGE,  Vol.  XXXI.,  March  25,  1910,  p.  459, 
and  Phil  Trans.,  Vol.  29,  1716,  p.  296. 


ean  and  later  igneous  rocks.  The  original 
surface  of  the  earth  must  have  consisted  of 
such  rocks  to  the  exclusion  of  all  others,  while 
at  the  present  day  the  greater  part  of  the  land 
area  is  covered  with  sedimentaries.  Now  the 
rate  of  decomposition  of  rocks  is  chiefly  de- 
pendent on  exposure.  Even  in  areas  of  an- 
cient feldspathic  massives  decomposition  does 
not  seem  to  penetrate  to  great  depths.  Thus 
in  the  southern  Appalachians  great  areas  of 
gneiss  and  allied  rocks  are  now  covered  by  a 
blanket  of  saprolite  (rotten  rock  in  place) 
which  is  in  many  localities  50  feet  in  thick- 
ness, but  at  all  the  points  where  I  have  ob- 
served it  less  than  100  feet  thick.  Immedi- 
ately below  the  saprolite  blanket  there  is 
incipient  decomposition  and  the  feldspars  are 
milky,  but  not  many  yards  lower  down  the 
feldspars  are  characteristically  translucent  and 
the  rock  bluish  in  tint.  A  layer  of  decompo- 
sition products  100  feet  thick  seems  to  arrest 
decay.  Corresponding  statements  are  true  of 
Tertiary  volcanics  excepting  where  the  decom- 
position is  solfataric.  On  the  other  hand 
Mesozoic  and  Paleozoic  massive  rocks  deeply 
buried  under  sediments  are  not  seldom  found 
to  be  very  free  from  decomposition.  In  short, 
buried  massives  decompose  at  a  rate  which  is 
scarcely  sensible. 

It  is  quite  conceivable  that  in  the  far  distant 
future  all  the  massive  rocks  might  be  thor- 
oughly decomposed  down  to  sea  level  or  a  trifle 
below.  The  continents  would  then  be  exclu- 
sively detrital.  Under  such  conditions  there 
could  be  no  further  important  additions  to  the 
sodium  content  of  the  ocean,  for  there  would 
then  be  no  leaching,  while  mere  diffusion  to 
any  considerable  distance  is  too  inordinately 
slow  to  produce  any  noteworthy  result  even  in 
millions  of  years. 

Thus  in  the  distant  past  there  must  have 
been  a  time  when  a  far  greater  mass  of  mas- 
sive rock  was  decomposed  each  year  than  now 
decays  in  the  same  period;  and  a  limit  to  this 
process  can  also  be  foreseen.  The  total  area  of 
exposed  massives  has  surely  diminished  and 
will  continue  to  diminish.  Climate  and  tem- 
perature may  perhaps  have  been  in  the  past 
much  what  they  are  to-day;  the  rate  of  chem- 
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ical  denudation  per  unit  area  may  not  have 
changed  considerably,  but  the  most  rigid  uni- 
f  ormitarian  would  not  maintain  that  the  total 
area  of  exposed  massive  rocks  has  been  con- 
stant. The  inference  seems  unavoidable  that 
sodium  accumulation  is  an  asymptotic  process 
which  progressed  more  rapidly  (though  pos- 
sibly not  with  greater  intensity)  in  the  dis- 
tant past  and  will  come  substantially  to  an 
end  when  a  certain  very  finite  layer  of  surface 
material  has  been  exhausted.  It  seems  worth 
while  to  attempt  some  rough  estimates  based 
on  this  conception  of  the  saltness  of  the  ocean. 

There  is  a  great  deal  of  evidence  for  the 
elder  Dana's  generalization  as  to  the  perma- 
nence of  continental  areas.  Dana  would  have 
been  the  last  to  assert  absolute  invariability 
of  the  land  area  but,  just  as  it  seems  less 
hazardous  to  assume  a  uniform  areal  rate  of 
decomi>osition  than  any  uncertain  or  fanciful 
variation  of  that  rate,  so  it  seems  safest  for 
the  present  purpose  to  suppose  the  total  area 
constant. 

The  simplest  law  compatible  with  the  con- 
ditions set  forth  is  that  the  proportionate  de- 
crease in  the  sodium-producing  exposures  of 
massive  rocks  has  been  constant.  This  is  of 
course  the  familiar  compound-interest  law. 
In  other  words  the  hypothesis  proposed  is  that 
the  area  of  exposed  sodium-bearing  rocks  can 
be  represented  approximately  by  the  descend- 
ing exponential  which  is  so  characteristic  (in 
Mr.  Walcott's  words)  of  cases  in  which  ^^an 
entity  is  subject  to  gradual  extinction  or  ab- 
sorption." 

If  il  is  the  total  constant  land  area  and  y 
the  exposure  of  sodium-bearing  rocks  when  the 
ocean  had  an  age  of  i  years  while  c  is  a  certain 
constant  to  be  determined  from  limiting  con- 
ditions, then  the  hypothesis  to  be  examined  is 

y=zAert/o        or        t  =  o  log  A/y, 

Suppose  the  total  sodium  content  of  the 
ocean  at  time  ^  to  be  iV  and  let  my  be  the 
increment  of  JV'  in  any  one  year.  Then  m 
being  constant 

N  =  J*mydt  =  Amc  ( 1  —  y/A ) . 

Here  N  is  pretty  well  known,  and  so  is  A,  or 


at  least  its  present  value,  while  m  and  the  value 
of  y  for  the  present  time  are  known  to  a  cer- 
tain degree  of  approximation.  Hence  e  can 
be  found.  If  i  were  infinite,  y  would  become 
zero,  and  therefore  Amc  represents  the  total 
sodium  which  can  possibly  be  supplied  to  the 
ocean  if  the  hypothesis  fits  the  case.  From 
this  total  it  is  easy  to  compute  the  thicknesH 
of  the  layer  of  average  massive  ro<^  which 
would  yield  it. 

Mr.  holy's  assumption  expressed  in  this  no- 
tation is  that,  subject  to  minor  corrections,* 
the  age  t  would  be  given  by  N/my.  His  data 
are 

N  =  14,694  X  10»*     and     my  =  166.42  X  lif 
tonnes  (or  metric  tons)  and  I  shall  adopt  the 
same    values    in    order    to    obtain    strictly 
comparable    results.      The    ratio    N/m^    is 
94.644  X  lO*. 

A  careful  study  of  the  areas  of  exposure  of 
the  principal  geological  formations  was  made 
by  the  late  distinguished  physical  geographer 
Lieutenant-General  Alexis  von  Tillo.  This 
includes  the  Archean  and  the  younger  erup- 
tives,  the  results  being  expressed  in  hundredths 
of  the  total  surveyed  area.  The  following  is 
an  extract  from  von  Tillo's  table.* 


Continent  Arohean 

Europe 20.6 

AAia  17.7 

Africa   18.4 

Ooeanica  20.0 

North  America  ....  27.2 

South  America   ....  18.7 

Mean  20.S 


Eruptlyflf 

Total 

1.3 

21.9 

4.7 

22.4 

2.2 

20.6 

4.8 

24.8 

6.5 

32.7 

4.6 

23.8 

4.0 


24.3 


The  most  recent  geological  map  of  North 
America  (compiled  by  Mr.  Bailey  Willis) 
shows  that  the  relative  area  of  exposed  feld- 
spathic  rocks  on  this  continent  is  not  so  large 
as  was  supposed  when  von  Tillo  wrote,  and« 
though  I  have  made  no  minute  measorementa, 
this  exposure  as  now  mapped  seems  not  to  ex- 
ceed 26  per  cent.  With  this  emendation  von 
Tillo's  table  shows  a  truly  remarkable  uni- 

*  Especially  for  marine  denudation  and  uncer- 
tainty in  the  volume  of  the  ocean. 

^  Oampiea  Rendua,  Paris,  Vol.  114,  1892,  pp.  246, 
967. 
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f oimity  throughout  the  world,  all  the  figures 
lying  betwe«Q  a  fourth  and  a  fifth  of  the  total 
area.  He  too  was  impreeaed  by  the  smaUness 
of  the  variation  in  the  relative  areas  of 
Archean  exposures* 

It  seems  well  established  that  at  the  present 
day  the  relative  area  of  y/A  lies  between  two 
tenths  and  three  tenths.  The  values  for  the 
constant  c,  the  ultimate  sodium  accumulation, 
Amc,  and  the  present  age,  i,  as  computed  from 
the  formula  are  given  in  the  following  table 
for  these  extremes  and  also  for  y/i,  =  l/4. 


ViA  0.20 

0  23.636  X  10* 
Amc  N  5/4 

*  38.0  X  l(f 


0.25 
31.615  X  10* 

N4/S 
43.7  X  10* 


030 
40.619  X  W 

N  10/7 
48.8  X  10» 


It  can  also  be  computed  from  the  formulas 
at  what  rate  the  area  of  massive  rocks  is  di- 
minishing. This  is  expressed  by  du/dt=: 
—  y/c.  Substituting  for  y  its  value  in  terms 
of  A  and  taking  A  at  134.38  X  10*  square  kilo- 
meters gives  the  mean  annual  net  decrement 
for  each  of  the  three  cases  at  almost  exactly 
one  square  kilometer  in  spite  of  additions  due 
to  vulcanism,  a  result  which  is  certainly  not 
startling. 

Mr.  F.  W.  Clarke*  has  shown  that  a  shell  of 
average  igneous  rock  enveloping  the  globe  and 
2,225  feet  (678.2  meters)  thick  would  furnish 
all  the  salt  of  the  ocean.  The  ultimate  thick- 
ness of  the  decomposed  sheUs  corresponding 
to  the  three  values  of  y/A  would  be  propor- 
tional to  Amc,  that  is,  848, 904  and  969  meters, 
respectively,  so  that  Clarke's  shell  would  never 
assume  improbable  dimensions,  or  exceed  three 
fifths  of  a  mile. 

Much  the  weakest  point  in  this  speculation 
seems  to  me  to  be  the  assumed  constancy  of 
the  land  area.  This  has  assuredly  fluctuated, 
yet  when  shallow  seas  flooded  portions  of  the 
continents,  marine  denudation  took  the  place 
of  erosion  in  part,  at  least,  and  was  possibly  an 
equivalent.  A  is  taken  as  constant  only  be- 
cause there  seems  no  way  at  present  in  which 
its  variations  can  be  rationally  represented. 
The  present  marine  denudation  is  offset  to 
some  extent  by  wind-borne  or  cyclic  salt.    It 

■ ''  Data  of  Geoehemistry,"  1908,  p.  28. 


seems  to  me  needless  to  consider  the  sodium 
contfflit  of  sedimentaries  as  a  source  of  supply 
for  the  ocean.  Limestones  contain  a  mere 
trace  of  sodium.  Shales — ^which  are  the  prev- 
alent detrital  rocks — (including  clay,  day- 
slate  and  phyllite)  contain  sodium,  but  seem- 
ingly in  a  stable  form,  since  ancient  phyllites 
and  modem  days  are  indistinguishable  by 
their  sodium  content.  Sandstones  do  not  con- 
tain enough  sodium  to  affect  the  problem  of 
the  earth's  age,  considering  the  greater  uncer- 
tainties. Possibly  some  massives  imderlying 
thin  layers  of  sedimentaries  yield  a  little 
sodium,  but,  per  contra,  areas  properly  mapped 
as  Archean  or  massive  are  in  many  localities 
protected  by  saprolite.  This  is  true  locally 
even  in  glaciated  Alaska.  Considering  such 
protection,  I  believe  the  effective  value  of  y/A 
to  be  nearer  a  fifth  than  a  quarter. 

Possibly  it  may  be  worth  while  to  refer  to 
the  evident  fact  that  if  the  descending  ex- 
I)onential  properly  represents  the  history  of 
the  accumulation  of  sodium  in  the  ocean,  this 
became  highly  saline  much  earlier  than  on  Mr. 
Joly's  theory.  Thus  when  the  earth  was  half 
its  present  age  the  law  of  linear  increment 
would  of  course  imply  that  there  was  half  as 
much  salt  in  the  ocean  as  there  is  now,  while 
if  the  exponential  rdation  holds  good  and 
y=:A/5,  the  ocean  at  that  epoch  contained 
seven  tenths  of  the  present  amount.  The 
fauna  of  the  Paleozoic  indicates  a  salt-water 
habitat.  If  the  deep  was  then  as  briny  as  it 
now  is,  it  must  have  taken  in  a  vast  amount 
of  juvenile  water  in  the  mean  time  on  either 
hypothesis. 

The  annual  increment  of  N  or  the  quantity 
here  called  my  is  susceptible  of  improved  de- 
termination, as  every  one  has  recognized.  Mr. 
Clarke  is  now  engaged  on  a  discussion  of  this 
subject  based  on  far  more  extensive  material 
than  was  at  Mr.  Joly's  disposal,  and  his  re- 
sults will  be  available  in  a  few  months.  When 
they  are  known,  it  wiU  take  only  a  few  minutes 
to  recompute  the  age  of  the  earth  on  the  hy- 
pothesis here  discussed. 

The  foregoing  speculation  is  based  on  the 
assumption  that  the  area  of  sodif  enms  rocks 
has  diminished  by  a  constant  proportion  (1/c) 
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per  unit  of  time — about  a  thirty-millionth  part 
each  year.  This  can  not  be  precisely  true,  but 
I  think  it  must  be  a  better  approximation 
than  the  hypothesis  that  this  area  has  under- 
gone no  diminution  at  all.  The  results  may 
err  in  either  direction.  Thus  the  rate  of  dim- 
inution may  fluctuate;  if  it  is  now  above  the 
average  the  exponential  relation  would  give 
too  low  a  value  for  the  earth's  age,  and  vice 
versa.  Whether  the  rate  is  actually  above  or 
below  the  average  we  have  no  means  of  dis- 
covering. Again  it  is  wholly  improbable  that 
either  intensity  of  decomposition  or  the  aver- 
age yield  of  sodium  per  square  kilometer  of 
sodiferous  rocks  has  always  been  the  same, 
and  this  yield  may  now  exceed  the  mean  or 
fall  short  of  it. 

It  appears  that  Mr.  Joly's  linear  relation 
between  oceanic  sodium  and  its  increment 
must  lead  to  an  excessive  estimate  of  the 
earth's  age,  at  least  when  the  increment  is 
duly  determined.  Thus  that  method  assigns 
a  limit,  a  knowledge  of  which  is  very  valuable 
as  a  check  on  other  computations.  On  the 
other  hand,  the  ages  computed  from  his  data 
by  the  exponential  expression  seem  to  me  sus- 
piciously low.  Various  trains  of  reasoning 
lead  me,  at  least,  to  believe  that  50  million 
years  is  not  a  maximum  but  a  minimum  age; 
if  so  and  if  the  exponential  hypothesis  is  ap- 
plicable then  Mr.  Joly's  datum  for  the  annual 
sodium  increment  is  too  large. 

George  F.  Becker 

Washington,  D.  C, 
February  26,  1910 


BOTANICAL   NOTES 


RECENT  STUDIES  OF  THE  FUNGI 

Dr.  J.  J.  Davis's  "Fourth  Supplementary 
List  of  Parasitic  Fungi  of  Wisconsin"  in  the 
Transactions  of  the  Wisconsin  Academy  of 
Sciences,  Arts  and  Letters  adds  many  new 
hosts,  many  species  not  hitherto  reported,  and 
some  species  new  to  science.  All  of  the  latter 
are  Fungi  Imperfecti.  With  this  may  be 
noticed  the  same  author's  "Mycological  Nar- 
rative of  a  Brief  Journey  through  the  Pacific 
Northwest"  (in  the  same  Transactions)  in 
which  we  are  reminded  of  the  itineraries  of 


the  earlier  botanists,  like  Kalm  and  Purscb, 
or  even  the  master  traveling  botanist,  Linnl, 
in  which  not  only  are  we  told  of  the  plants 
observed  and  collected,  but  we  are  made  de- 
lightfully aware  of  the  botanist  himself.  Our 
younger  botanists  might  profitably  study  the 
style  of  the  paper  before  us. 

In  these  days  when  all  lichens  are  fungi^ 
we  may  notice  here  L.  W.  Riddle's  "Key  to 
the  Species  and  Principal  Varieties  of  Cla- 
donia  occurring  in  New  England,"  which 
appeared  in  Bhodora  for  November,  1909.  It 
looks  promising,  and  no  doubt  will  be  helpful 
to  students. 

Of  quite  a  different  nature  is  Professor 
Atkinson's  paper  on  "  Some  Problems  in  the 
Evolution  of  the  Lower  Fungi,"  published  in 
Annates  Mycologici,  1909.  It  was  first  de- 
livered as  the  presidential  address  before  the 
Botanical  Society  of  America.  In  a  most 
ingenious  manner  the  author  argues  for  the 
origin  of  the  Phycomycetes  from  the  lower 
unicellular  algae  such  as  the  Protococcoideae 
through  Chytridiales,  to  Saprolegniales,  etc 
He  discusses  the  "degenerative  influence  of 
parasitism  "  and  comes  to  the  conclusion  that 
"  there  seems  little  in  support  of  the  theory." 
On  the  contrary,  he  builds  up  "a  natural 
series  from  Chytridiales  to  the  Oomycetes  and 
Zygomycetes,  showing  progressive  evolution  of 
the  vegetable  body  and  sexual  process."  While 
the  paper  may  not  be  conclusive,  it  is  sug- 
gestive and  should  be  read  by  every  student 
of  the  lower  fungi. 

W.  H.  Brown,  in  a  note  on  "Nuclear  Phe- 
nomena in  Pyronema  confluens  "  in  the  Johns 
Hopkins  University  Circular,  1909,  points  out 
that  "it  seems  probable  that  the  fusion  of 
the  sexual  nuclei  originally  took  place  in 
the  ascogonium,  but  later  was  delayed  until 
some  point  in  the  development  of  the  asco- 
genous  hyphae."  In  this  way  he  suggests  a 
reason  for  the  disappearance  of  the  functional 
sexual  organs  in  many  fungi. 

Here  may  be  mentioned  several  papers  on 
the  economic  aspects  of  certain  parasitic 
fungi;  namely,  H.  T.  Gussow's  "Serious 
Potato  Disease  occurring  in  Newfoundland'" 
(Bull.  63,  Canadian  Dept.  Agric),  in  which  a 
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species  of  ChrysaphlyctU  is  shown  to  be  the 
cause  of  a  canker  of  the  tubers  which  has 
been  yery  destructive  in  Europe  and  has  now 
appeared  in  Newfoundland.  It  produces 
rough  nodules  which  emerge  from  the  ^^  eyes  " 
and  enlarge  and  spread  over  the  surface  of  the 
tubers.  So  too  the  botanist  will  find  much  of 
interest  in  B.  E.  Smith's  '^Beport  of  the 
Plant  Pathologist "  in  Bull.  208  of  the  Cali- 
fornia Experiment  Station,  including  as  it 
does  discussions  of  pear  blight,  walnut  blight, 
apricot  diseases,  brown  rot,  etc.,  with  a  list  of 
plant  diseases  additional  to  those  previously 
reported.  One  of  the  most  useful  of  recent 
papers  on  plant  diseases  is  Professor  Heald's 
''Symptoms  of  Disease  in  Plants"  in  Bull. 
135  of  the  University  of  Texas.  While  os- 
tensibly addressed  to  ''persons  engaged  in 
general  farming,"  it  will  prove  to  be  one  of 
the  most  useful  introductions  to  plant  pathol- 
ogy available  for  the  young  botanist.  Here  in 
an  orderly  sequence  the  principal  aspects  of 
plant  diseases  are  brought  before  the  reader  in 
a  lucid  text  aided  by  excellent  photographs 
which  have  been  well  reproduced  in  "half- 
tones." If  the  author  would  make  an  index 
to  this  paper,  and  have  it  cheaply  bound  it 
would  be  an  excellent  little  book  (of  about 
^  pages)  for  use  in  the  classes  in  agriculture 
in  the  high  schools. 

NOMENOLATURE    OF    THE    FUNGI 

A  TEAR  ago  twenty-six  prominent  American 
students  of  the  fungi  formulated  "Motions 
for  Additional  Articles  Belating  to  the  Nomen- 
clature of  the  Fungi  to  be  presented  at  the 
International  Botanical  Congress  at  Brussels 
in  May  of  the  present  year."  The  motions 
advocate  (A)  beginning  mycological  nomen- 
clature with  the  "  Systems  Mycologicum  "  of 
Fries,  1821-1832;  (B)  the  interpretation  of 
the  Friesian  "tribes"  of  Agaricus  as  genera 
in  the  modem  sense;  (C)  the  making  of  a 
list  of  genera  fungorum  conservanda,  in  spite 
of  the  law  of  priority;  (D)  the  application  of 
the  present  rules  as  to  generic  names  of  mono- 
morphic  fungi;  (E)  the  recognition  and  reten- 
tion of  the  generic  names  of  the  "perfect 
form"  of  the  pleomorphic  fungi;  (F)  the  ap- 


plication of  the  present  rules  as  to  specific 
names  of  monomorphic  fungi;  (G)  the  recog- 
nition and  retention  of  the  specific  names  of 
the  "  perfect  form  "  of  the  pleomorphic  fungi, 
with  certain  modifying  provisions.  It  is 
further  "recommended"  that  authors  add 
figures  to  their  diagnoses;  that  they  conform 
to  Becommendations  VUL-XIV.  of  the 
Vienna  Code;  that  they  indicate  type  species 
in  genera. 

Quite  recently  there  has  come  to  hand  a 
paper  by  Professor  W.  O.  Farlow,  entitled 
"A  Consideration  of  the  Species  Plantarum 
of  Linnaeus  as  a  Basis  for  the  Starting  Point 
of  the  Nomenclature  of  Cryptogams,"  which 
shows  conclusively  the  inadvisability  of  using 
the  Linnaean  work,  for  the  fungi  at  any  rate. 
While  he  does  not  pronounce  definitely  upon 
the  matter,  he  shows  some  very  good  reasons 
for  preferring  the  "Systema  Mycologicum" 
of  Fries.  In  passing  he  throws  the  weight 
of  his  authority  in  favor  of  a  list  of  genera 
conservanda,  saying  "there  is  nothing  illog- 
ical in  this,  and  practically  there  are  great 
advantages." 

From  the  foregoing  it  may  be  fairly  pre- 
dicted what  will  be  the  outcome  of  the  Brus- 
sels Congress,  and  for  the  most  part  it  seems 
good  to  the  present  writer,  who,  while  not 
daring  to  hope  for  a  perfectly  satisfactory 
code,  is  ready  to  accept  the  best  that  can  be 
made  now,  while  still  hoping  for  its  better- 
ment in  future  congresses. 

DESCRIPTIVE   BOTAKT  OF  THE  FLOWEBING  PLANTS 

Db.  Millspauqh  continues  in  Publication 
136  of  the  Field  Columbian  Museum  his 
"  Praenuciae  Bahamenses,"  this  being  No.  11., 
and  including  a  map  of  the  Bahaman  Archi- 
pelago, a  list  of  the  collectors,  observations 
and  descriptions  of  new  species  (the  latter  in 
Latin!),  a  list  of  native  plant  names,  and  an 
index  to  I.  and  II.  From  the  index  we  learn 
that  in  the  two  parts  three  new  genera  and 
fifty-three  new  species  or  new  combinations 
have  been  described. 

J.  N.  Bose  and  J.  A.  Purpus  describe 
"Three  New  Species  of  Echeveria  from 
Southern  Mexico  "  in  the  Contributions  from 
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the  17.  S.  National  Herbarium  (Vol.  IS,  pt.  2) 
illustrating  the  paper  by  five  fine  photographs. 

Professor  Aven  Nelson's  "Contributions 
from  the  Kocky  Mountain  Herbarium,"  VIII. 
{BoL  Qaz.,  XLVJJL.),  includes  many  new 
species  from  the  deserts  of  southern  Nevada 
and  adjacent  Arizona,  collected  by  L.  N.  Good- 
ding  in  1905. 

Dr.  E.  L.  Greene  has  taken  time  enough 
from  his  historical  studies  to  bring  out  a 
number  of  descriptive  or  critical  papers, 
among  which  are  "New  Calif omian  Aster- 
aoeae,"  "Some  Western  Caulescent  Violets," 
"Two  New  Southern  Violets,"  etc.,  in  his 
Leaflets  of  Botanical  Observation  and  Criti- 
cism (Vol.  n.);  and  "Some  Thalictra  from 
North  Dakota "  in  the  Midland  Naturalist 
(October,  1909).  Three  new  species  are  de- 
scribed. 

Professor  W.  L.  Jepson's  "  Synopsis  of  the 
North  American  Godetias"  (University  of 
California  Publications,  Vol.  2,  No.  16)  is  a 
careful  and  exhaustive  study  of  the  species  of 
this  Pacific  coast  genus.  Seventeen  species 
are  recognized,  of  which  six  are  new.  A  help- 
ful plate  accompanies  the  paper. 

Another  paper  on  cactuses — ^"  Cactaceae  of 
Northeastern  and  Central  Mexico,"  by  W.  E. 
Safford  (Smithsonian  Report  for  1908),  adds 
materially  to  our  knowledge  of  these  interest- 
ing plants.  The  first  twenty  pages  are  de* 
voted  to  a  general  discussion  of  the  structure, 
morphology  and  classification  of  the  cactuses 
at  large,  while  the  remaining  eighteen  pages 
are  given  to  a  synopsis  of  Mexican  Cactaceae. 
Fifteen  fine  plates  and  twenty-four  text  figures 
make  this  a  valuable  -psL-per  for  any  one  who 
wishes  to  learn  about  the  Cactaceae. 

Here  we  may  briefiy  mention  Professor 
SchafPner's  "  Pteridophytes  of  Ohio,"  which  is 
in  reality  an  excellent  local  manual  of  these 
plants;  Professor  Shimek's  "Flora  of  Winne- 
shiek County"  (Iowa),  being  a  useful  anno- 
tated list,  with  ecological  discussions;  Pro- 
fessor L.  H.  Harvey's  "  Floristic  Composition 
of  the  Vascular  Flora  of  Mount  Ktaadn, 
Maine,"  with  analytic  tables  and  discussions; 
and  lastly  Professor  Euth  Marshall's  "  Vege- 
tation of  Twin  Island"  giving  the  results  of 


several  summers'  studies  of  a  small  island  in 
Lake  Spooner  in  northwestern  Wisconsin. 
It  contains  a  suggestion  as  to  what  may  be 
accomplished  scientifically  while  having  a 
good  outing.  Charles  E.  Bessey 

The  Univebsitt  of  Nebbaska 


SPECIAL  ARTIOLBB 

THE    BEX-DETERMmiNa    CHROMOSOMES    IS 

ASGARIS 

In  1908  Professor  Boveri  observed  in  an 
especially  large  number  of  the  fertilized  eggs 
of  Ascaris  megalocephala  hivalens,  a  small 
chromatin  element  which  he  had  already  previ- 
ously seen,  and  thinking  that  it  might  be  a 
sex  chromosome,  he  suggested  to  Miss  Boring 
that  she  should  make  an  exact  study  of  the 
chromatin  conditions  in  this  species.  Though 
Miss  Boring  obtained  important  results,'  she 
could  not  arrive  at  any  positive  conclusion 
concerning  the  significance  of  this  element. 
In  an  appendix  to  Miss  Boring's  paper  (L  c), 
Professor  Boveri  concludes  that  this  small 
chromosome  in  Ascaris  megalocephala  is  a  sex- 
determinant,  and  also  reports  the  finding  by 
himself  and  Gulick,  of  a  heterochromosome  in 
HeteraJcis,  which  behaves  exactly  like  the 
heterochromosome  in  some  hemiptera  (type 
Protenor,  of  Wilson). 

Following  the  suggestion  of  Professor 
Boveri,  I  have  worked  upon  the  spermato- 
genesis of  Ascaris  megalocephala  and  Ascaris 
lumhricoides.  In  the  maturation  divisions  of 
the  spermatogenesis  of  Ascaris  megalocephala, 
which  have  been  very  accurately  investigated 
by  O.  Hertwig  and  Braur,  and  also  by  Miss 
Boring,  nothing  has  been  observed  hitherto  of 
an  index>endent  chromatin  element  that  could 
be  interpreted  as  a  heterochromosome.  Boveri 
(I.  c.)  has  offered  as  an  explanation  for  this 
condition,  that  the  heterochromosome  here 
may  be  xmited  with  one  of  the  large  chromo- 
somes. Studying  a  great  number  of  males  of 
Ascaris  megalocephala,  I  have  found  one  in 
which  an  independent  heterochromosome  can 
be  followed  throughout  the  whole  maturation 
period  and  another  in  which  it  is  present  in 

^Archiv  f.  Zellforsohwng,  V.  4. 


Ajpkl  h  1910] 


SCIENCE 


515 


the  primary  spermatocytes.  The  heterochro- 
mosome  in  the  vesicular  nucleus  of  the  pri- 
maiy  spermatocytes  is  a  small  element  com- 
posed of  two  halves  lying  to  one  side  of  the 
two  tetrads.  In  the  first  maturation  division 
the  two  halves  of  the  heterochromosome  are 
distributed  to  the  two  daughter  cells  and  in 
the  second  maturation  division,  the  now 
simple  heterochromosome  passes  over  tm- 
divided  to  one  spermatid.  So  one  half  of  the 
spermatozoa  contain  the  well-known  two  rod- 
formed  elements,  while  the  remaining  sperma- 
tozoa possess  in  addition  to  the  two  large 
chromosomes,  the  small  heterochromosome. 
There  can  be  scarcely  any  doubt  that  this  ele- 
ment is  identical  with  the  "small  chromo- 
some ''  described  by  Miss  Boring  for  a  part  of 
the  fertilized  eggs. 

In  Ascaris  lumbricoides  I  have  found  the 
sex-determinant  in  the  form  of  a  group  of 
five  univalent  chromosomes  passing  undivided 
to  one  daughter  cell  in  the  first  maturation 
division  so  that  one  half  of  the  secondary 
spermatocytes,  and  consequently  one  half  of 
the  spermatozoa,  have  19,  the  other  half,  24, 
chromosomes.  This  type  has  some  similarity 
with  that  of  Oelastoeoris  described  by  Payne,' 
but  differs  from  it  in  this  respect  that  in  As- 
earis  lumbricoides  all  five  constituents  of  the 
group  go  to  one  daughter-cell. 

Charles  L.  Edwards 
Zoological  Institute, 

UWIVEBSITT  of  WUbZBUBG 


THE     AMERICAN     FEDERATION     OF     THE 

TBA0HER8  OF  THE   MATHEMATICAL 

AND    NATURAL    SCIENCES 

The  annual  meeting  of  the  council  of  the 
American  Federation  was  held  on  Monday,  De- 
cember 27,  1909,  at  the  Mafisachusetts  Institute 
of  Technology  in  Boston,  Mass.  There  were 
twenty-two  representativeB  of  eight  asaociationa 
present.  The  report  of  the  executive  committee 
ehowed  that  six  associations  had  joined  the  fed- 
eration during  the  past  year.  The  total  nimiber 
of  paid-up  members  in  the  associations  that  be- 
long to  the  federation  now  amounts  to  2,040. 

Reports  were  presented  from  the  local  associa- 
tions showing  activity  and  progressive  work  in  all. 

*Biol.  Bull,  V.  14,  1908. 


The  committee  on  bibliography  of  science 
teaching  reported  that  its  work  was  completed 
and  urged  the  federation  to  get  the  bibliography 
printed  as  soon  as  possible. 

The  committee  on  a  syllabus  in  geometry  re- 
ported that  work  was  well  under  way.  The  com- 
mittee has  been  divided  into  three  sub-committees, 
one  on  logical  considerations,  one  on  lists  of  basal 
theorems  and  one  on  exercises  and  applications. 
The  committee  expects  to  have  its  work  completed 
during  the  coming  year. 

The  committee  on  college  entrance  requirements 
had  gathered  a  large  amount  of  information 
which  showed  the  great  variation  in  the  require- 
ments of  the  different  colleges  and  showed  that  it 
was  impossible  for  any  school  to  meet  them  all. 
The  committee  recommended  that  the  federation 
take  up  this  matter  with  the  College  Entrance 
Examination  Board  and  see  what  can  be  done 
toward  bringing  about  uniformity.  The  report 
was  accepted  as  a  report  of  progress  and  the 
committee  continued  and  urged  to  carry  on  the 
work. 

The  committee  on  publication  recommended  that 
the  federation  publish  its  reports  in  School  Sci- 
enoe  and  Mathematica  and  such  other  journals  as 
would  accept  them  and  urged  that  the  local  asso- 
ciations send  their  reports  of  their  meetings  to 
School  Soienoe  and  MathematiM  promptly  and 
regularly.  The  report  was  accepted  as  a  report 
of  progress  and  the  committee  continued. 

The  New  England  Association  of  Chemistry 
Teachers  presented  a  request  that  the  federation 
appoint  a  committee  to  make  suggestions  for 
changes  in  the  definition  of  the  requirement  in 
chemistry  and  that  the  federation  should  bring 
this  matter  to  the  attention  of  the  College  En- 
trance Examination  Board.  The  request  was 
approved. 

A  letter  from  the  College  Entrance  Examination 
Board  asked  cooperation  of  the  federation  in 
determining  what  form  of  logarithm  tables  were 
best  to  study  for  examination  purposes.  It  was 
voted  that  a  committee  be  appointed  by  the  chair 
in  accordance  with  the  wishes  of  the  college  board. 

The  question  of  the  publication  of  a  journal  for 
mathematics  alone  was  discussed  at  some  length 
and  it  was  voted  that  a  committee  be  appointed 
to  consider  this  question  and  report  at  the  next 
meeting. 

Informal  reports  of  progress  were  presented  by 
members  of  the  International  Commission  on 
Teaching  of  Mathematics. 

The  nominating  committee  reported  nominations 
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for  the  coming  year,  and  these  officers  were  unan- 
imously elected: 

President — C.  R.  Mann,  University  of  Chicago. 

Beeretary-TrecLeurer — ^Eugene  R.  Smith,  Brook- 
lyn Polytechnic  Institute. 

Members  of  the  Eweoutive  Committee—J.  T. 
Rorer,  William  Penn  High  School,  Philadelphia; 
W.  Segerblom,  Phillips  Exeter  Academy;  I.  N. 
Mitchell,  State  Normal  School,  Milwaidcee,  Wis. 

Professor  C.  H.  Judd,  of  the  University  of 
Chicago,  addressed  the  federation  on  the  topic, 
"  Scientific  Experimental  Investigation  of  Eduea^ 
tion."  The  speaker  indicated  that  opinions  con- 
cerning education  were  usually  based  upon  rather 
vague  and  uncertain  data.  He  urged  that  prob- 
lems in  education  were  capable  of  solution  by 
Bcientific  experiment  and  that  they  should  be 
solved  in  that  way.  Several  experiments  were 
presented  as  types  which  might  be.  followed. 

Mr.  H.  R.  Linville,  of  Jamaica,  N.  T.,  presented 
an  address  on  "  Old  and  New  Ideals  in  Biology." 

The  meeting  adjourned  subject  to  the  call  of  the 
executive  committee.  C.  R.  Maitn, 

Beoretary 


THE    AMERICAN    A880CIATI0N    OF 
ECONOMIC  ENTOMOLOGIBTB 

The  twenty-second  annual  meeting  of  the 
American  Association  of  Economic  Entomologists 
was  held  at  the  Harvard  Medical  School  (Brook- 
line),  Boston,  Mass.,  December  28  and  29,  1909. 
The  first  session  was  called  to  order  by  President 
W.  E.  Britton,  of  New  Haven,  Conn.,  who  pre- 
sided throughout  the  meeting,  and  who  delivered 
the  annual  address  on  "  The  Official  Entomologist 
and  the  Farmer."  The  program  was  crowded  with 
papers  which  were  of  great  economic  importance 
to  the  entomologist  and  the  agriculturfst,  al- 
though a  few  were  more  technical  in  character 
and  dealt  with  some  of  the  fundamental  prin- 
ciples of  scientific  investigation  of  entomological 
matters.  A  discussion  of  different  methods  used 
in  research  work  was  of  particular  interest,  as 
were  also  the  reports  of  the  progress  that  is  being 
made  in  the  field  and  parasite  work  in  New 
England  for  the  purpose  of  controlling  the  gypsy 
and  brown-tall  moths.  A  report  by  Dr.  W.  P. 
Headden,  of  Colorado,  concerning  the  injury  to 
fruit  trees  caused  by  arsenical  spraying  and  the 
discussions  that  followed  brought  out  many  new 
ideas  on  this  important  subject.  An  exhibit  made 
by  the  local  entomologists  and  members  which 
was  held  in  an  adjoining  room  contained  samples 
of   apparatus   and  breeding  devices,   as  well   as 


insect  collections,  which  added  much  interest  to 
the  meeting.  On  Tuesday  evening  the  association 
and  the  Entomological  Society  of  America  were 
the  guests  of  the  Cambridge  Entomological  Club 
and  on  Thursday  morning  the  members  had  the 
opportunity  of  witnessing  a  spraying  demonstra- 
tion at  Arlington  with  high  power  sprayers,  as 
the  guests  of  Mr.  H.  L.  Frost. 

The  attendance  at  each  session  numbered  over 
100  members  and  visitors,  nearly  every  section  of 
the  United  States  and  Canada  being  represented. 

The  association  commended  the  work  which  is 
being  done  to  control  the  gypsy  and  brown-tail 
moths  in  New  England,  endorsed  the  bill  before 
Congress  to  provide  for  the  establishment  of 
standards  of  purity  of  insecticides  and  fungicides 
and  advocated  the  passage  by  Congress  of  a 
national  law  to  prevent  the  importation  of  dan- 
gerously injurious  insects  and  fungus  diseases 
from  foreign  countries. 

The  report  of  the  secretary  showed  that  the 
association  was  increasing  in  membership  and  was 
in  good  financial  condition.  The  Journal  of  Boo- 
nomio  Entomology,  which  is  the  official  organ  of 
the  association,  was  also  reported  by  the  business 
manager  to  be  in  a  thriving  condition. 

The  following  officers  were  elected  for  the  en- 
suing year: 

Preffident— Professor  E.  D.  Sanderson,  Durham, 
N.  H. 

First  Vice-president—DT,  H.  T.  Femald,  Am- 
herst, Mass. 

Beoond  Vice-president — ^Professor  P.  J.  Parrott, 
Geneva,  N.  Y. 

Beoretary — ^A.  F.  Burgess,  Washington,  D.  C. 


BOCIETIEB  AND  ACADEMIES 

THE   QBOLOQIOAL   800IBTT  OF   WASHINOTON 

At  the  226th  meeting  of  the  society,  held  at 
the  G^rge  Washington  University  on  Wednesday, 
Januaiy  26,  1910,  Mr.  Edson  S.  Bastin  informally 
exhibited  specimens  of  pegmatites  whose  quartaes 
had  been  tested  by  Messrs.  Wright  and  Larsen. 

Regular  Program 
Borne  Pegmatites  from  Bouthem  Calif omia:  W. 

T.   SOHALLEB. 

The  pegmatites  of  Southern  California  which 
have  been  exploited  for  their  valuable  gem  min- 
erals (tourmaline,  spodumene,  etc.)  are  granitic 
rock  bodies  filling  fissures  in  gabbro.  Many  of 
these  bodies  consist  of  two  parts  of  approximately 
equal  thickness — ^namely,  an  upper  coarse  granite 
and  a  lower   fine-grained  banded  garnet  aplite. 
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The  lithium  and  gem  minerals  occur  in  the  bottom 
of  the  upper  part  and  consequently  near  the 
center  of  the  entire  body.  A  number  of  distinct 
structural  Tarieties  of  pegmatite  may  be  recog- 
niied,  aU  formed  by  vein  processes. 

The  Cobalt  Mining  District  of  Ontario:  Mr.  S. 

F.  ElCMONB. 

The  features  of  the  Cobalt  silver  deposits  that 
most  strikingly  differentiate  them  from  those  of 
most  mining  districts  are: 

Mineralogically,  the  predominance  of  the  metals 
cobalt,  nickel,  silver  and  bismuth,  with  an  almost 
total  absence  of  lead  and  zinc,  and  their  prevalent 
combination  with  arsenic  and  antimony  rather 
than  with  sulphur. 

Structurally,  the  extreme  narrowness  of  all  the 
rock  fractures,  and  the  general  absence  of  evidence 
of  any  considerable  displacement  such  as  is  af- 
forded by  slickensides  or  day  selvages.  Neverthe- 
less, very  decided  proof  exists  that  the  veins  are 
true  fault  fractures,  not  contraction  .cracks,  in 
that  th^  contain  dragged-in  fragments  of  wall 
rock,  that  they  pass  iminterruptedly  from  one 
rock  formation  to  «uiother,  even  though  separated 
by  a  great  unconformity,  and  that  in  the  coarse 
so-called  conglomerate,  in  which  they  were  first 
discovered,  they  cut  through  matrix  and  included 
fragments  indifferently.  They  seem  to  be  frac- 
tures that  have  been  produced  under  so  great  a 
load  of  overlying  rocks  that  movement  had  been 
greatly  restricted. 

Genetically,  the  predominance  of  silver  in  the 
metallic  state  over  its  combinations  with  sulphur, 
arsenic  and  antimony;  and  the  remarkably  abrupt 
falling  off  in  the  tenor  of  this  metal  from  the 
bonanza  zone,  where  it  is  measured  by  thousands 
of  ounces  per  ton,  to  the  ordinary  low-grade 
cobalt  vein  with  less  than  ten  ounces,  a  change 
that  takes  place  within  very  few  feet. 

These  facts  seem  best  explained  on  the  assump- 
tion that  the  present  veins  are  only  the  roots  of 
veins  that  were  originally  of  great  vertical  extent 
but  have  been  mostly  worn  away;  and  that  these 
remaining  vein  roots  have  been  gradually  enriched 
by  successive  leachings-back  for  unusually  long 
geological  periods  (for  both  primary  and  sec- 
ondary vein  fractures  are  of  pre-Cambrian  age). 

The  secondary  fractures  within  the  veins  that 
carry  the  most  of  the  silver  are  probably  not  the 
channels  through  which  the  silver  was  originally 
introduced,  but  simply  those  which,  by  the  admis- 
sion of  solutions  leached  down  from  the  surface, 
have  produced  an  extraordinary  enrichment  in 
this  metal. 


The  conclusion  seems  warranted,  therefore,  that 
the  rich  silver  veins  are  not,  as  was  originally 
assumed,  confined  to  any  particular  formation, 
and  that  while  the  bonanza  portion  of  individual 
veins  has  a  limited  extent  in  depth,  the  abundance 
of  small  fractures  or  calcite  veins,  that  may  at 
any  time  pass  into  bonanza,  renders  the  future 
of  the  district  very  promising. 

The  Mechanical  Part  of  a  Paleontologio  Mono- 
graph: Lanoasteb  D.  Bubuno. 
The  value  of  a  monograph  depends  so  largely 
upon  the  accessibility  of  the  material  which  it 
contains  that  current  methods  are  believed  to  be 
inadequate  for  the  proper  presentation  of  the 
results  of  careful  research.  Some  improvement  in 
the  monographic  treatment  of  paleontologic  sub- 
jects may  be  accomplished  by  the  introduction  of 
the  following  features.  They  should  be  regarded 
as  merely  an  initial  step  in  what  is  believed 
should  be  a  general  attempt  to  raise  the  standard 
of  monographic  methods. 

1.  A  list  giving  the  present  reference  of  every 
generic  or  specific  name  occurring  in  the  syn- 
onymy, arranged  alphabetically  by  specific  as  well 
as  generic  and  subgeneric  terms. 

2.  Detailed  localities  with  locality  numbers 
(original  where  possible  or  arbitrary  where  taken 
from  the  literature)  and  a  list  of  the  localities 
giving  them  in  detail  (with  reference  to  published 
sections  if  possible)  and  citing  the  included 
species. 

3.  Sections  typical  of  each  general  area  or 
province  covered  by  the  monograph,  giving  in  one 
column  the  species  occurring  in  the  section  and 
in  a  second  the  species  occurring  elsewhere 
throughout  the  larger  area  in  their  approximate 
stratigraphic  position;  tables,  arranged  by  faunal 
provinces,  showing  at  a  glance  the  species  occur- 
ring in  the  major  subdivisions  of  each;  and  sum- 
mary tables  showing  the  general  geographic  and 
stratigraphic  distribution  of  the  species,  the  gen- 
era and  the  families,  respectively. 

4.  Descriptive  notes  indicating  the  source  from 
which  all  or  any  part  of  each  reference  in  the 
synonymy  may  have  been  copied,  or  the  place  in 
which  any  part  of  it  may  be  duplicated,  etc.,  and 
supplementary  foot-notes  under  each  genus  giving 
a  chronologic  list  (with  references)  of  the  various 
genera  to  which  the  species  now  placed  in  the 
genus  have  been  referred. 

6.  Complete  descriptions  of  plates  naming  the 
type  specimens,  giving  the  locality  and  catalogue 
numbers,  and  outlining  a  complete  history  of  each 
previously  figured  specimen. 
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6.  A  separate  bibliography,  list  of  localities  and 
index  appropriate  to  the  Tolume  of  plates  when  a 
separate  volume  is  necessary,  both  indexes  being 
arranged  under  the  specific  as  well  as  the  generic 
names.  Edson  S.  Bastut, 

Secretary 

At  the  227th  meeting  of  the  society,  held  at  the 
George  Washington  University  on  Wednesday, 
February  9,  1910,  under  informal  communications, 
Mr.  David  White  exhibited  several  lantern  slides 
prepared  by  the  Lumi^re  Company,  showing  in 
their  natural  colors  the  organic  remains  found 
in  coals.  The  sections  used  for  this  trial  were 
about  seven  microns  in  thickness  and  embraced 
cannel  coals  from  Lesley,  Ky.,  and  Calloway 
County,  Mo.,  and  a  brown  xyloid  lignite  from 
Lehigh,  N.  D. 

Mr.  Francois  E.  Matthes  described  the  site  of 
an  extinct  waterfall  in  the  Yosemite  Valley,  still 
conspicuous  in  the  configuration  of  its  north  wall. 
The  waterfall  was  existent  only  during  glacial 
times,  when  the  glacier  in  the  hanging  valley  of 
Yosemite  Creek  sent  a  lobe  up  into  the  basin  now 
known  as  the  Eagle  Peak  Meadows.  From  the 
front  of  this  lobe  several  streams  coursed  toward 
the  canyon  rim,  converging  near  the  edge  and 
plunging  over  in  several  places  but  a  few  hundred 
feet  apart.  The  cliff  below  receded  under  the 
action  of  the  falls,  and  a  marked  horseshoe-shaped 
reentrant  resulted.  .  It  is  over  the  debris  at  the 
foot  of  the  fall  site  that  the  lower  zigzags  of  the 
Yosemite  Falls  trail  are  laid. 

Regular  Program 

Ooalrfnining  and  Coke-Snaking  at  Do/weon,   New 

Mettioo:  Mr.  E.  W.  Pabkeb. 

The  plant  of  the  Stag  Canyon  Fuel  Company, 
which  represents  one  of  the  highest  types  of  coal- 
mining development  in  the  United  States,  is  lo- 
cated at  Dawson,  Colfax  County,  N.  M.,  in  Ts.  28 
and  29  N.,  R.  20  E.,  and  T.  28  N.,  R.  21  E.  The 
coal  property  embraces  part  of  the  Raton  Moun- 
tain region,  and  includes  operations  in  and  about 
Trinidad,  Col.,  and  Raton,  Koehler,  Van  Houten 
and  Dawson,  N.  M.  There  are  two  workable  beds 
in  the  field,  only  one  of  which  is  being  mined  at 
the  present  time.  The  Dawson  mines  are  on  the 
lower  of  the  two  workable  seams,  known  as  the 
Raton  or  Bloesburg  bed.  It  lies  nearly  level  and 
varies  from  6  to  11  feet  thidc,  with  an  average 
of  about  7  feet. 

The  mining  company  is  a  subsidiary  organiza- 
tion of  the  Phelps-Dodge  interests,  of  Philadel- 


phia, and  the  idealistic  character  of  the  plant  is 
due  to  the  beneficent  influence  of  Dr.  James 
Douglas,  the  president  of  the  company,  and  to  the 
administrative  genius  of  Mr.  £.  L.  Carpenter,  ita 
general  manager. 

The  mining  methods  of  the  company,  and  the 
arrangements  for  handling  the  coal  and  preparing 
it  for  the  coke  ovens,  are  strictly  modem  through- 
out. Instead  of  the  ordinary  bee-hive  coke  ovens, 
modified  underfiue  ovens  are  employed  by  which 
the  gases  from  the  coking  operations  are  used  for 
heating  the  ovens  and  also  for  generating  the 
power  used  in  the  operation  of  the  mines,  the 
heating  of  the  office,  and  other  company-buildings, 
and  for  furnishing  electric  light  to  the  town.  Not 
a  poimd  of  coal  is  used  in  the  power  plant,  which 
is  a  model  of  neatness  and  efficiency.  Special 
provisions  are  made  for  the  safety  of  the  miners 
and  other  employees,  and  no  shot-firing  is  done 
while  any  of  the  miners  are  within  the  mines. 
Careful  supervision  is  exercised  over  the  methods 
of  undercutting  and  shearing  coal  and  of  placing 
shots,  in  order  to  avoid  any  possibility  of  windy 
or  blown-out  shots.  A  checking  system  is  em- 
ployed by  which  it  is  known  that  all  employees 
are  out  of  the  mines  before  the  shot-firers  enter. 
The  shot-firers  make  the  electric  connections,  and 
after  they  have  left  the  mines,  the  entrances  are 
closed  by  iron  gates  and  a  red  light  is  exposed  in 
front  of  each  gate  in  prder  to  warn  persons  away 
and  thus  avoid  accidents  from  flying  d^ris,  in 
case  an  explosion  should  occur. 

The  Stag  Canyon  Company  further  trains  its 
men  in  first-aid-to-the-injured  work;  conducts  a 
rescue  station  in  which  men  are  instructed  in  the 
handling  of  rescue  apparatus,  and  a  hospital 
service,  provided  for  the  employees  at  a  minimum 
expense. 

The    Diatrihution    of    Platinum    in    the    United 

States:  Mr.  David  T.  Day. 

While  recent  high  prices  have  caused  active 
search  for  platinum,  showing  it  to  be  rather 
widely  distributed  in  many  rocks,  useful  accumu- 
lations in  the  United  States  are  at  present  lim- 
ited to  the  Rambler  mine,  in  southern  Wyoming, 
and  the  Key  West  group  of  mines  in  Bunkerville, 
near  eastern  Nevada,  and  to  about  seven  impor- 
tant groups  of  accumulations  in  connection  with 
placer  mines  of  the  Pacific  Slope.  Most  platinum 
was  produced  last  year  from  the  neighborhood  of 
Oroville,  Cal.,  where  it  occurs  about  in  the  pro- 
portion of  1  to  500  of  gold.  The  proportion  has 
not  been  determined  for  Trinity  Coimty,  Cal., 
and  Josephine  County,  Ore.,  the  other  two  inland 
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loofilities.  On  the  coaert,  platinum  is  found  in  the 
proportion  of  2  to  1  of  gold,  near  Surf,  Santa 
Barbara  Ck>un<fy,  but  other  places  in  the  same 
region,  including  San  Luis  Obispo,  show  only  1 
to  20  or  1  to  50  of  gold. 

The  next  important  group  of  accumulations  is 
found  near  Trinidad  Head,  Humboldt  County, 
Oal.,  another  at  Crescent  City,  Cal.,  at  the  mouth 
of  Smith  River,  Ore.,  and  one  on  the  South  Fork 
of  Smith  River.  The  most  important  group  of  all 
extends  from  the  mouth  of  Rogue  River  north  to 
Coquille  River.  At  Cape  Blanco  an  accumulation 
of  platinum  has  been  found  where  that  metal  is 
five  times  as  abundant  as  the  gold.  On  the  west 
coast  of  Washington  platinum  is  comparatively 
abundant  in  the  proportion  of  1  to  10  and  1  to 
15  of  gold. 

The  Half  Dome   of   the  Toaemite   Valley:   Mr. 

Fraivqois  E.  Matthxb. 

The  Half  D<mie,  like  the  other  domes  of  the 
Yosemite  region,  represents  a  huge  granite  mono- 
lith that  has  survived  the  reduction  of  the  more 
fissile  rocks  about  it  by  virtue  of  the  superior 
resistance  to  disintegration  of  its  undivided  mass. 
It  is  unique  in  that  its  dome  form  is  a  partial 
or  incomplete  one,  being  al>ruptly  trenched  on  the 
northwest  by  a  straight  and  sheer  diflT  face  2,000 
feet  in  height.  The  curving  back  and  sides  are 
entirely  normal,  having  evidently  evolved  through 
progressive  exfoliatipn,  like  the  bulbous  exteriors 
of  all  domes.  Their  smooth,  sweeping  curves  are 
mdicative  of  maturity;  for  it  is  only  through  long- 
Qontinued  shelling  that  a  monolith  of  irregular 
shape  is  reduced  to  a  continuously  rounded  mass. 
At  the  same  time,  the  prevailing  flatness  of  the 
back  and  its  trend,  parallel  with  the  northeast- 
southwest  system  of  joints,  prominent  through- 
out the  region,  are  clearly  inherited  from  the 
structure  planes  that  originally  bounded  the 
monolith  on  th»t  side. 

For  the  origin  of  the  sheer  front  of  the  dome, 
three  alternative  hypotheses  have  been  advanced: 

1.  The  present  mass  is  a  true  half  dome — that 
is,  a  remnant  of  a  much  larger  monolith,  the  other 
portion  of  which  has  caved  off,  perhaps  owing  to 
glacial  undercutting  in  the  Tenaya  trough. 

2.  The  monolith  extended  originally  but  little 
farther  to  the  northwest,  and  has  suffered  reduc- 
tion on  that  side,  as  on  the  other  sides^  merely 
through  normal  exfoliation.  Only,  the  shells  on 
the  northwest  side  were  plane  instead  of  curved, 
because  the  initial  bounding  surface  was  plane. 

3.  The  present  front  coincides  essentially  with 
the  plane  fissure  that  from  the  first  constituted 


the  boundary  of  the  monolith,  and  has  only  com- 
paratively recently  been  exposed  through  the  rapid 
scaling  off  of  the  thin  plates  of  a  zone  of  ver- 
tically sheeted  rock. 

The  first  hypothesis  seems  inadmissible,  inas- 
much as  massive  granites  inherently  break  off  by 
conchoidal  fractures  and  not  by  plane  fractures 
of  the  magnitude  of  the  dome  front.  The  second 
hypothesis  finds  some  support  in  the  overhanging 
shells  on  the  top  of  the  dome,  for  these  plainly 
indicate  the  former  extension  of  the  monolith  for 
a  short  distance  to  the  northwest.  The  exist- 
ence, however,  of  a  great  mass  of  plates  clinging 
to  the  northeast  end  of  the  cliff  face  in  the  form 
of  a  conspicuous  shoulder,  together  with  the 
strongly  accentuated  fracture  that  separates  them 
from  the  body  of  the  monolith  proper,  is  held  to 
demonstrate  conclusively  that  the  monolith  never 
did  extend  beyond  its  present  front,  but  was 
actually  bounded  there  by  a  zone  of  thinly  sheeted 
rock.  Only  toward  the  top  of  the  front  has 
exfoliation  set  in  and  commenced  its  rounding  off 
process  (under  the  overhang),  as  is  patent  from 
the  profile  view  of  the  dome  obtained  from  the 
Quarter  Domes.  FsANgois  E.  Mattbxs, 

Secretary 

THS    BIOLOGIOAL    SOCIETY    OF    WASHINGTON 

The  467th  regular  meeting  of  the  society  was 
held  March  5,  1910,  in  the  west  hall  of  George 
Washington  University,  President  T.  S.  Palmer  in 
the  chair. 

The  following  communications  were  presented: 

Remarks  on  a  Restoration  of  Basilosawus  cet- 

oides:  J.  W.  Gidley. 

Remains  of  this  species  were  first  discovered  in 
Alabama  in  1834  and  Harlan  applied  to  it  its 
present  generic  name.  Owen,  in  1839,  recognized 
its  mammalian  character  and  renamed  it  Zeu- 
glodon.  The  present  restoration  is  based  on  por- 
tions of  two  individuals,  one  of  which  furnishes 
the  anterior  and  the  other  the  posterior  part  of 
the  animal.  The  restoration  is  almost  complete. 
This  mammal  is  somewhat  distantly  related  to  the 
whales.  It  has  a  total  length  of  about  35  feet 
and  a  skull  6  feet  long. 

The  Stridulations  of  some  Katydids:  H.  A.  Al- 
LABD.  (Read  by  the  recording  secretary.) 
The  author  studied  the  stridulations  of  several 
members  of  the  Locustidse  at  Thompson's  Mills, 
Ga.,  and  at  Plummer's  Island,  on  the  Potomac, 
above  Washington  City.  The  peculiar  noises 
made    by    the    following    species    were    studied: 
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Soudderia  tewenais,  8.  furoata,  Amhlyoorypha 
ohlongifolia,  A.  rotwndifolia.  A,  uhleri,  Microoef^ 
trum  reiinerve,  U.  rhomhifolium  and  OyrtophyUua 
perapidllatua.  The  last  is  the  true  katydid,  and 
has  harsher  notes  than  any  of  the  others  named. 
Photographs  were  exhibited  showing  several  of 
these  species  in  the  act  of  stridulation. 
Japanese  Ooldfish:  Hugh  M.  Smith. 

Dr.  Smith  exhibited  water-color  paintings  of 
the  ten  varieties  of  goldfish  now  known  and  culti- 
vated in  Japan,  and  discussed  some  of  the  biolog- 
ical points  connected  with  the  goldfish  and  its 
culture.  The  goldfish  is  grown  more  extensively 
in  Japan  than  elsewhere;  and  in  no  other  country 
is  any  purely  ornamental  animal  maintained  by 
a  larger  proportion  of  the  population.  This  fish 
has  been  a  favorite  subject  for  {>iological  study 
in  Japan;  and  being  exceedingly  plastic  material 
it  has  yielded  surprises  to  the  biologist  as  well 
as  the  culturist. 

The  goldfish,  like  various  other  things  now 
firmly  established  in  Japan,  came  originally  from 
China,  the  first  known  importation  of  the  culti- 
vated fish  being  in  the  year  1600.  The  original 
stock  has  been  greatly  improved  by  cultivation 
and  crossing,  and  is  now  superior  to  any  of  the 
Chinese  breeds.  The  goldfish  was  probably  not 
indigenous  to  Japan  and  the  wild,  plain-colored 
form  there  found  represents  a  reversion. 

Attention  was  called  to  the  views  and  theories 
of  Ryder  (1893) :  (1)  that  the  Japanese  varieties 
of  goldfish  are  the  most  profoundly  modified  of 
any  known  domesticated  animal  organisms;  (2) 
that  the  greatly  enlarged  fins  are  correlated  with 
a  degeneration  of  the  muscular  system  through 
disuse,  owing  to  the  '^continued  restraint  of  the 
fish  in  small  aquaria  through  many  generations  " ; 
(3)  that  the  feeble  swimming  powers  have  been 
"purposely  cultivated  by  oriental  fish  fanciers," 
and  the  energy  that  would  have  gone  into  motion 
has  reacted  in  the  growth  of  fins;  (4)  that  the 
enlarged  caudal  and  other  fins  may  serve  as  sup- 
plemental respiratory  organs;  and  (5)  that  this 
hypertrophy  has  been  "  developed  in  physiological 
response  to  artificial  conditions  of  respiration  in 
the  restricted  and  badly  aerated  tanks  and  aquaria 
in  which  the  fish  have  been  bred  for  centuries." 

As  the  salient  feature  of  goldfish  culture  in 
Japan  has  always  been  the  perfect  oxyg^iation  of 
the  water  in  the  rearing  ponds,  the  speaker  held 
that  any  theories  based  on  the  assumption  of  lack 
of  aeration  are  untenable. 

The  most  remarkable  morphological  features  of 
Japanese  goldfish  are  the  elimination  of  the  dorsal 


fin  and  the  development  of  paired  caudal  and  anal 
fins  in  some  varieties.  The  division  of  the  caudal 
is  not  merely  a  splitting  of  the  superficial  soft 
parts,  but  represents  an  actual  bilateral  separa- 
tion of  the  deep-seated  bony  elements  from  whidi 
the  fin  arises. 

The  first  and  the  last  of  these  communications 
were  discussed  by  Dr.  Theodore  Gill,  Dr.  T.  S. 
Palmer  and  others.  D.  £.  Lahtz, 

Recording  Beoretary 

THE  AMEBIOAN  CHEMIOAL  SOODETT 
NEW  TOEK  SBOnON 

The  sixth  regular  meeting  of  the  session  of 
1909-10  was  held  at  the  Chemists'  Club  on 
March  11. 

The  following  officers  were  elected  for  the  ses- 
sion of  1910-11: 

Ohairman — Chas.  Baskerville. 

Vioe'Ohairman — Samuel  A.  Tucker. 

Beoretary  and  Treasurer — C.  M.  Joyce. 

Eofeoutive  ComnUtiee — ^Morris  Loeb,  Q.  W. 
Thompson,  J.  E.  Crane  and  Arthur  £.  Hill. 

The  papers  presented  were  as  follows:  Wm.  G. 
Ferguson,  ^The  Determination  of  Copper  in 
Blister  and  Refined  Copper";  Chas.  Baskerville, 
**  Scrubbing  Device  for  Vacuum-  System  in  the 
Laboratory";  J.  L.  Sporer,  "Rack  for  Holding 
Reagents  in  Bulk";  H.  T.  Beans,  "A  Constant 
Temperature  Drying  Oven  and  Gas  Regulator"; 
S.  H.  Beard,  "An  Automatic  Pipette";  C.  T.  Q. 
Rogers,  "  Description  of  a  Modified  Pettersson  and 
Palmquist  Apparatus  for  the  Determinatioii  of 
Carbon  Dioxide." 

C.  M.  Joyce, 
Becretary 

THE    GHEMIOAL   SOOIETY   OF   WASHINQTON 

The  197th  meeting  was  held  in  the  Public 
Library  on  Thursday  evening,  March  10.  Presi- 
dent Failyer  presided,  the  attendance  being  52. 
The  annual  smoker  will  be  held  on  April  9.  The 
committee  on  communications  was  authorised  to 
confer  with  the  committee  of  the  Washin^^n 
Academy  of  Science  in  preparing  programs  for 
joint  meetings.  Dr.  W.  D.  Bigelow,  who  had 
general  charge  of  the  construction  of  the  new 
bureau  of  chemistry  building,  presented  the  only 
paper  of  the  evening,  viz.,  "  The  Construction  and 
Equipment  of  a  Chemical  Laboratory."  The  paper 
was  illustrated  with  lantern  slides. 

J.  A.  LeClebo, 

Secretary 
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THE  DEBT  OF  PHYSICS  TO  METAPHYSICS  "^ 

If  I  venture  to  address  this  society  upon 
a  subject  where  I  am  Yery  liable,  perhaps 
even  likely,  to  be  misunderstood,  please 
bear  in  mind  that  I  do  so  only  in  the  belief 
that  it  is  a  matter  of  no  small  importance 
for  workers  in  any  one  science  to  realize 
fully  the  limitations  aa  well  as  the  powers 
of  their  own  science.  It  is  hardly  neces- 
sary to  add,  that  while  I  shall  consider  a 
phase  of  physics  which  has  little  to  do  with 
experiment,  I  am  not  for  an  instant  un- 
mindful of  the  fact  that  ours  is  an  experi- 
mental science,  and  that  all  the  really  great 
achievementa  in  physics  have  been  wrought 
through,  or  have  led  up  to,  or  have  been 
completed  by,  experiment  and  observation. 
This  remark  is  doubtless  true  even  of  the 
supreme  work  of  Newton,  Fresnel  and 
MaxwelL  Nor  am  I  forgetful  that  in  days 
gone  by  the  normal  development  of  sound 
physics  has  been  much  retarded  by  meta- 
physics. 

Second  to  none  in  my  admiration  of  the 
man  who  has  contributed  even  a  single  ex- 
perimental fact  to  either  the  foundation 
or  superstructure  of  the  edifice  which  we 
call  modem  physics,  I  invite  your  attention 
for  a  few  moments  to  the  debit  side  of  the 
account  as  it  stands  between  the  physicist 
and  metaphysician.  This  I  do  with  no 
little  trepidation,  remembering  how  easily 
one  may,  even  with  the  utmost  good  will, 
go  astray  in  a  strange  field  of  thought. 
Metaphysics  is  a  term  employed  with  such 
a  variety  of  meanings  that  I  must,  at  the 
very  outset,  explain  the  one  sense  in  which 

^  PreBidential    address    before    the    American 
Physical  Society  in  New  York,  March  6,  1910. 
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I  am  tusdng  it.  I  am  not  employing  it  to 
indicate  ''the  sum  of  all  knowledge" 
(Paulsen),  or  aa  a  synonym  for  the  ''sci- 
ence of  the  absolute''  (Hegel),  but  rather 
as  a  branch  of  philosophy  which  is,  in  a 
certain  sense,  supplementary  to  all  the 
individual  sciences  of  phenomena.  The 
metaphysician  here  in  mind  is  a  gleaner 
after  physics  and  pi^chology,  using  these 
two  words  in  their  wide  meaning  so  as  to 
cover  practically  the  whole  of  modem  sci- 
ence. He  it  is  who  orients  the  sciences 
among  themselves,  criticizes  their  founda- 
tions, their  methods  and  even  their  con- 
clusions, in  so  far  as  these  conclusions  de- 
pend upon  pure  logic.  He  it  is  who  rounds 
out  and  corrects  the  individual  sciences. 
It  will  thus  be  seen  that  metaphysics,  with 
these  limitations,  does  not  differ  widely 
from  the  modem  usage  of  the  word  phi- 
losophy; for  the  metaphysics  I  have  in 
mind  has  been  aptly  characterized  as  "the 
supreme  science  of  order."*  There  are 
those,  and  I  myself  am  one  of  this  class, 
who  prefer  to  use  the  word ' '  epistemology ' ' 
to  describe  a  metaphysics  of  this  type.  It 
is  certainly  not  the  type  of  metaphysics 
which  allowed  Eant  to  define  matter  in 
terms  of  force.*  And,  in  any  event,  I  trust 
we  shall  all  agree  that  we  are  not  getting 
into  what  Maxwell  called  "the  den  of  the 
metaphysician,  strewed  with  the  remains 
of  former  explorers,  and  abhorred  by  every 
man  of  science." 

But  we  must  be  careful  to  remember  that 
the  metaphysician  which  Maxwell  here  has 
in  mind  is  not  an  epistemologist,  but  a  man 
of  the  Hegelian  type.  Hehnholtz^  boasted 
that  he  never  lost  an  opportunity  to  impress 
upon  his  students  the  principle  that  "a 

'  Congress  of  Arts  and  Science,  St.  Louis,  1904, 
Vol.  1,  p.  236. 

'Hoeffding,  '' History  of  Modem  Philoeopliy/' 
Vol.  2,  p.  69. 

*  Vortrftge,  "  Das  Benken  in  der  Medidn,"  p.  34. 


metaphysical  conclusion  is  either  a  false 
conclusion  or  a  concealed  experimental 
conclusion."  How  far  removed  the  more 
genuine  metaphysics  of  to-day  is  from 
that  which  held  sway  during  the  first  half 
of  the  nineteenth  century  and  which  exas- 
perated men  of  the  type  of  Maxwell  and 
Helmholtz,  may  be  indicated  by  the  follow- 
ing paragraph  from  Professor  A.  E.  Tay- 
lor,"  of  Aberdeen,  himself  a  distinguished 
metaphysician.    He  says: 

Just  because  of  the  absence  from  metaphysics 
itself  of  all  empirical  premises,  it  can  be  no  busi- 
ness of  the  metaphysician  to  determine  what  the 
course  of  events  will  be  or  to  prescribe  to  the 
sciences  what  methods  and  hypotheses  they  shaU 
employ  in  the  work  of  such  determinaticHL 
Within  these  sciences  any  and  every  hypothesis 
is  gufftdently  justified,  whatever  its  nature,  so 
long  as  it  enables  us  more  efficiently  than  any 
other  to  perform  the  actual  task  of  calculation 
and  prediction.  And  it  was  owing  to  neglect  of 
this  caution  that  the  yatwrpJUJoaophie  of  the 
early  nineteenth  century  speedily  fell  into  a  dis- 
repute fully  merited  by  its  ignorant  presumption. 
As  regards  the  physical  sciences,  the  metaphysi- 
cian has  indeed  by  this  time  probably  learned  his 
lesson. 

It  is  hardly  necessary  to  add  that  the 
type  of  metaphysics  here  exposed  is  not 
one  to  which  physics  owes  anything  what- 
ever, and  is  not  the  one  I  have  in  mind  dur- 
ing these  remarks. 

I.  THS  MECHANICAIi  POeTULATB 

The  father  of  the  present  Duke  of 
Argyll  rendered  marked  service  to  science 
in  pointing  out  how  wide-spread  is  the  use 
of  physical  and  natural  law.  But  nowhere 
in  his  notable  volume,  the  ''Reign  of  Law," 
does  he  indicate  what  may  be  called  the 
most  fundamental  fact  connected  with  the 
discovery  and  employment  of  such  law, 
namely,  that  the  very  existence  of  laws 
governing  natural  phenomena  is  a  postu- 

'  Congress  of  Arts  and  Science,  St.  Louis,  1904, 
Vol.  1,  p.  240. 


AniL  8,  1910] 


SCIENCE 


523 


late  laid  down,  consciously  or  uncon- 
sciously, by  the  investigator.  No  one,  ex* 
cept  the  later  metaphysicians,  has  con- 
vinced us  that  however  tangled  the  knot  of 
physical  facts  which  we  are  called  upon 
to  explain,  the  first  thing  we  asswms  is  that 
these  phenomena  are  subject  to  law.  We 
assume  that  we  are  studying  a  machine 
which  behaves  in  a  definite  manner. 

This  assumption— which  we  may  call 
the  mechanical  postulate— is  not  some- 
thing to  be  discovered  or  verified  by  ex- 
perimenty  not  something  whose  adoption 
stamps  a  man  as  a  materialist,  not  some- 
thing which  sane  men  consider,  in  order 
to  accept  or  refuse,  but  something  which 
off  men  adopt  as  a  laboratory  convenience, 
one  might  better  say,  a  laboratory  essen- 
tial. 

Nor  is  the  mechanical  postulate  one 
which  is  confined  to  physics;  but  is  em- 
ployed in  all  the  sciences  where  men  are 
attempting  to  bring  order  out  of  chaos. 
It  is  not,  therefore,  something  to  be 
charged  up  against  one  in  the  sense  em- 
ployed when  modem  physics  is  said  to  rob 
the  world  of  all  spontaneity  and  senti- 
ment, or  when  science  is  said  to  be  devoid 
of  poetry.  While  we  treat  nature  as  a  ma- 
chine and  while  we  adopt  the  mechanical 
hypothesis  as  a  necessity  of  productive 
scholarship  let  us  be  very  careful  how- 
ever not  to  allow  ourselves  to  dogmatize  to 
the  extent  of  saying  that  a  machine  is  all 
we  have. 

Is  not  the  physicist  under  obligations 
to  the  philosopher  for  making  this  matter 
perfectly  deart 

Apparent  deviations  from  mechanical 
law  lead  to  some  of  the  most  important 
biological  problems.  Animate  and  inani- 
mate matter  may  appear,  at  first  glance, 
to  belong  in  two  different  categories ;  and 
80  they  undoubtedly  do  as  regards  many  of 
the  superficial  phenomena.    But  conversa- 


tion with  some  of  the  most  productive 
scholars  of  our  country  in  zoological  and 
botanical  lines  has  convinced  me  that  they 
are  practically  all  working  on  the  assump- 
tion that  biological  phenomena  are  physical 
phenomena.  These  investigators  assure 
us,  moreover,  that  the  introduction  of  an 
enteUche  here  and  there,  wherever  cour 
venient,  would  be  sufficient  to  discourage 
all  serious  research  on  life  problems.  The 
same  point  of  view  is  expressed  by  Mun- 
sterberg  when,  in  his  classification  of 
knowledge,  he  places  physics  and  biology 
together  at  the  very  bottom  of  the  group 
called  ''physical  sciences." 

The  hatching  of  an  egg  is  apparently  a 
different  process  from  that  of  melting  ice, 
although  both  are  accomplished  by  the  ap- 
plication of  heat.  But  to  assume  anything 
else  than  that  they  are  both  mechanical 
processes  is  merely  to  erect  a  barrier  which 
shall  delay  the  discovery  of  truth.  The 
study  of  cytology  and  artificial  partheno- 
genesis have  already  gone  so  far  that  the 
discovery  of  a  much  more  definite  connec- 
tion between  life  and  mechanics  would 
shock  the  world  perhaps  even  less  than  did 
Wohler  's  synthesis  of  urea  in  1828. 

UNXPOBMCTT  POSTULATE 

There  is  of  late  a  very  distinct  change  of 
feeling  in  regard  to  the  principle  of  the 
Uniformity  of  Nature— a  principle  which 
was  widely  circulated,  a  generation  ago,  as 
an  experimental  fact  but  which  is  now 
properly  regarded  as  another  formulation 
of  the  mechanical  postulate.  But,  thanks 
to  the  metaphysician,  this  principle  is  now, 
so  far  as  I  know,  regarded  by  us  aU, 
neither  as  an  axiom  nor  as  an  empirical 
fact,  but  as  a  fundamental  hypothesis 
which  we  may  call  the  '' uniformity  postu- 
late." 

This  assumption  is  practically  equivalent 
to  considering  matter,  energy  and  electrifi- 
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cation  to  have  no  personal  or  indiyidnal 
traits  which  we  need  take  into  account. 
Without  this  postulate  we  should  be  tin- 
able  to  generalize  our  physical  laws  so  as 
to  include  many  new  phenomena— phe- 
nomena unknown  at  the  time  of  the  form- 
ulation of  the  law.  The  tenacity  with 
which  the  experimentalist  holds  to  his  as- 
sumption of  a  simple  law  is  well  illustrated 
by  two  papers  read  before  the  last  meeting 
of  this  society:  papers  which  illustrate 
how  complex  nature  is  becoming  as  re- 
search goes  on.  I  refer  to  the  work  of 
Professor  H.  W.  Morse  and  Professor  E. 
B.  Rosa  on  electrolysis.  Each  investiga- 
tion dealt  with  slight  deviations  from  one 
of  Faraday's  fundamental  laws:  and 
each  investigation  apparently  assumed  its 
truth:  in  any  event  assumed  an  equally 
simple  law.  Thousands  of  engineering 
results  obtained  each  day  in  the  week  con- 
vince us  that  there  are  no  accidents  in 
history  and  allow  us  to  believe  that  no 
postulate  was  ever  better  justified  by  its 
success. 

The  behavior  of  nature  in  this  respect 
always  reminds  me  of  a  remark,  really  a 
new  formulation,  once  made  by  Professor 
Michelson  in  describing  the  labor  of  sev- 
eral years  in  locating  and  eliminating  the 
errors  in  a  certain  steel  rod  upon  which 
he  was  cutting  an  accurate  screw.  ' '  I  felt, '  * 
he  said,  ''as  if  matched  in  a  game  against 
an  opponent:  but  my  antagonist  always 
played  fair.** 

n.  ENEEtGY  POSTULATE 

Passing  now  to  the  consideration  of 
energy,  it  is  not  yet  three  score  years  and 
ten,  since  Poggendorff  and  Magnus  re- 
fused space,  in  the  Ann,  d.  Physik.,  to 
Helmholtz's  little  tract,  ''Die  Erhaltung 
der  Kraft,''  on  the  ground  that  it  was  too 
metaphysical.  But  thanks  partly  to  the 
clear  vision  of  Helmholtz,  partly  to  the 


clever  analysis  of  H.  Poincar6,  and  largely 
to  the  experimental  success  of  the  prin- 
ciple, the  time  has  now  come,  I  believe, 
when  we  can  say  that  the  conservation  of 
energy  is  so  useful,  as  a  posttdate,  that 
present-day  science  can  not  successfully 
accomplish  its  work  without  it.  Experi- 
ment has  been  able  to  demonstrate  it  as  a 
law  only  for  particular  cases  and  only  ap- 
proximately: but  experiments  have  been 
so  numerous  and  compelling,  as  to  have 
created  a  new  attitude  of  mind  in  the 
present  generation,  leading  us  to  believe 
that  everywhere  in  the  physical  universe 
there  is  some  constant  quantity,  corre- 
sponding to  a  certain  constant  of  integra- 
tion, called  "energy." 

The  most  recent  illustration  of  the  man- 
ner in  which  the  physicist  assumes  this 
constancy  is,  of  course,  the  case  of  the 
steady  heat  production  in  radium.  No 
sooner  had  Curie  and  Laborde  made  this 
remarkable  discovery,  in  1903,  than  men 
began,  not  to  doubt  the  validity  of  the  law 
of  the  conservation  of  energy,  but  to  look 
about  for  the  energy  which  was  thus  being 
transformed  into  heat.  Accordingly  Ruth- 
erford and  Barnes  succeeded,  in  the  follow- 
ing year,  in  showiag  that  23  per  cent,  of 
this  intra-atomic  energy  was  due  to  radium 
itself,  32  per  cent  to  radium  C  and  45  per 
cent,  to  the  emanation  and  radium  A  to- 
gether. In  saying  that  the  time  has  come 
when  the  Law  of  the  Conservation  of 
Energy  may  properly  be  regarded  as  one 
of  the  presuppositions  of  physics,  it  is  to  be 
carefuUy  noticed  that  this  statement  does 
not  include  the  Law  of  the  Dissipation  of 
Energy. 

m.  CAUSAL  POSTUIiATB 

The  infinite  regress  involved  in  the 
search  after  causes  and  the  vanity  of  at- 
tempting to  follow  a  series  of  causes  to  its 
end  are,  at  least,  as  old  as  the  Greeks. 
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The  postulate  which  the  philosopher  here 
ahowa  ns  to  be  one  of  our  presuppositiona 
is  aa  follows:  events  in  physical  science  de- 
pend upon  a  few  antecedents,  knowing 
whidi  we  may  saccessfully  pre<Uct  the  im- 
mediate consequence,  and  may  safely  dis- 
regard all  other  circumstances.  The  brev- 
i^  of  the  sequence  which  really  deter- 
mines phenomena  in  physics  is  a  matter  of 
continual  surprise— while  the -length  and 
complexity  of  the  sequence  in  the  case  of 
ordinary  human  actions  is  a  matter  of 
equal  aatonishment. 

But  it  IS  very  easy  to  forget  what  a  pow- 
erful influence  this  postulate  has  at  times 
exerted  in  almost  all  departments  of  sci- 
ence. Few  physicists,  and  still  fewer  engi- 
neers, of  the  present  seem  to  realize  that 
some  of  the  most  fundamental  conc^tions 
of  our  science  have  been  introduced  directly 
through  the  adoption  of  this  postulate. 

Take,  for  instance,  what  is  perhaps  the 
central  idea  of  modem  dynamics—the 
idea  of  force—an  idea  which  is  older  than 
either  that  of  mass  or  of  energy.  When 
viewed  in  the  light  of  the  causal  postulate, 
i.  e.,  in  the  light  of  history,  the  definition 
of  force  becomes  a  matter  of  the  utmost 
simplicity  and  perfect  clarity.  From 
many  other  points  of  view  it  is  one  of  the 
most  complex  and  puzzling  of  physical 
quantities.    Sir  Oliver  Lodge  says: 

We  are  chiefly  familiar,  from  our  youth  up, 
with  two  apparently  simple  things,  motion  and 
force.  We  haTe  a  direct  sense  for  both  of  these 
things.  We  do  not  understand  them  in  any  deep 
way,  probably  do  not  understand  them  at  all,  but 
we  are  accustomed  to  them.  Motion  and  force  are 
our  primary  objects  of  experience  and  conscious- 
nw9;  and,  in  terms  of  them,  all  other  less  familiar 
oceurrences  may  be  stated  and  grasped. 

To  identify  "force''  in  this  manner  with 
the  "muscular  sensation"  of  tension  or 
pressure,  which  we  feel  when  giving  an 
accelerated  motion  to  a  body  or  when 
equilibrating  by  muscular  effort  the  puU 


of  the  earth  upon  a  body,  seems  to  me  dan- 
gerously near  darkening  counsel  with 
words,  and  quite  contrary  to  the  spirit  of 
the  modem  mathematician  and  physicist 
who  are  mending  their  fences  at  every  pos- 
sible point  to  keep  out  ideas  which  are  not 
clear,  sharp  and  definite. 

The  standard  definition  of  the  engineer, 
and,  I  fear,  of  not  a  few  students  of  phys- 
ics, is  set  forth  by  Professor  William  Kent 
in  his  article  on  the  teaching  of  dynamics 
which  appeared  in  Science^  a  few  weeks 
ago,  namely, ' '  Force  is  defined  as  a  pull  or 
push,  something  that  causes  or  tends  to 
cause  either  motion  or  a  change  in  the 
velocity  or  direction  of  motion." 

Now  considering  both  of  these  points  of 
view,  which  I  believe  are  widespread,  every 
one  is  willing  to  admit  at  once  the  existence 
of  certain  elastic,  and  gravitational,  and 
muscular,  and  electric,  and  cohesive, 
stresses  which  none  of  us  understand :  but 
the  historical,  or,  if  you  please,  the  meta- 
physical, point  of  view  would  appear  to  be 
something  like  the  following. 

So  far  from  our  possessing  any  direct 
muscular  sense  of  force,  in  the  physical 
meaning  of  the  word  as  distinguished  from 
muscular  tension,  with  which  we  are  all 
familiar,  the  idea  is  one  which  was  intro- 
duced by  an  Italian  professor  of  mathe- 
matics, but  a  comparatively  short  time  ago. 
How  short  may  be  illustrated  by  the  fol- 
lowing circumstances: 

My  grandmother,  who  lived  in  my  own 
home  for  a  number  of  years,  was  bom  on 
the  banks  of  the  Brandywine  in  1789.  She 
was  therefore  a  contemporary  as  well  as 
a  neighbor  of  Benjamin  Franklin.  Whai 
Franklin  was  a  printer's  lad  in  London  he 
had  a  promise  from  a  friend  that  he  should 
be  taken  to  visit  Sir  Isaac  Newton.  Sir 
Isaac  Newton  was  bom  within  the  same 
week  in  which  Galileo  died.    Two  human 

*  Schncb,  Vol.  30,  p.  919,  1909. 
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lives  suffice  therefore  to  bridge  the  gap  be- 
tween Galileo  and  our  contemporaries. 
Back  to  Oalileo  is  not  therefore  a  far  cry. 
Recognizing  the  limitations  of  his  sci- 
ence, and  seeing  that  the  search  after  canses 
was  futile,  Galileo  adopted  the  causal  pos- 
tulate and  prepared  to  confess  his  ignore 
ance  of  gravitation,  cohesion,  muscular 
tension,  and  to  say  that,  when  we  see  a 
body  changing  its  momentum,  there  is  a 
*'foroe"atworkuponit.  Following  is  the 
sentence,  from  his  ** Dialogues"^  in  which 
he  introduces  force  as  a  i^ynonym  for  any 
of  these  unknown  influences  which  pro- 
duce acceleration: 

It  does  not  appear  to  me  worth  while  to  mvesti- 
gate  the  oauaes  of  natural  motion  oonoeming 
which  there  are  as  many  different  opinions  as 
there  are  different  philosophers.  Some  refer  them 
to  an  attraction  towards  the  center;  others  assign 
them  to  repulsion  between  the  small  particles  of 
a  body,  while  still  others  would  introduce  a  cer- 
tain stress  in  the  surrounding  medium  which 
doses  in  behind  the  falling  body  and  drives  it 
from  one  of  its  positions  to  another.  Now  all 
these  fantasies,  and  others  too,  must  be  examined; 
but  it  is  not  really  worth  while.  For  all  that  is 
needful  is  to  see  just  how  one  investigates  the 
properties  of  accelerated  motion  and  how  these 
are  defined,  withoiU  oonnderation  of  their  ooMte, 
in  such  a  way  that  the  momentum  (of  the  body) 
increases  uniformly  from  the  initial  condition  of 
rest  in  simple  proportionality  to  the  time. 

The  paragraph  which  I  have  just  quoted 
is,  ao  far  as  I  am  able  to  learn,  the  earliest 
expression  and  definition  of  that  central 
physical  quantity  which  we  now  call 
''force."  Observe  first  of  all  the  modesty 
of  the  man ;  twice  within  this  definition  he 
inserts  a  distinct  disavowal  of  any  consid- 
eration of  the  cause  of  motion.  So  far  is 
he  in  advance  of  our  modem  text-books, 
that  he  declines  to  define  force  as  a  ''cause 
of  motion"  or  a  "tendency  to  produce 
motion,"  but  says  it  is  not  even  worth 

'Ostwald's  "Klassiker  der  Exakten  Wissen- 
schaften/'  No.  24,  p.  15. 


while  to  consider  the  question  from  that 
point  of  view. 

How  clear  these  same  ideas  were  to  New- 
ton will  be  evident  from  the  following  two 
sentences  from  the  first  book  of  the  "Prin- 
cipia."    He  says: 

For  I  here  design  only  to  give  a  mathematical 
notion  of  those  forces  without  considering  their 
physical  causes  or  seats. 

And  again:  ' 

Wherefore  the  reader  is  not  to  imagine  that  by 
those  words  I  anywhere  take  upon  me  to  define 
the  kind  or  the  manner  of  any  action,  the  cause 
or  the  physical  reason  thereof. 

Having  thus  abandoned  all  considera- 
tion of  cause  and  having  assigned  our- 
selves the  simpler  task  of  describing  the 
motions  of  bodies,  we  come  back  to  the 
definition  of  Galileo  and  Newton,  namely, 
the  rate  of  change  of  momentum— as  the 
one  perfectly  correct,  competent  and  com- 
plete description  of  force. 

It  remains  only  to  show  that  Qalileo  had 
a  clear  and  modem  conception  of  momen- 
tum. This  is  sufficiently  evident  from  the 
following  paragraph  in  the  "Dialoguea"* 
He  says: 

It  is  clear  that  an  impulse  is  not  a  timple 
matter,  seeing  that  it  depends  upon  two  important 
factors,  namely,  the  weights  (il  peso)  of  the  col- 
liding bodies  and  their  velocities. 

And  again  on  the  same  page  he  says 

It  is  customary  to  say  that  the  ''momentum" 
of  a  light  body  is  equal  to  the  "  momentum  "  of  a 
heavy  body  when  the  velocity  of  the  former  bears 
to  the  velocity  of  the  latter  the  inverse  ratio  of 
their  weights. 

If  then  I  have  correctly  stated  the  facts 
of  the  case,  force  would  appear  to  be  a 
pure  concept  of  the  inteUeet:  but  a  pre- 
cious concept;  one  which  is  well  under- 
stood, clear,  definite,  quantitative,  and  one 
whose  extraordinary  usefulness  has  made 

'Ostwald's  "Klasiker  der  £zakten  Wissen- 
schaften,"  No.  25,  p.  44. 
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it  survive  through  the  entire  history  of 
physics. 

The  paradoxy  of  this  dominant  idea  of 
modem  physics  being  a  mere  picture 
created  by  the  human  mind,  disappears 
when  we  consider  how  the  same  method  is 
employed  in  subjects  other  than  physics. 

In  history,  for  example,  we  have  impor- 
tant culminating  events  which  we  ascribe 
to  '' certain  influences,"  while  as  a  matter 
of  fact  the  most  that  we  actually  know  and 
observe  in  history  is  a  series  of  individual 
acts,  prompted,  we  suppose,  by  certain  pur- 
posea 

The  Franco-Prussian  war  came  when  the 
German  Kaiser  decided  to  send  the  tele- 
gram from  Ems,  when  Prince  Bismarck 
decided  to  publish  certain  parts  of  this  tele- 
gram, when  Yon  Moltke  decided  that  the 
army  was  ready,  when  Napoleon  III.  de- 
cided to  emulate  the  military  career  of 
his  uncle,  when  the  Congress  of  Vienna  de- 
cided, in  1815,  to  give  Prussia  additional 
Bheniah  territory,  when  in  868  the  father 
of  Lothar  gave  to  his  son  the  middle  king- 
dom, the  modem  Lorraine,  between  Prance 
and  Germany. 

In  practise  we  find  it  more  convenient  to 
say  that  **  certain  influences"  had  been  at 
work  for  a  full  thousand  years  which  cul- 
minated' in  the  victory  of  Prussia  over 
France.  In  physics,  we  give  to  the  corre- 
sponding **  influences"  the  name  forces. 
That's  the  whole  story !  We  measure  these 
influences  by  the  mass-acceleration  of  the 
body  under  consideration. 

The  extension  which  this  idea  of  force 
has  received  in  later  times  is  known  to  us 
all.  Huygens  was  the  flrst  to  show  that 
Galileo's  fundamental  variable,  linear  mo- 
mentum, might  change  in  two  ways, 
namely,  in  direction  and  amount;  and  he 
gives  us  for  the  flrst  time  a  method  of 
computing  the  force  when  the  momentum 
varies  in  direction  only— a  force  which  we 


now  call  ''centrifugal."  Later,  in  the  case 
of  rigid  bodies  the  conception  of  ''angular 
momentum"  was  introduced;  its  time  vari- 
ation we  now  call  either  "torque"  or 
"precessional  couple"  according  as  the 
angular  momentum  varies  in  amount  only 
or  direction  only. 

This  deflnition  is  identical  in  form  and 
meaning  with  that  of  Galileo. 

The  essential  step  made  by  Lagrange,  in 
his  treatment  of  the  simplest  possible  case, 
namely,  a  single  particle,  is  to  derive  both 
the  time  variation  of  momentum  and  the 
rate  of  directional  change  of  momentum, 
each  by  differentiation  of  a  single  function. 

Momentum  for  him  is  the  velocity-variar 
tion  of  kinetic  energy,  a  quantity  whose 
time-variation  is  the  tangential  force ;  and 
centrifugal  force  is  the  space-variation  of 
kinetic  energy:  but  each  of  these  is  still  a 
time-variation  of  momentum,  agreeing  per- 
fectly with  Galileo's  original  definition. 

The  space-variation  of  potential  energy 
is  the  measure  of  stress— or  more  properly 
a  stress  integral— which  we  do  not  under- 
stand—but which  nevertheless  can  be  eval- 
uated in  terms  of  force. 

I  shall  detain  you  for  only  one  more  il- 
lustration. 

Faraday  had  discovered  a  quantity— the 
"electrotonic  state,"  he  called  it— electro- 
kinetic  momentum,  we  call  it— whose  varia- 
tions through  any  closed  circuit,  were 
always  accompanied  by  an  electric  current 
in  that  circuit.  Not  knowing  the  cause  of 
this  current,  physicists  agreed  to  say  that 
an  "electromotive  force"  was  at  work 
whenever  the  electro-kinetic  momentum 
changed,  and  to  define  this  electromotive 
force  as  the  time  rate  of  change  of  electro- 
kinetic  momentum  (Neumann).  Here 
again  we  have  a  generalized  force  intro- 
duced as  a  synonym"  for  an  unknown 
cause;  exactly  as  was  done  by  Galileo  in 
the  first  instance. 
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Let  lis  distinguish  carefully  between  the 
observed  facts  of  nature  and  those  tempt- 
ing pictures  of  the  human  mind  which  we 
only  too  easily  create  and  are  only  too  apt 
to  worship. 

Among  the  realities  of  mechanics  are  to 
be  mentioned  bodies  in  motion,  liquids 
flowing,  springs  changing  length;  among 
the  abstractions  of  the  subject— helpful 
and  needful  abstractions— but  abstractions 
nevertheless— are  to  be  numbered  the 
forces,  velocities  and  accelerations  of  these 
bodies.  Only  by  understanding  these  mat- 
ters and  by  drawing  a  sharp  line  here 
shall  we  avoid  Maxwdl's  ''den  of  the 
metaphysician." 

It  is  not  infrequently  that  one  finds  a 
clever  metaphysician  in  the  orthodox  man 
of  empirical  science ;  and  I  am  free  to  con- 
fess myself  unable  to  say  whether  the  ma- 
jority of  the  criticisms  of  the  foundations 
of  our  science  are  due  to  the  physicist  or 
the  philosopher;  but  in  either  case  the 
critic  speaks  as  a  inetaphysici(m.  As  an 
illustration  consider  the  penetrating  criti- 
cisms of  the  foundations  of  rational  dynam- 
ics recently  given  by  Mr.  Norman  Camp- 
bell,* who  shows  that  the  science  of 
mechanics  is  so  loaded  with  assumptions 
that  the  experimental  verification  of  its 
laws  is  utterly  hopeless. 

IV.  PBEI^EMINABT   DISCUSSIONS 

Fourthly,  metaphysics  has,  I  believe, 
rendered  distinct  service  in  giving  us  cer- 
tain helpful  preliminary  discussions.  In- 
deed, it  is  the  history  of  many  of  the 
special  sciences,  such  as  psychology  and 
sociology,  that  they  were  at  one  time  de- 
partments of  philosophy— but  now,  having 
shown  themselves  amenable  to  experiment 
or  observation  and  subject  to  the  ''reign 
of  law,"  are  established  as  kingdoms  of 
their  own.    The  very  notion  of  mechanical 

•Phil,  Mag,,  January,  1910. 


law  is  at  least  as  old  as  Thales— 600  b.c.— 
whose  idea  it  was,  in  common  with  Anazi- 
mander,  Anaximenes  and  Heraclitus,  that 
the  variety  of  things  is  due  to  "a  single 
material  cause,  corporeal,  endowed  with 
qualities  and  capable  of  self-transforma- 
tion. ^'^^  Ridiculous  and  absurd  as  this 
sounds  to  us,  it  nevertheless  contains  the 
fundamental  conception  of  mechanical  law, 
and  made  it  easier  for  later  men  to  adopt 
more  useful  hypotheses. 

The  history  of  the  atomic  theory  illus- 
trates well  the  value  of  this  contribution. 
The  atom  of  Democritus- a  purely  meta- 
physical structure— differs  in  no  essential 
respect  from  the  modem  atom  up  to  the 
year  1738  when  Daniel  Bernoulli  initiated 
the  kinetic  theory  of  gases. 

The  contention  of  Anaxagoras  that  all 
bodies  are  really  continuous  has  also  been 
of  the  utmost  help :  Poisson  adopted  it  in 
toto  in  his  mechanics;  it  was  employed  in 
electrical  science  up  to  the  date  of  Helm- 
holtz's  Faraday  lecture,  1881,  and  it  is 
to-day  practically  adopted  in  all  discus- 
sions of  hydrodynamics. 

MaxwelP^  goes  so  far  as  to  say : 

In  the  earliest  times  the  most  ancient  philos- 
ophers whose  speculations  are  known  to  us  seem 
to  have  discussed  the  ideas  of  niunber  and  of 
continuous  magnitude,  of  space  and  time,  of  mat- 
ter and  motion  with  a  native  power  of  thought 
which  has  probably  never  been  surpassed. 

It  was  a  really  profound  insight  into  the 
nature  of  pure  mathematics  that  led  cer- 
tain participants  in  the  relativity  discus- 
sion, at  the  last  meeting  of  this  society,  to 
place  in  the  same  class  the  metaphysician 
and  the  mathematician;  the  new  grouping 
of  studies  at  Harvard  College  does  the 
same;  each  of  these  subjects  is  concerned 
neither  with  phenomena  of  any  kind,  nor 
with  individual  purposes,  but  with  those 

»'<  Encyclopedia  BriUnnica,"  23,  219. 
^"Encyclopedia  Britannica,"  art.  Atom. 
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over-individual  purposes,  with  those  tmi- 
versal  agreements,  with  that  world-wide 
eonsensns  of  opinion,  in  which  all  sane  men 
unite;  in-  brief,  mathematics  and  meta- 
physics each  belong  in  the  group  which 
Miinsterberg  calls  the  ''normative  sci- 
encea''  There  is  therefore  a  certain  sense, 
which  in  passing  I  merely  mention,  but  do 
not  urge,  in  which  all  consideration  of 
number  and  quantity  and  limits  which  the 
mathematical  philosophers  have  handed 
down,  increases  the  debt  of  physics  to 
metaphysics. 

Sound  method  in  drawing  inferences  is 
a  branch  of  science  to  which  the  physicist 
owns  no  copyright,  but  one  in  which  he 
may  claim  to  be  fairly  well  versed.  For 
this  method  he  is  indebted  in  no  small  de- 
gree to  the  development  of  logic  in  the 
hands  of  the  metaphysician.  In  brief, 
modem  physics,  at  its  very  inception 
in  the  seventeenth  century,  found  that 
the  schoolmen  had  already  furnished  it 
with  a  set  of  beautiful  tools  in  the  shape 
of  fundamental  logical  ideas,  including 
''precise  definition,'*  "classification,''  and 
"fallacies.*'  Even  Bacon  when  "preach- 
ing the  funeral  sermon  of  scholasticism," 
used  the  accurate  methods  of  the  school- 
men. 

Space  and  time,  as  continuous  quanti- 
tities  and  as  limiting  conditions  for  all 
phenomena,  is  another  conception  of  no 
small  value  which  we  have  inherited  from 
the  Greeks.  The  critical  examination  of 
our  conception  of  time,  which  was  given 
by  Einstein^*  some  five  years  ago,  and  per- 
haps even  earlier  by  Lorentz,  had,  among 
other  interesting  and  more  valuable  fea- 
tures, the  following:  He  showed  clearly 
--and,  .so  far  as  I  am  aware,  for  the  first 
time— just  what  kind  of  "time"  we  have 
been  and  are  still  using  in  ordinary  New- 
tonian mechanics,  namely,  time  such  as 

''Ann.  der  PhyMk  (4),  17,  891-921  (1906). 


would  result  from  having  all  our  clocks 
controlled  by  a  single  central  time-keeper 
which  would  transmit  its  controlling  sig- 
nals fvith  absolute  instantaneity. 

The  clear  definitions  of  synchronous 
clocks  and  simultaneity— in  brief  the  idea 
of  local  time— may  be  considered  as  be- 
longing either  to  physics  or  to  mathematics 
—but  surely  the  exposition  in  which  Ein- 
stein has  taught  us  just  what  kind  of  time 
we  have  been  unconsciously  using  for  more 
than  two  centuries  is  a  metaphysical  con- 
tribution of  high  order. 

The  dangers  of  mere  nominalism,  or,  if 
you  prefer,  extrapolation,  by  which  I 
mean  the  danger  of  ascribing  to  any  phys^ 
ical  system  a  set  of  properties  which  we 
have  merely  learned  to  associate  with  its 
name,  has  been  clearly  pointed  out  in  the 
history  of  philosophy.  Due  regard  for 
this  warning  would,  I  believe,  have  saved 
many  pages  that  have  been  written  con- 
cerning the  ether— especially  those  devoted 
to  a  determination  of  its  inertia,  its  weight, 
and  its  place  in  the  periodic  table  of  Men- 
delejefif. 

V.  LIMITATIONS  OF   SCIENCE 

Fifthly  and  lastly  the  metaphysician  has 
rendered  the  inestimable  service  of  point- 
ing out  to  the  experimental  investigator 
the  paradox  that  his  greatest  strength  lies 
in  his  confessed  limitations.  Each  of  the 
particular  sciences  views  phenomena  from 
its  own  particular  angle;  but  there  is,  I 
fear,  sometimes— often,  indeed— a  ten- 
dency for  the  student  of  physics  to  think 
that  in  measuring,  say,  the  inertia  of  a 
body,  he  is  in  some  sense  getting  at  the 
"quantity  of  matter"  in  it;  or  to  put  it  in 
another  way,  there  is  often  a  tendency  to 
think  that  in  determining  the  mass,  on  a 
beam  balance,  he  is  perhaps  doing  some- 
thing more  fundamental  than  merely  de- 
termining inferentiaUy  the  ratio  of  the 
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inertia  of  this  body  to  the  inertia  of  some 
body  selected  as  a  standard;  for  which 
purpose  he  has  abstracted  the  inertia  from 
all  other  properties  of  body  and  is  really 
no  nearer  the  nature  of  the  ultimate  **  sub- 
stance" of  the  body  than  if  he  had  meas- 
ured its  temperature  or  its  color. 

A  most  important  limitation  which 
might  have  been  entirely  forgotten  were  it 
not  for  the  metaphysician,  is  the  fact  that 
pheTuymena  do  not  constitute  the  entire 
subject  matter  of  science.  Indeed  it  is  only 
the  mental  and  physical  sciences  which 
deal  with  phenomena.  Human  purposes 
and  acts  of  the  human  will  are  quite  as 
much  subjects  of  scientific  study,  whether 
we  consider  the  individual,  the  group  or 
the  entire  race  of  sane  men,  as  are  any  of 
the  phenomena  of  physics.  It  includes 
such  branches  as  history,  politics,  language 
and  literature.  Not  only  so,  but  if  we  de- 
fine the  real  as  that  with  which  we  must 
reckon  in  the  accomplishment  of  our  pur- 
poses, this  second  group  of  sciences  deals 
with  subject  matter  which  is  quite  as  real 
as  anything  we  consider  in  physics. 

It  wiU  perhaps  not  be  out  of  place  here 
to  repeat  the  warning  given  by  President 
Maclaurin"  to  the  American  Chemical  So- 
ciety on  tbe  occasion  of  the  recent  Boston 
Meeting  of  the  American  Association  for 
the  Advancement  of  Science.    He  says : 

We  should  pay  more  serious  attention  than  we 
usuaUy  do  to  the  logic  of  science  and  have  as 
clear  ideas  as  possible  as  to  what  we  are  really 
aiming  at,  as  to  what  we  can  really  expect  to  do 
and  not  to  do.  A  little  artificial  stimulus  toward 
philosophy  might  accelerate  the  process.  It  seems 
to  me  extremely  unfortimate  that  men  of  science 
are  still  so  much  scared  by  the  bogey  of  meta- 
physics. .  .  .  We  should  realize,  perhaps,  that  a 
science  such  aa  chemistry  is  above  all  else  a  work 
of  art,  and  that  concepts  like  atoms,  energy  and 
the  like  are  not  much  more  than  pigments  with 
which  we  paint  our  pictures. 

^Boston  Herald,  December  31,  1909. 


Ether.— One  other  illustration  must 
serve  to  complete  this  ungracious  para- 
graph on  limitations.  I  shall  not  weary 
you  with  citations  from  Lord  Kelvin,  tell- 
ing us  how  much  more  we  know  about  the 
ether  than  about  ordinary  matter,  but  I 
shall  trouble  you  with  a  single  sentence 
from  that  skilled  expositor,  Sir  Oliver 
Lodge,^^  whose  latest  pronouncement  upon 
this  subject,  omitting,  however,  the  suppo- 
sitions with  which  the  entire  argument  is 
honeycombed,  is  as  follows: 

The  estimates  of  this  book  and  of  "Modem 
Views  of  Electricity "  are  that  the  ether  of  space 
is  a  continuous,  incompressible,  stationary  funda- 
mental substance  or  perfect  fluid,  with  what  is 
equivalent  to  an  inertia-coefficient  of  10^  grams 
per  cc:  that  matter  is  composed  of  modified  and 
electrified  specks  or  minute  structures  of  ether 
which  are  amenable  to  mechanical  as  well  as 
electrical  force  and  add  to  the  optical  or  electric 
density  of  the  medium:  and  that  elastic  rigidity 
and  all  potential  energy  are  due  to  an  excessively 
fine-grained  etherial  circulation  with  an  intrinsic 
kinetic  energy  of  the  order  of  10"  ergs  per  cubic 
centimeter. 

Suf&ce  it  to  say  that  I  am  second  to  no 
man  in  this  society  in  my  admiration  for 
that  group  of  men  whose  names  are  asso- 
ciated with  the  following  dates— 1676, 
1728,  1820,  1831,  1845,  1864,  1888,  Romer, 
Bradley,  Oersted,  Faraday,  Neumann, 
Maxwell,  Hertz;  names  and  dates  which 
mark  the  discovery  of  the  finite  speed  of 
light,  the  discovery  of  aberration,  the  dis- 
covery of  the  magnetic  field  produced  by 
an  electric  current,  the  discovery  of  the 
electromotive  force  produced  by  magnetic 
displacement,  the  mathematical  formula- 
tion  of  this  result  by  Neumann,  the  com- 
bination of  these  two  results  by  Maxwell 
and  the  prediction  from  them  of  electric 
waves,  the  experimental  realization  of 
these  waves  by  Hertz.  For  brilliancy  of 
achievement  this  series  has  certainly  sel- 

>«<' Ether  of  8paoe,"  p.  151,  Harper,  1909. 
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dom,  if  ever,  been  sorpaaBed  in  the  history 
of  physics. 

But  leaving  matter  aside,  and  consider- 
ing only  the  ether,  what  is  the  net  result  f 
Practically  this,  tJiat  electromagnetic  dis- 
turbances, including  light  waves,  are  propa- 
gated through  space  with  a  speed  of  300 
million  meters  per  second.  This,  I  con- 
ceive to  be  the  criticism  which  every  sound 
metaphysician,  but  only  some  sound  physi- 
cists, would  pass  upon  our  present  knowl- 
edge of  the  ether.  This  is  the  one  fact 
concerning  the  ether  which  we  know  in  the 
same  sense  in  which  we  are  said  to  "know'' 
the  ordinary  everyday  facts  of  physics. 

In  conclusion,  and  still  dealing  with 
limitations,  I  beg  to  offer  for  your  consid- 
eration a  definition  (t.  e,,  a  delimitation)  of 
physics  recently  given  to  me  by  an  eminent 
metaphysician. 

Last  summer  I  had  the  pleasure  of  sev- 
eral times  meeting  Professor  Miinsterberg; 
and  on  one  of  these  occasions  I  took  the 
liberty  of  submitting  to  him,  for  criticism, 
a  definition  of  physics,  which  I  myself  had 
formulated.  Following  is  his  definition 
of  the  physics  of  to-day  which  he,  in  re- 
turn, submitted  to  me  and  which  is,  I 
am  inclined  to  think,  unsurpassed  in  point 
of  accuracy,  clearness  and  completeness: 

PhyBics  deals  with  changes  in  the  world  of  over- 
indiyidual  objects,  in  so  far  as  they  are  not 
changes  of  composition.  It  consists  of  those 
judgments  which  haTe  prored  themselres  by  trial 
to  determine  most  accurately  our  justified  expecta- 
tions concerning  these  changes.  In  dealing  with 
ohjeetB  it  separates  itself  from  the  knowledge  of 
wiU-acts;  in  dealing  with  over^ndMdual  objects 
it  separates  itself  from  psychology;  in  abstract- 
ing from  changes  of  composition,  it  separatee  itself 
from  chemistry.  The  over-individual  objects  may 
be  matter  or  ether  or  electrons. 

CONCLUSION 

The  view  of  physics  here  presented  is 
that  of  a  half  truth  or  partial  truth.  But 
this  is  very  far  from  saying  it  is  an  un- 


truth. The  essential  point— the  only  es- 
sential point— is  for  us  to  recognize  the 
facts;  to  know  ourselves;  to  admit  our 
limitations.  Then  the  more  nearly  we  re- 
main inside  these  limitations,  and  avoid 
*'the  den  of  the  metaphysician,"  the  better. 

That  flexibility  of  mind  which  it  is  de- 
sirable to  secure  by  not  translating  every 
temporary  opinion  into  a  hard-and-fast 
fact  of  nature  is  well  illustrated  by  a  re- 
cent remark  of  Professor  Schuster^*^  who  is 
himself  one  of  the  small  group  of  men  who 
have  established  the  pulse  theory  of  white 
light.  **  These  two  representations  of 
white  light  (by  homogeneous  waves  and  by 
impulses)  are,"  he  says,  *'not  mutually 
exclusive:  They  represent  two  points  of 
view,  and  we  may  adopt  either  one  or  the 
other  in  different  problems  according  to 
our  convenience." 

Less  fixity  and  more  flexibility  in  our 
views  concerning  the  ether  might,  for  in- 
stance, permit  a  more  cordial  consideration 
of  Professor  Osborne  Reynolds's  theory  of 
gravitation  which,  so  far  as  I  understand 
it,  has  much  to  recommend  it. 

Lest  what  I  said  at  the  outset  concerning 
the  experimental  side  of  physics  should  be 
forgotten,  let  me,  in  justice  to  myself,  re- 
mind you  once  more  of  my  attitude  toward 
the  experimentalist,  towards  that  group 
which  in  Italy  includes  Galileo,  Volta,  Mel- 
loni  and  Bighi ;  the  skillful  group  which  in- 
cludes Oersted,  Eirchhoff ,  Hertz,  Roentgen ; 
the  French  group  of  laboratory  workers, 
Mersenne,  Fresnel,  Regnault,  the  Curies; 
in  England,  Gilbert,  Boyle,  Joule,  Ray- 
leigh;  and  those  dextrous  men,  our  own 
countrymen,  Franklin,  Henry,  Rowland, 
Michelson.  Toward  the  experimentalist  as 
compared  with  the  friendly  critic  and  re- 
viewer, my  feeling  is  precisely  that  of  Lin- 
coln toward  the  soldiers  who  fought  at 
Gettysburg.     You  all  remember  his  sen- 

"PhU.  Mag.,  (6),  18,  767  (1909). 
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tence— **The  world  will  little  note  nor  long 
remember  what  we  say  here;  bnt  it  can 
never  forget  what  they  did  here. ' ' 

Henby  Cbew 

NOBTHWESTEBIT  UnIVEESITY 


CHARLES   REID   BARNES 

Charles  Reid  Barnes  was  bom  at  Madison, 
Ind.,  September  7,  1868,  and  died  at  Chicago, 
Thursday,  February  24,  1910.  He  attended 
Hanover  College,  where  he  graduated  with  the 
degree  of  A.B.  in  1877,  being  the  valedictorian 
of  his  class.  He  was  a  student  of  Professor 
Coulter,  with  whom  he  was  henceforth  inti- 
mately associated  professionally  and  otherwise 
imtil  his  death.  After  graduation  he  studied 
at  Harvard  University  with  Professor  Gray, 
who  regarded  him  as  a  man  of  great  promise. 
In  1880  Barnes  returned  to  Hanover  College, 
where  he  was  given  the  degree  A.M.  That 
same  year  he  entered  upon  an  instructorship 
of  natural  science  at  the  high  school,  Lafay- 
ette, Ind.,  and  later  at  Purdue  University, 
where  he  was  promoted  to  a  professorship  in 
1882.  In  1885  his  chair  was  changed  from 
natural  science  to  botany  and  geology.  In  the 
year  1885-6  Professor  Barnes  again  spent 
some  time  at  Harvard  University,  and  his 
alma  mater  in  1886  conferred  upon  him  the 
degree  Ph.D.  In  1887  he  was  called  to  the 
chair  of  botany  at  the  University  of  Wiscon- 
sin, whence  in  1898  he  was  called  by  the  Uni- 
versity of  Chicago  to  occupy  its  newly  created 
chair  of  plant  physiology,  and  here  he  re- 
mained until  his  death.  From  1883  until  his 
death  he  was  associated  with  Professor  Coul- 
ter in  the  editorship  of  The  Botanical  Gazette. 

Professor  Barnes  was  always  prominently 
connected  with  the  various  scientific  societies, 
having  become  a  member  of  the  American 
Association  for  the  Advancement  of  Science 
in  1884  and  a  fellow  in  1885.  In  1890  he  was 
secretary  of  the  Botanical  Club  of  the  Amer- 
ican Association  for  the  Advancement  of  Sci- 
ence, and  was  secretary  of  the  Botanical  So- 
ciety of  America  from  its  inception  at  Brook- 
lyn from  1894  until  1898.  In  1894  he  served  as 
secretary  of  Section  G,  in  1895  as  secretary 
of  the  council  of  the  American  Association 


for  the  Advancement  of  Science,  and  in  1896 
as  general  secretary  of  the  American  Associa- 
tion for  the  Advancement  of  Science.  In 
1898  he  served  as  vice-president  for  Section 
O,  American  Association  for  the  Advancement 
of  Science,  giving  his  retiring  address  at  Co- 
lumbus in  1899  on  ''  The  Progress  and  Prob- 
lems of  Plant  Physiology."  In  1903  he  served 
as  president  of  the  Botanical  Society  of 
America,  giving  his  retiring  address  at  Phila- 
delphia in  1904  on  ''  The  Theory  of  Respira- 
tion." In  1905  Professor  Barnes  served  as  a 
delegate  from  Section  G,  American  Associa- 
tion for  the  Advancement  of  Science,  to  the 
international  Botanical  congress  at  Vienna. 
He  was  also  a  member  of  the  American  So- 
ciety of  Naturalists  and  of  the  Botanists  of 
the  Central  States,  and  was  in  turn  a  mem- 
ber of  influence  in  the  state  scientific  acade- 
mies of  Indiana,  Wisconsin  and  Illinois. 

As  a  botanical  contributor  Professor  Barnes 
began  his  career  in  a  modest  way  in  The  Bih 
tanical  Gazette  in  1877,  his  first  contributions, 
entitled  ''Notes/'  having  to  do  chiefly  with 
annotated  lists  of  plants  and  additions  to 
county  floras,  quite  in  the  manner  of  the  time. 
As  early  as  1879,  however,  some  of  his  contri- 
butions reveal  a  strong  physiological  bent,  the 
necessity  of  devices  for  accurate  experimenta- 
tion appealing  to  him  then  and  ever  afterward 
with  unusual  force.  From  1883,  when  he  be- 
came editorially  connected  with  The  Botanical 
Gazette,  he  gave  freely  of  his  time  and  energy 
to  that  journal.  Much  of  the  remarkable  suc- 
cess of  this  periodical  is  due  to  his  editorial 
genius;  his  trenchant  English,  and  his  insist- 
ence on  accurate  statement  and  mechanical 
perfection  have  for  many  years  been  reflected 
on  almost  every  page.  Perhaps  no  botanical 
reviewer  has  been  so  fearless  as  was  Professor 
Barnes;  frank  but  friendly  disapproval  of  all 
that  seemed  bad,  whether  in  fundamental 
principles,  in  statement  of  fact,  or  in  mechan- 
ical alignment,  was  as  natural  to  him  as  is 
fulsome  praise  to  most  reviewers.  Possibly 
his  greatest  service  to  American  botany  was 
in  his  many-sided  work  on  The  Botanical 
Gazette. 

Professor  Bam6s  was  first  generally  known 
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to  the  botanical  fraternity  through  his 
taxonomic  work  on  mosses,  his  first  pub- 
lication in  this  field  being  an  '' Analytic 
Key  to  the  (Genera  of  Mosses/'  published  in 
1886  as  a  bulletin  of  Purdue  University; 
the  following  year  was  published  a  '^  Revision 
of  the  North  American  Species  of  Fiasidens'' 
In  1890  there  was  issued  by  the  Wisconsin 
Academy  of  Science  his  '^  Artificial  Keys  to 
the  G^era  and  Species  of  North  American 
Mosses";  a  revision  of  this  work  by  Barnes 
and  Heald  appeared  in  1897.  There  can  be  no 
doubt  that  these  keys  have  greatly  stimulated 
bryological  study  in  this  country,  because  the 
classic  manual  of  the  mosses  (Lesquereux  and 
James)  is  full  of  difficulties  to  all  but  the 
specialist  in  the  group.  A  revision  of 
Dicranum  by  Barnes  and  True  practically 
completed  the  author's  work  in  this  field. 
While  at  Chicago  Professor  Barnes  became 
greatly  interested  in  the  special  morphological 
problems  presented  by  the  mosses  and  liver- 
worts, and  for  several  years  there  was  of- 
fered in  cooperation  with  Dr.  Land  a  course 
in  the  special  morphology  of  the  bryophytes. 
In  connection  with  this  work  Drs.  Barnes  and 
Land  made  extensive  field  studies  and  collec- 
tions in  Mexico  in  1906  and  1908.  There  had 
already  appeared  two  joint  papers,  one  on 
**  The  Origin  of  Air  Chambers  "  and  the  other 
cm  "The  Origin  of  the  Cupule  of  Mar- 
chantia";  several  other  joint  papers  are  in 
various  stages  of  completion,  and  are  to  be 
issued  by  the  junior  author.  A  general  work 
on  the  special  morphology  of  the  bryophytes 
had  been  projected  for  the  immediate  future. 
In  plant  physiology  Professor  Barnes's  chief 
ocmtributions  were  as  a  critical  reviewer,  as  a 
teacher  and  effective  guide  in  critical  research, 
and  as  a  sponsor  for  certain  points  of  view. 
He  was  early  a  champion  of  the  restricted  use 
of  the  term  plant  food,  as  opposed  to  the 
broader  usage,  including  water  and  salts. 
He  also  advocated  long  ago  the  use  of  the 
term  photosynthesis  (or  photosyntax)  in 
place  of  assimilation  for  the  first  stages  in 
food-making,  and  he  consistently  advocated 
the  restriction  of  sex  terms  to  sex  organs. 
The  vice-presidential  address  of  1899,  and  even 
more  the  presidential  address  of  1904,  gave 


stimulating  physiological  points  of  view  much 
in  advance  of  current  usage.  To  few  is  it 
given  to  be  so  effective  as  a  teacher  and  guide 
in  critical  research,  and  particularly  to  make 
clear  the  actual  status  of  the  subject  when 
foggy  and  uncertain,  as  is  the  case  in  so  many 
divisions  of  physiology.  The  botanists  whom 
Professor  Barnes  has  trained  will  through 
their  teaching  and  their  investigation  carry 
on  his  ideals  and  reflect  his  powerful  personal- 
ity for  yet  many  years.  It  is  a  source  of  in- 
tense gratification  to  his  many  botanical 
friends  that  Professor  Barnes  was  able  to  re- 
vise the  final  proofs  on  the  physiological  part 
of  a  general  work  on  botany  that  is  e3qpected 
soon  to  appear  from  the  Hull  Botanical  Lab- 
oratory. In  this  there  will  be  preserved  the 
essence  of  his  physiological  point  of  view  and 
something  of  his  cogent  reasoning  and  lucid 
style. 

In  1898  Professor  Barnes  issued  a  botanical 
text-book  for  secondary  schools,  entitled, 
"Plant  Life,  Considered  with  Special  Refer- 
ence to  Form  and  Function."  This  little  book 
was  about  the  first  to  deal  particularly  with 
physiology  and  ecology  as  subjects  for  study 
in  secondary  schools,  and  found  a  teaching 
public  unprepared  to  use  it,  though  the  view- 
point here  presented  now  dominates  almost 
everywhere.  A  briefer  edition  of  this  volume, 
entitled,  "Outlines  of  Plant  Life,"  appeared 
in  1900. 

To  his  botanical  colleagues  the  death  of 
Professor  Barnes  seems  peculiarly  premature, 
as  he  died  from  the  effects  of  an  accidental 
fall  in  full  vigor  and  health,  and  just  as  he 
was  about  to  round  up  in  monographic  form 
the  results  of  years  of  study  on  the  bryophytes. 
It  was  to  have  been  expected  also  that  before 
very  long  he  would  have  incorporated  his  lec- 
tures to  advanced  classes  on  "  Plant  Physics," 
"Plant  Chemics"  and  "Growth  and  Move- 
ment" into  permanent  form.  To  those  who 
knew  Professor  Barnes  intimately  it  is  known 
that  one  of  the  foremost  of  our  botanists  has 
gone,  a  man  great  in  many  lines,  and  one  who, 
in  spite  of  his  frank  criticism  and  pitiless 
logic,  was  more  than  all  a  friend. 

HeNBT  0.  COWLES 
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A   NATIONAL  BUREAU  OF  SEISMOLOGY 

The  following  resolutions  were  passed  by 
the  Seismological  Society  of  America  at  a 
meeting  held  .in  San  Francisco,  on  March  2: 

Whxbeas  earthquakes  which  are  normally  re- 
curring phenomena  of  the  earth's  crust  have  in  the 
past  caused  considerable  loss  of  property  and  life, 
and  much  of  the  distress  and  destruction  has  been 
due  to  lack  of  knowledge  of  earthquakes  and 
their  peculiar  mode  of  action  and  of  proper  pre- 
cautions against  injury  and, 

Whkbeas  the  magnitude  of  the  destruction  in 
the  Atlantic  coastal  region  (Charleston  earth- 
quake of  1886),  the  Mississippi  Vall^  region 
(earthquake  of  1812)  and  the  Pacific  Coastal 
region  (California  earthquakes  of  1857,  1868, 
1872  and  1006) ,  makes  it  a  matter  of  great  import 
to  all  the  people,  and  the  faot  that  with  increasing 
density  of  population  the  conditions  are  becoming 
more  fayorable  for  greater  destruction  in  the 
future  makes  it  important  that  action  be  not 
longer  delayed, 

Whebbab  the  problems  inyolyed  are  of  national 
and  international  character  and  local  authority  or 
private  enterprise  is  insufficient  to  successfully 
carry  on  such  work,  and  this  fact  has  been  realized 
already  by  many  of  the  great  nations  including 
Germany,  England,  Japan,  Austro-Hungary,  Italy 
and  Spain  which  have  already  established  scien- 
tific earthquake  services  for  the  benefit  of  their 
peoples  and  the  world  at  large, 

Beaolved  that  the  Seismological  Society  of  Amer- 
ica strongly  favors  the  establishment  of  a  National 
Bureau  of  Seismology  with  power 

(a)  To  collect  seismological  data, 

(5)  To  establish  observing  stations, 

(o)  To  study  and  investigate  special  earthquake 
regions  within  the  national  domain, 

(d)  To  cooperate  with  other  scientific  bodies  and 
organimtions  and  individual  scientists  in  forward- 
ing the  development  and  dissemination  of  seis- 
mological knowledge. 

It  also  favors  the  organization  of  this  bureau 
under  the  Smithsonian  Institution  with  the  active 
cooperation  of  other  scientific  departments  of  the 
government. 

Beeolved  that  copies  of  these  resolutions  be 
transmitted  to  the  President,  President  of  the 
Senate,  the  Speaker  of  the  House  of  Representa- 
tives, Secretary  of  the  Smithsonian  Institution 
and  the  members  of  the  House  Committee  on 
Library  which  has  this  matter  now  under  con- 
sideration. 


SCIENTIFIC  NOTES  AND  NEWS 

The  annual  session  of  the  I^ational  Acad- 
emy of  Sciences  will  be  held  in  Washington, 

D.  C,  beginning  Tuesday,  April  19. 

The  American  Philosophical  Society  will 
hold  a  general  meeting  at  Philadelphia  on 
April  21,  22  and  23.  On  the  evening  of  April 
22,  there  will  be  a  reception  in  the  Hall  of  the 
College  of  Physicians,  when  Professor  George 

E.  Hale  will  deliver  an  illustrated  lecture  on 
''  The  Work  of  the  Mt  Wilson  Solar  Observa- 
tory." The  annual  dinner  will  be  held  on  the 
evening  of  April  23. 

Professor  Giovanni  Viroinio  SghupariSlli, 
the  eminent  Italian  astronomer,  has  cele- 
brated his  seventy-fifth  birthday. 

Dr.  Wilhelm  Htttorf,  professor  of  physics 
at  Miinster,  has  been  elected  a  member  of  the 
Paris  Academy  of  Sciences. 

Professor  W.  M.  Davis,  of  Harvard  XTni- 
versity,  has  been  elected  an  honorary  member 
of  the  Society  Geografica  Italiana  in  Borne. 

Dr.  W.  J.  Holland,  director  of  the  Car- 
negie Museum,  has  been  elected  a  correspond- 
ing member  of  the  Boyal  Academy  of  Sci- 
ences, at  Bologna,  to  fUl  the  vacancy  created 
by  the  death  of  Albert  Gaudry,  of  Paris. 

Dr.  a.  Hrdlioka,  of  the  IT.  S.  National 
Museum,  has  been  made  a  corresponding 
member  of  the  Anthroi>ological  Society  in 
Vienna. 

Sm  WiLLUM  Bamsay  has  been  nominated 
as  honorary  member  of  the  Chemical  Society 
of  France. 

Sir  Thomas  Barlow,  PJLS.,  has  been 
elected  president  of  the  Boyal  College  of 
Physicians,  London,  in  succession  to  Sir 
Bichard  D.  PowelL 

Dr.  F.  W.  Putnam,  honorary  curator  of 
the  Peabody  Museum  of  American  Archeol- 
ogy and  Ethnology,  Harvard  University;  Dr. 
B.  B.  Dizon,  assistant  professor  of  anthropol- 
ogy and  Dr.  A.  M.  Tozzer,  instructor  in  Cen- 
tral American  archeology,  have  been  ap- 
pointed delegates  of  Harvard  University  at 
the  foundation  of  the  Mexican  National  Uni- 
versity in  September,  1910.  Professor  Dixcm 
has  also  been  appointed  delegate  at  the  Inter- 
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national  CongreBs  of  Americanists  to  be  held 
at  the  City  of  Mexico  at  the  same  time. 

Mb.  H.  H.  Clatton,  late  of  the  Blue  Hill 
Observatory,  has  gone  to  Buenos  Ayres  to 
organize  kite  and  balloon  observations  under 
the  direction  of  the  Argentine  Meteorological 
Service. 

Dr.  Sebastian  Albreoht,  of  the  Lick  Ob- 
servatory, has  been  appointed  first  astronomer 
in  the  National  Observatory  of  the  Argentine 
Bepublic. 

The  annual  address  before  the  Huxley  So- 
ciety in  the  Johns  Hopkins  University  was 
delivered  Friday  evening,  April  1,  by  Professor 
W.  P.  Montague,  of  Columbia  University. 
The  address  was  on  ^  Life  and  Mind  as  Forms 
of  Energy/* 

Professor  A.  £.  Kennellt,  of  Harvard 
University,  gave  a  lecture  on  March  12,  to 
graduate  students  of  the  U.  S.  Naval  Acad- 
emy at  Annapolis,  on  ''The  Operation  of 
Electric  Motors  from  a  Central  Power  Sta^ 
tion.^ 

The  Aldred  lecture  of  the  Koyal  Society  of 
Arts  will  be  delivered  by  Professor  H.  H. 
Turner,  F.R.S.,  on  May  4,  the  subject  being 
«  HaDey  and  his  Comet." 

Mr.  T.  a.  Rickard,  editor  of  the  Mining 
Magazine,  London,  has  been  api>ointed  lec- 
turer on  mining  geology  at  Harvard  Univer- 
sity, where  he  will  deliver  a  course  of  lectures 
at  some  time  during  the  present  year. 

Committees  of  members  and  friends  of 
Glasgow  "University  have,  says  Nature,  pro- 
cured contributions  to  some  £1500  for  the 
purpose  of  commemorating  the  services  of 
Dr.  John  Cleland,  regius  professor  of  anat- 
omy from  1877  to  1909,  and  Dr.  William  Jack, 
inrofessor  of  mathematics  from  1879  to  1909, 
who  retired  last  year.  It  has  been  decided  to 
present  to  the  university  a  portrait  of  Dr. 
Cleland,  painted  by  Sir  George  Beid,  with  a 
replica  for  Mrs.  Cleland;  and  a  portrait  of 
Dr.  Jack,  painted  by  Sir  James  Guthrie,  and 
also  a  prize,  to  be  awarded  at  intervals,  for 
the  best  thesis  on  a  mathematical  subject  ap- 
proved for  the  degree  of  doctor  of  science 
during  the  preceding  period. 


It  is  proposed  to  erect  at  Marburgh  a  mon- 
ument in  memory  of  Wilhelm  Boser,  who  held 
the  chair  of  surgery  in  the  University  of  Mar- 
burg from  1850  to  1858. 

Mr.  Samuel  Ward  Loper,  curator  of  the 
Museum  of  Wesleyan  University,  the  author 
of  contributions  to  geology  and  paleontology, 
has  died  at  the  age  of  seventy-five  years. 

Mr.  J.  Batner  Edmands,  assistant  in  the 
Harvard  College  Observatory,  died  on  March 
26,  at  the  age  of  sixty  years. 

The  death  is  announced  of  Dr.  Eduard 
PflUger,  the  eminent  physiologist  of  Bonn, 
founder  and  editor  of  Pfliiger's  Archiv. 

Dr.  Otto  Hermes,  first  director  of  the  Ber- 
lin Aquarium,  has  died  at  the  age  of  seventy- 
one  years. 

Mr.  Charles  Fox-Strangwats,  for  many 
years  connected  with  the  British  Geological 
Survey,  died  on  March  6,  at  the  age  of  sixty- 
six  years. 

The  Central  Branch  of  the  American  So- 
ciety of  Zoologists  will  hold  its  annual  meet- 
ing at  the  University  of  Iowa  on  April  7,  8 
and  9.  The  address  of  the  president.  Pro- 
fessor E.  A.  Birge,  of  the  University  of  Wis- 
consin, is  entitled  "  Some  Personal  Peculiari- 
ties of  Lakes." 

The  Association  of  German  Scientific  Men 
and  Physicians  and  Medical  Practitioners  will 
hold  its  eighty-second  meeting  at  Konigsberg 
this  year  from  September  18  to  24. 

The  bequest  of  Miss  Phebe  Anna  Thome 
to  the  American  Museum  of  Natural  History 
has  been  applied  as  an  endowment  to  the 
museum's  room  for  the  blind.  Messrs.  Sam- 
uel and  Jonathan  Thome,  the  executors  of  the 
will,  have  increased  the  amount  from  ten 
thousand  to  twenty-five  thousand  dollars. 

The  following  course  of  illustrated  lectures 
in  economic  entomology,  and  genetics  is  to  be 
given  at  the  Bussey  Institution  of  Harvard 
University,  Forest  Hills,  on  Sunday  after- 
noons, during  April  and  May,  at  4  o'clock : 

April  10— "Insects  as  Carriers  of  Disease.  I. 
The  House-fly  and  its  Allies,"  by  Professor  W.  M. 
Wheeler. 

April  17— "Insects  as  Carriers  of  Disease.    II. 
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MoBquitoes  and  their  Allies/'  by  Professor  W.  M. 
Wheeler. 

April  24—"  Mendel's  Law  of  Heredity,"  by  Pro- 
fessor W.  E.  Castle. 

May  1— "Variation  and  Selection  in  Evolution 
and  in  Animal  Breeding/'  by  Professor  W.  £. 
Castle. 

May  8— "The  Gypsy  and  Brown-tail  Moths/' 
by  Mr.  C.  T.  Brues. 

May  15—"  Insects  Injurious  to  Elm  Trees/'  by 
Mr.  C.  T.  Brues. 

May  22— "Making  New  Plants  by  Selection/' 
by  Professor  E.  M.  East. 

May  29— "Making  New  Plants  by  Hybridiza- 
tion/' by  Professor  E.  M.  East. 

The  Eastern  Branch  of  the  American  So- 
ciety of  Zoologists  at  its  recent  meeting  in 
Boston  designated  the  following  persons  as  a 
committee  to  cooperate  with  the  commission 
on  nomenclature  of  the  International  Zoolog- 
ical Congress:  Dr.  H.  B.  Bigelow,  Museum  of 
Comparative  Zoology^  of  Harvard  TTniversity, 
chairman;  Dr.  A.  Petrunkeritch,  American 
Museum  of  Natural  History;  Professor  J.  S. 
Kingsley,  Tufts  College;  Dr.  A.  Q.  Mayer, 
Carnegie  Institution  of  Washington;  Dr.  J. 
P.  Moore,  Philadelphia  Academy  of  Natural 
Sciences. 

One  of  the  field  courses  announced  in  the 
Harvard  Summer  School  is  a  physiographic 
excursion  to  be  conducted  by  Professor  W. 
M.  Davis  in  the  Rocky  Mountains  of  Colorado 
during  three  weeks  in  July,  beginning  at 
Denver,  July  6.  The  object  of  the  trip  is  to 
study  various  features  of  mountain  form,  with 
special  attention  to  the  best  method  of  de- 
scribing them.  The  points  to  be  visited  are: 
the  normal  and  glacial  features  of  the  high- 
lands and  continental  divide  of  the  Front 
range  at  the  head  of  Boulder  creek,  crossed  by 
rail  at  an  altitude  of  11,680  feet;  the  foot 
hills  in  the  neighborhood  of  Gh)lden  and  the 
valley  of  Clear  Creek;  the  foot  hills  in  the 
Oarden  of  the  Gk)da  near  Colorado  Springs, 
and  the  fault-line  escarpment  of  the  Front 
range  next  to  the  south;  the  highlands  west  of 
Colorado  Springs,  over  which  Pikes  Peak  rises 
like  a  great  monadnock;  South  Park,  as  an 
example  of  a  high-level  intermont  basin;  the 
upper   Arkansas   valley,    as    an   example   of 


a  deeper  intermont  basin;  the  normal 
and  glacial  features  of  the  Sawatch  range 
west  of  the  Arkansas  valley;  the  Boyal 
gorge  of  the  Arkansas  in  the  Front  range, 
and  the  foot  hills  near  Canyon  city;  the  lava- 
capped  Baton  mesa  near  Trinidad;  and  the 
district  of  dike-walls  on  the  denuded  slopes 
of  the  deeply  dissected  ancient  volcanoes, 
known  as  Spanish  peaks.  The  conditions  on 
which  students  (men  only)  may  join  the 
party  can  be  learned  on  addressing  Professor 
Davis,  at  Cambridge,  Mass.  The  party  wiU 
travel  from  place  to  place  by  train  or  wagon, 
making  short  distances  on  foot,  and  stopping 
in  hotels  over  night  with  possibly  one  or  two 
nights  in  camp. 

Letters  have  been  received  at  the  Harvard 
College  Observatory  from  Professor  E.  B. 
Frost,  director  of  the  Yerkes  Observatory, 
giving  the  following  observations  by  Professor 
Bernard:  Comet  a  1910  was  observed  March 
12,  1910,  at  16''56°'  central  standard  time, 
in  R.  A.  22' 24"  39"  and  Dec.  +15°37'.3 
(1910.0).  "The  comet  was  of  the  ninth 
magnitude,  strongly  condensed,  possibly  to  a 
very  faint  nucleus.  No  tail  noticed."  A 
photograph  of  the  same  comet  was  obtained 
at  dawn  on  March  14.  No  tail  was  shown 
on  the  plate  with  an  exi)osure  of  nine  minntes. 
Photographs  made  with  all  three  lenses  of  the 
Bruce  telescope,  the  exposure  being  1^50*, 
failed  to  show  any  trace  of  the  comet  reported 
by  Pidoux.  These  plates  show  a  tail  to  Hal- 
ley's  comet  nearly  a  degree  long.  A  photo- 
graph of  Comet  a  1910  at  dawn  on  the  morn- 
ing of  March  15,  the  exposure  being  35", 
shows  a  faint  tail  two  degrees  long. 

The  North  Dakota  Geological  Survey  has 
recently  published  the  fifth  volume  of  its 
series  of  reports  dealing  with  the  geology  and 
natural  resources  of  the  state.  The  present 
report,  which  is  a  volume  of  278  pages,  with 
many  illustrations  and  maps,  contains  papers 
on  the  geology,  topography  and  coal  deposits 
of  southwestern  North  Dakota,  including  the 
Little  Missouri  badlands;  the  geology  of  the 
northeastern  portion  of  the  state  with  partic- 
ular reference  to  the  natural  cement  rock  of 
that  region;  together  with  chapters  on  the 
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geology  of  North  Dakota  as  a  whole,  on  nat- 
ural gas  and  on  good  roads.  Previous  re- 
ports of  the  Survey  have  described  the  exten- 
sive and  valuable  days  and  lignites  of  the 
state,  the  fourth  report  being  devoted  entirely 
to  liie  clays,  particularly  the  high  grade  fire 
and  pottery  clays.  Last  summer  the  geology 
and  natural  resources  of  the  area  comprised  in 
the  Bismarck  quadrangle  was  investigated  by 
the  State  Geological  Survey  in  cooperation 
with  the  United  States  Geological  Survey. 
These  two  surveys  are  also  cooperating  in  the 
collection  of  data  regarding  the  deep  wells  of 
the  state,  and  this  work  will  be  pushed  as 
rapidly  as  possible.  During  the  coming  sum- 
mer the  study  and  mapping  of  the  geological 
formations  of  south-central  North  Dakota 
win  be  continued,  and  work  wiU  also  be  under- 
taken on  the  physiography  and  geology  of  the 
interesting  Devils  Lake  region. 

It  is  stated  in  Nature  that  the  director  of 
the  British  Meteorological  Office  has  given 
notice  that  from  April   1  forecasts   of  the 
weather    prospects    more    than    twenty-four 
hours  ahead  will  be  issued  as  opportunity  is 
afforded.    Applications  have  been  received  at 
the  Meteorological  Office  from  time  to  time 
for  forecasts  of  weather  several  days  in  ad- 
vance, in  addition  to,  or  instead  of,  the  usual 
forecasts  which  refer  to  the  twenty-four  hours 
reckoned  from  the  noon  or  midnight  following 
the  issue  of  the  forecasts.    According  to  the 
experience  of  the  Meteorological   office,   the 
weather  conditions  do  not  usually  justify  a 
forecast  detailing  the  changes  of  weather  for 
consecutive  days.    There  are  a  number  of  oc- 
casions in  the  course  of  the  year  when  the 
distribution  of  pressure  is  typical  of  settled 
weather,  and  also  occasions  when  the  condi- 
tions are  characteristic  of  continued  unsettled 
weather.    On  these  occasions,  and  on  a  few 
others  when  the  sequence  of  the  weather  is  of 
a  recognized  type,  a  sentence  giving  in  gen- 
eral terms  the  outlook  beyond  the  twenty-four 
hours  of  the  definite  forecast  might  be  useful 
to  the  general  public,   and,   as   it  could  be 
justified  by  the  statement  of  definite  reasons 
for  the  inference,  it  would  come  within  the 
general  rules  laid  down  by  the  office  with  ref- 


erence to  the  issue  of  forecasts.  An  indica- 
tion of  the  general  prospect  extending  beyond 
the  twenty-four  hours'  limit  is  frequently 
given  in  the  "  General  Inference  '*  which  pre- 
cedes the  forecasts  for  the  several  districts  on 
the  sheet  issued  to  newspapers.  It  is  expressed 
in  more  or  less  technical  language,  and  the 
application  to  the  several  districts  might  only 
be  followed  by  persons  acquainted  with  the 
terminology  used  in  weather  study.  It  is  pro- 
posed, therefore,  when  the  meteorological  con- 
ditions permit,  to  supplement  the  forecasts 
for  districts  by  a  remark  on  the  further  out- 
look. 


UmVEBSITT  AND  EDUCATIONAL  NEWS 

Among  recent  endowments  to  the  New 
York  Polyclinic  Medical  School  and  Hospital, 
the  first  post-graduate  medical  school  in  the 
ITnited  States,  are  one  of  $260,000  by  Mr. 
William  P.  Clyde,  and  another  of  $126,000  by 
Hfrs.  Helen  Hartley  Jenkins. 

Mb.  Andrew  Carnegie  has  given  $40,000  to 
Wells  College  for  the  building  of  a  library  to 
be  called  the  Frances  Cleveland  Library  in 
honor  of  Mrs.  Grover  Cleveland,  who  is  a 
graduate  of  the  college. 

The  main  building  of  the  Texas  Christian 
"University  has  been  destroyed  by  fire,  entail- 
ing a  loss  of  $126,000. 

PassmENT  Noble  has  issued  a  formal  an- 
nouncement of  the  fact  that,  by  order  of  the 
board  of  trustees  and  by  act  of  the  General 
Assembly  of  Maryland,  the  corporate  name  of 
the  Woman's  College  of  Baltimore  has  been 
changed  to  Goucher  College. 

In  the  Medical  School  of  the  University  of 
Pennsylvania  Dr.  Alonzo  E.  Taylor,  now  of 
the  University  of  California,  will  become  pro- 
fessor of  physiological  chemistry;  Dr.  Henry 
T.  Kicketts,  of  Chicago  University,  will  oc- 
cupy the  chair  of  pathology,  and  Dr.  Bichard 
M.  Pearce,  of  Albany,  will  be  professor  of  ex- 
perimental medicine.  Dr.  Allen  J.  Smith, 
while  retaining  his  position  as  dean  of  the 
school,  will  be  transferred  to  a  chair  of  com- 
parative pathology  and  be  at  the  head  of  the 
courses  in  tropical  medicine. 
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Pbofessob  Samuel  C.  Presgott  has  been 
appointed  acting  head  of  the  department  of 
biology  of  the  Massachusetts  Institute  of 
Technology,  during  the  absence  in  Europe  of 
Professor  W.  T.  Sedgwick. 

Dr.  E.  H.  Cameron,  instructor  in  psychol- 
ogy in  Yale  University,  has  been  advanced  to 
the  grade  of  assistant  professor.  In  that  in- 
stitution Dr.  F.  S.  Breed,  now  engaged  in 
graduate  work  in  comparative  psychology  at 
Harvard  University,  has  been  appointed  in- 
structor in  psychology. 

Mb.  Alan  S.  Hawksworth  has  been  ap- 
pointed professor  of  higher  mathematics  in 
the  University  of  Pittsburgh. 

At  Haverf ord  Collie  Professor  A.  H.  Wil- 
son, of  the  Alabama  Polytechnic  Institute, 
has  been  appointed  to  the  position  of  associ- 
ate professor  of  mathematics  in  place  of  Pro- 
fessor Jackson,  who  returns  to  England. 

Willis  T.  Pope,  professor  of  botany  in  the 
College  of  Hawaii,  has  been  appointed  by  the 
governor,  superintendent  of  public  instruction 
for  Hawaii.  Vaughan  MacCaughey  (Cor- 
nell, '08),  has  been  appointed  to  fill  the 
vacancy  in  the  college. 


DISCUSSION   AND   CORRESPONDENCE 

SOME    ADDITIONAL    GONSmERATIONS    AS     TO    THE 
CARNEGIE    FOUNDATION 

To  THE  Editor  op  Soienoe:  Several  contri- 
butors to  your  journal  have  recently  dis- 
cussed the  change  of  policy  announced  by  the 
Carnegie  Foimdation;  two  considerations, 
however,  have  not  been  mentioned  either  here 
or  elsewhere  to  my  knowledge. 

First,  the  obligations  on  the  part  of  the 
foundation  toward  those  formerly  denomina- 
tional colleges  which  have  in  the  last  four 
years  secured  changes  in  their  charters  sever- 
ing their  relations  with  the  parent  denomina- 
tion. The  reports  of  the  foundation  have 
mentioned  several  of  these  institutions,  and 
others  have  come  within  my  notice.  In  all 
these  cases,  the  foundation  held  out  to  these 
institutions  the  promise  of  certain  benefits  if 
they  would  sacrifice  the  historic  association 
with  the  people  who  founded  the  schooL 
These  benefits  were  essentially  two, — ^the 
privilege  to  professors  of  retiring  after  twenty- 


five  years  of  service,  and  of  retiring  on  a  some- 
what higher  pension  at  the  age  of  sixly-five; 
'Now,  in  the  present  situation,  these  colleges 
find  themselves  left  with  only  a  small  frac-. 
tion  of  the  benefit  anticipated,  for  nobody  will 
deny  that  the  service  pension  was  a  much 
greater  inducement  them,  the  age  pension. 
And  the  most  disquieting  thing  about  it  ia 
that  this  great  foundation  in  no  way  inti- 
mates a  consciousness  of  having  treated  any- 
body unjustly. 

Second,  as  to  the  state  universities.  If  the 
service  pension  be  discontinued,  has  the  foun- 
dation anything  to  offer  to  the  professor  in 
such  an  institution?  Is  there  a  state  univer- 
sity in  the  land  where  a  professor  sixty-five 
years  of  age  with  a  fifteen-year  (and  gener- 
ally a  thirty-year)  record  in  the  institution 
behind  him  is  in  danger  of  losing  his  posi- 
tion? I  think  not.  On  the  contrary,  my  im- 
pression is  that  the  old  professors  are  univer- 
sally held  in  such  respect,  and  their  lives  are 
so  interwoven  with  the  history  of  the  school, 
that  no  one  thinks  of  dismissing  them  in  their 
old  age.  Possibly  in  some  small  and  poor 
private  colleges  of  the  country  the  condition 
of  the  exchequer  may  make  it  hard  to  do 
justice  to  old  professors,  but  no  state  univer- 
sity can  afford  to  deal  otherwise  than  gener- 
ously with  such  cases.  But  what  will  the 
foundation  do  for  them  when  they  reach  the 
age  of  sixty-five?  It  will  ^^automatically, 
and  as  a  matter  of  right,  and  not  as  a  charity," 
reduce  their  salaries  about  fifty  per  c^it.  1  As 
an  offset  to  this,  there  is  the  possibility  of  a 
disability  pension,  and  the  probability  of  a 
pension  to  the  widow  of  a  professor.  It 
would  take  considerable  actuarial  ability  to 
figure  out  whether  the  professor  and  his  wife 
are  ahead  or  behind  when  both  sides  are  con- 
sidered. It  is  easy  to  see  that  the  foundation 
has  virtually  made  a  contribution  to  the  treas- 
ury of  the  university,  but  has  it  on  the  whole 
done  anything  to  compensate  the  professor  for 
the  privations  of  a  life  time  of  poorly  paid 
service,  as  so  generously  desired  by  Mr.  Car- 
negie when  he  made  his  first  gift  to  the  foun- 
dation? J.  M.  Aldrich 

Univebsitt  of  Idaho, 
March  30,  1010 
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[The  Carnegie  Foimdation  for  the  Advanoement 
of  Teaching  is  of  such  importance  for  education 
and  science  that  we  should  be  pleased  to  see  all 
aspects  of  the  subject  thoroughly  discussed  in  this 
journal.  As  the  communications  hitherto  received 
have  been  critical,  we  should  like  to  have  letters 
emphasizing  the  services  of  the  foundation  and 
defending  the  recent  action  of  the  trustees.— Ed.] 

KAHLENBERG'S  CHEiaSTBT 

To  THB  Editor  of  Soienob:  '^The  penalty 
of  being  oracular  is  that  fashions  in  oracles 
change."  This  clipping  from  a  daily  paper 
was  called  to  mind  by  reading  Lewis's  recent 
review  of  Kahlenbeig's  excellent  text  In  this 
review,  one  whose  experience  is  slight  in 
teaching  the  first-year  student  gives  us  exact 
advice  as  to  what  the  beginner  should  be 
taught. 

Among  chemical  circles,  the  first-year  course 
stands  much  as  Walker  used  to  describe  the 
position  of  political  economy  among  popular 
sciences.  Every  man  thinks  he  is  capable  of 
taking  part  in  a  subject  of  such  general  in- 
terest The  citadel  has  been  assailed  by  every 
new  fad  in  chemistry  until  it  is  a  by-word 
that,  compared  with  mathematics  and  the 
classics,  chemistry  stands  out  prominently 
characterized  by  the  unsettled  conditions  of 
its  pedagogical  method. 

While  admitting  the  greatest  appreciation 
of  the  value  of  those  topics  for  which  Lewis 
argues  so  ably  (as  though  physical  chemistry 
needed  to  be  propagated  and  popularized)  the 
question  which  is  most  important  and  which 
the  reviewer  does  not  discuss  is  the  suitability 
of  these  topics  for  first-year  students.  This 
is,  I  imagine,  clearly  answered  by  the  fact 
that  by  far  the  larger  number  of  college  teach- 
ers, after  studying  the  presentation  of  these 
topics,  are  not  including  them  in  the  first-year 
course.  And  this  is  not  through  ignorance, 
as  Lewis  implies,  but  through  judgment  bom 
of  experience  with  first-year  students.  The 
chemistxy  of  a  ^  generation  or  more  ago  "  still 
lives  and  is  ready  to  say  to  its  yoimgest 
branch  that  it  does  not  pay  to  rail  at  one 
^  who  has  the  age  on  you." 

It  is  unfortunate  that  the  reviewer,  because 


he  must  ride  his  hobby  and  perhaps  because 
he  feels  that  the  confidence  which  he  formerly 
had  in  the  ionic  hypothesis  has  been  some- 
what weakened  by  this  same  Kahlenberg, 
should  have  forgotten  to  point  out  how  ex- 
cellently each  chapter  in  the  text  under  dis- 
cussion is  presented — ^how  Kahlenberg's  rich 
experience  has  brought  him  close  to  a  knowl- 
edge of  just  what  the  beginner  wants  to  know 
in  the  way  he  wants  to  have  it  presented — ^the 
beautifully  balanced  thoughts,  the  logical  se- 
quence. I  have  just  finished  reading  the 
chapter  on  Sulphur.  In  my  opinion,  those  of 
us  who  are  teachers  and  are  not  afraid  to  in- 
troduce as  much  of  the  ionic  hypothesis  as 
our  pupils  need  will  have  already  decided  with 
the  writer  that  we  have  here  the  work  of  a 
master  in  the  good  old  art  of  teaching. 

The  question  of  what  may  and  what  may 
not  most  suitably  be  provided  for  the  beginner 
should  be  left  for  discussion  to  the  section  of 
chemical  education;  but  if  I  may  be  allowed 
to  restate  from  a  recent  address  at  Ann  Arbor, 
it  is  not  a  question,  in  the  first  year,  as  to 
what  we  think  it  would  be  desirable  for  all 
students  of  chemistry  to  know.  It  is  rather 
the  ''care  and  feeding  of  children"  which  is 
thrust  upon  us  for  discussion.  It  is  perhaps 
because  we  do  our  work  so  well,  concealing  the 
difficulties,  that  the  teachers  of  advanced  work 
and  the  specialist  think  we  can  impose  any- 
thing upon  the  students  and  succeed. 

In  conclusion,  would  it  not  be  better  if  the 
task  of  reviewing  a  work  which  stands  for 
years  of  enthusiastic  interest  and  successful 
experience  among  beginners  should  be  given 
to  one  whose  interest,  as  expressed  in  the  re- 
view, is  sympathetic  with  pedagogical  prob- 
lems! Arthur  John  Hopkins 

Ahhxbst  Coijjsge 

botanioal-eduoational  information  wanted 
To  THE  Editor  of  Sceenoe:  In  connection 
with  certain  important  committee  work  for 
the  Botanical  Society  of  America,  I  need  to 
know  exactly  which  luiiversities,  colleges  and 
technical  schools  in  this  country  accept  the 
College  Entrance  Examination  Board's  cer- 
tificates for  examinations  passed  upon  its  one- 
year  unit   (or  course)    in  botany,  counting 
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about  one  point  out  of  fourteen  for  admission. 
My  present  data,  derived  from  official  sources, 
here  follow,  but  they  are,  for  sundry  reasons, 
incomplete.  I  wish  to  request  that  any  reader 
of  this  note  who  is  connected  with  a  univer- 
sity, college  or  technical  school,  will  make 
sure  whether  his  institution  is  correctly  repre- 
sented in  the  lists  below,  and  if  not  I  shall  be 
very  grateful  if  he  will  communicate  to  me 
the  suitable  correction.  I  shall  later  publish 
a  supplementary  list,  and  finally  a  complete 
one  in  connection  with  other  related  data. 

The  following  institutions  accept  the  Col- 
lege Entrance  Examination  Board's  examina- 
tions in  botany,  and  state  the  fact  in  their 
official  publications:  Bryn  Mawr,  California, 
Cincinnati,  Columbia,  Cornell,  Dartmouth, 
Harvard  (although  it  can  count  for  only  a 
half  year),  Illinois,  Leland  Stanford,  Maine, 
Massachusetts  Institute  of  Technology,  Massa- 
chusetts Agricultural  College,  Mount  Holyoke, 
Nebraska,  Northwestern,  Ohio,  Pennsylvania, 
Rochester,  Simmons,  Smith,  Syracuse,  Wash- 
ington (St.  Louis),  Wellesley,  WeUs,  Ver- 
mont, Woman's  College  of  Baltimore,  Yale 
Scientific  School. 

The  following  institutions,  I  am  assured, 
accept  the  board's  examinations,  although  at 
last  accoimts  no  mention  of  the  fact  had  been 
made  in  their  official  publications:  Chicago, 
Haverford,  Kansas,  Minnesota,  Missouri, 
North  Carolina,  Oberlin,  Wabash,  Williams. 

W.  F.  Ganonq 

NOBTHAHPTOir,  MaBB. 


BOISyTIPIO  JOURNALS   AND  ARTICLES 

The  contents  of  the  March  issue  of  the 
Journal  of  Terrestrial  Magnetism  and  Atmos- 
pheric Electrictiy  are  as  follows:  '^ Scientific 
Staff  and  Crew  of  the  Carnegie  at  Falmouth, 
England,  October,  1909"  (Frontispiece); 
"  Completion  of  the  First  Cruise  of  the  Car- 
negie ";  "  The  Present  State  of  Our  Knowl- 
edge of  Magnetic  Materials,"  A.  A.  Knowlton ; 
'^  Beginning  and  Propagation  of  the  Magnetic 
Disturbance  of  May  8,  1902,  and  of  Some 
Other  Magnetic  Storms,"  L.  A.  Bauer; 
'^Analysis  of  the  Magnetic  Disturbance  of 
January  26,  1908,  and  General  Considerations 


Begarding  Magnetic  Changes,"  L.  A.  Bauer; 
''  The  Magnetic  Storm  of  September  25,  1009, 
at  de  Bilt,  near  Utrecht,  Holland,"  G.  ran 
Dyk;  '' Discontinuance  of  the  Baldwin  Macr- 
netic  Observatory  and  Establishment  of  the 
Tucson  Magnetic  Observatoiy,"  R.  L.  Faria; 
'' Principal  Magnetic  Storms  Eecorded  at  tlie 
Cheltenham  Magnetic  Observatory,  October- 
December,  1909,"  O.  H.  Tittmann;  "Aurora 
Borealis  observed  at  Beinn  Bhreagh,  near  Bad- 
deck,  Nova  Scotia,  September  21  and  October 
18,  1909,"  A.  G.  Bell;  "Magnetic  and  AlHed 
Observations  in  connection  with  Halley's 
Comet";  "Hellmann's  Bibliography  of  Ma^T- 
netic  Charts,"  L.  A.  B.;  "Galitrin,  Arnold, 
The  Beginning  of  an  Earthquake  Disturb- 
ance," H.  F.  Beid;  "The  Tenth  Edition  of 
Miiller-Poullet's  Physics  (Vol.  IV.,  Pt  1)/' 
W.  G.  Cady. 


SCIENTIFIC  BOOKS 

Radiation,  Light  and  Illuminaiion^  A  Series 
of  Engineering  Lectures  Delivered  at  TTnion 
College.  By  Charles  Pbotsus  STEnricirKp 
A.M.,  PhJ).  Compiled  and  edited  by 
Joseph  Le  Hot  Hatden.  Pp.  xii-|-805. 
New  York,  McGraw-Hill  Book  Conq^any. 
1909. 

This  latest  book  from  the  pen  of  Dr.  Stein- 
metz  constitutes  to  some  extent  a  departure 
from  his  previous  writings.  In  it  an  attempt, 
perhaps  the  first  definite  attempt,  has  been 
made  to  bring  together  not  only  the  principal 
physical  facts,  but  also  many  of  the  more  im- 
portant physiological  facts  which  pertain  to 
the  ejects  of  luminous  and  attendant  radia* 
tion.  The  view-point  throughout  is  that  of 
the  engineer.  The  book  is  the  outcome  of  a 
series  of  lectures  to  engineering  students.  It 
is  intended  in  the  author's  words  in  tlie  pref- 
ace ''  not  merely  as  a  text-book  of  illuminating 
engineering,  nor  as  a  text-book  on  the  idiysics 
of  light  and  radiation,  but  rather  as  an  ezpoai- 
tion,  to  some  extent,  from  the  engineering 
point  of  view,  of  that  knowledge  of  liir^^t  and 
radiation  which  every  educated  man  should 
possess,  the  engineer  as  well  as  the  physician 
or  the  user  of  light." 
With  the  exception  of  a  few  chapters  there 
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is  no  mathematics,  and  throughout  there  is 
evidence  of  a  desire  to  make  the  book  attract- 
ive to  the  non-technical  reader.  It  is  some- 
what doubtful,  however,  whether  the  book  will 
appeal  to  many  except  students  or  technical 
men  who  desire  a  brief  but  comprehensive 
survey  of  certain  phases  of  illuminating 
engineering.  As  a  whole  the  book  is  suggest- 
ive, and  should  be  of  distinct  value  in  help- 
ing to  correlate  the  various  phenomena  of 
physics  and  physiology  on  which  the  scien- 
tific side  of  illuminating  engineering  rests. 

It  would  scarcely  seem,  however,  that  a 
text-book  for  students,  or  an  exposition  for 
the  general  educated  public,  should  be  the 
proi)er  place  to  introduce  new  ideas  and  terms 
which  have  not  yet  been  accorded  general  ac- 
ceptance by  scientific  writers,  and  yet  the 
present  book  contains  many  such  innovations. 
Wave-lengths  are  expressed  in  micro-centi- 
meters (cm.  X  ^^)  ^^  ^^6  ground  that  there 
are  several  other  systems  in  use,  none  of 
which  is  scientifically  accurate  (p.  7)  accord- 
ing to  the  C.G.S.  system;  and  yet  several 
pages  further  on  (p.  16)  a  sudden  jump  is 
made  from  centimeters  to  feet.  The  classifica- 
tion (p.  20)  of  ''the  total  range  of  known 
radiations"  into  ''the  electric  waves  and  the 
light  waves  "  would  scarcely  seem  orthodox  or 
clarifying,  particularly  as  the  "light"  waves 
are  made  to  include  even  X-rays. 

In  Lecture  IX.  a  number  of  types  of  pho- 
tometers, some  of  them  quite  primitive,  are  de- 
scribed, and  several  pages  are  given  to  a  de- 
scription of  a  so-called  "  luminometer  "  which 
employs  the  old  but  sometimes  very  useful 
metiiod  of  "reading  distances,"  whereas  no 
mention  has  been  found  of  one  of  the  most 
common,  and  perhaps  the  most  accurate  pho- 
tometer in  use  at  the  present  day  for  comparing 
lights  of  approximately  the  same  color — ^the 
Lumxtier-Brodhun    photometer    in    its    two 
forms.      Even    the    very    familiar    Bunsen 
photometer,  though  mentioned  by  name,  is 
nowhere  described.    The  photometer  shown  in 
the  diagrammatic  sketch  and  described  under 
the  name  "  Bunsen  "  on  page  170  is  in  reality 
a  simple  Bitchie  wedge,  distinctly  different 
from  the  "grease  si>ot"  photometer  invented 


by  Bunsen,  or  even  the  more  recently  im- 
proved Leeson  disk  which  is  sometimes  substi- 
tuted for  it.  Again  (p.  260)  it  would  seem 
that  too  little  weight  is  given  to  the  accepted 
definition  of  "illumination"  compared  with 
the  author's  idea  of  what  this  term  should  in- 
dicate. 

Lecture  III.,  Physiological  Effects  of  Radi- 
ation, would  seem  to  the  reviewer  to  be  very 
unfortunate  in  its  manner  of  presentation.    As 
the  present  knowledge  in  this  field,  particu- 
larly in  regard  to  th^  "  pathological  and  other 
effects  on  the  eye,"  is  quite  restricted,  and 
only  to  a  very  limited  extent  satisfactorily  es- 
tablished, one  is  likely  to  wonder  whether  the 
many  positive  statements  are  correct  expres- 
sions of  accepted  facts  or  merely  speculation. 
Here,  particularly,  a  few  references  to  author- 
itative sources  of  information  would  be  ap- 
preciated.   It  is  perhaps  questionable  whether 
the  various  harmful  effects  of  light  on  the  eye 
can  be  so  readily  classified  into  the  two  dis- 
tinct groups,  "power  effects"  and  "specific 
effects  of  the  shorter  waves."    It  is  quite  prob- 
able that  a  definite  large  amount  of  radiant 
energy  incident  on  the  eye  would  be  capable 
of  producing  entirely  different  results  if  all 
of  the  energy  were  in  the  infra-red,  or  if  all 
were  concentrated  in  the  most  luminous  por- 
tion of  the  visible  spectrum.    We  can  look  at 
an  incandescent  mantle  or  an  incandescent 
filament  for  a  brief  period  without  any  pro- 
nounced feeling  of  pain,  but  what  would  the 
result  be  if  all  of  the  radiant  energy  from 
these  sources  could  be  transformed  into  light, 
even  of  the  longer  wave-lengths  where  the  so- 
called  "specific  effects"  presumably  do  not 
enter!    The  dazzling  glare  in  such  an  experi- 
ment, were  it  practicable,  would  veiy  prob- 
ably be  distinctly  painful.     In  general  it  is 
necessary  to  consider  the  quality  in  conjunc- 
tion with  the  quantity,  so  that  the  classifica- 
tion suggested  would  scarcely  seem  justified. 
Moreover,  it  would  seem  wise  to  discriminate 
between  those  effects  which  pertain  to  the 
anterior  portions  of  the  eye  as  in  the  absorp- 
tion of  large  quantities  of  ultra-violet  radia- 
tion,  and  those  harmful   effects  which   are 
retinal. 
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Lecture  V.,  Temperature  Radiation,  gives  a 
very  brief  r6sum6  (with  a  new  notation)  of 
the  laws  of  temperature  radiation.  In  the 
generality  of  the  statements,  however,  ac- 
curacy is  ofttimes  overlooked.  It  is  not  true 
that  (p.  74)  "Practically  all  bodies  give  the 
same  temperature  radiation,  i,  e.,  follow  the 
temperature  law  (1)''  (which  states  that  the 
total  emissivity  is  proportional  to  the  fourth 
power  of  the  absolute  temperature).  For  most 
substances  investigated  the  exponent  should 
be  greater  than  "  4,"  in  some  cases  (see  recent 
investigation  by  Coblentz,  Bureau  of  Stand- 
ards Bulletin,  Vol.  5,  p.  839)  as  large  as  6  or 
even  7.  Little  attention  is  given  to  the  effect 
of  selectivity  (though  slight  mention  is  made 
of  it)  in  determining  the  high  efficiencies  of 
some  sources,  such,  for  example,  as  the 
osmium  lamp.  It  is  at  least  questionable 
whether  (p.  80)  the  melting  point  of  osmium 
is  higher  than  that  of  tantalum  merely  be- 
cause it  can  be  operated  at  a  higher  efficiency. 
Osmium  undoubtedly  is  distinctly  selective. 

On  the  whole,  although  the  book  is  extremely 
interesting  to  the  technical  reader  and  is 
quite  suggestive,  there  would  appear  to  be  a 
lack  of  care  in  gathering  together  the  facts, 
and  a  somewhat  too  dogmatic  style  in  pre- 
senting those  topics  which  are  still  more  or 
less  in  the  domain  of  speculation.  The  color 
pyrometer  described  on  pp.  89-90  is  appar- 
ently a  real  instrument,  but  any  attempt  to 
reproduce  it  would  soon  convince  one  that  no 
mixture  of  spectrum  yellow  and  spectrum 
blue  would  give  a  green  that  could  be  matched 
in  hue  with  spectrum  green.  Numerous  small 
errors,  both  typographical  and  factual,  could 
be  cited,  but  would  scarcely  streng^then  the 
conclusion  that  an  early  revision  of  the  book 
would  be  most  welcome. 

The  reviewer  desires,  however,  to  express 
his  appreciation  of  the  service  which  this 
book  has  rendered  in  coordinating  the  closely 
related  phenomena  of  physics  and  physiology 
in  their  relation  to  illumination,  and  in  call- 
ing attention  to  many  vital  questions  of  il- 
lumination which  are  frequently  given  too 
little  attention  in  practise  (such  as  those  of 
directed  and  diffused  illumination,  shadows, 


the  effects  of  sources  of  high  intrinsic  bright- 
ness in  the  field  of  view,  etc.). 

Edw.  p.  Htdb 
Physical  Labobatobt, 
National  Elbgtbic  Lamp  Association, 
Cleveland,  Ohio 

Die  Sdugetierontogenese  in  ihrer  Bedeutung 

fiir  die  Phylogenie  der  Wirbeltiere.    Von  A. 

A.  W.  HuBREOHT.     Jena,  Oustav  Fischer. 

1909.    Pp.  247,  186  text  figures. 

Most  zoologists  know  that  Professor  Hu- 
brecht  has  been  an  assiduous  student  of 
mammalian  embryology  for  many  years.  The 
reviewer  well  remembers  the  beautiful  prepa- 
rations— probably  of  Tupaja — exhibited  by  the 
author  at  the  Oxford  meeting  of  the  British 
Association  in  1896. 

The  appearance  of  a  volume  on  the  subject 
from  such  experienced  hands  may  be  sup- 
posed to  be  an  occurrence  of  no  little  interest 
to  students  and  teachers  in  this  province  of 
biology.  Whether  the  volume  that  actually 
comes  to  us  fulfills  expectations  depends 
largely  on  what  the  particular  user  may  feel 
in  need  of,  and  what  his  standpoint  may  be 
with  reference  to  the  more  general  problems 
involved. 

If  one  be  chiefly  desirous  of  a  manual  that 
should  set  forth  the  main  facts  of  mammalian 
development  positively  ascertained  up  to  the 
present  moment,  along  with  such  generaliza- 
tions as  a  conservative  zoologist  might  recog- 
nize as  truly  illuminating  and  not  objection- 
ably forced,  the  book  can  not  be  very  satis- 
factory, so  it  would  seem. 

If,  on  the  other  hand,  one  would  wish  to  see 
how  strong  a  case  a  competent  specialist  can 
make  of  a  fimdamental  theory  of  his  own, 
then  the  work  may  be  adjudged  satisfactory. 
What  we  have  essentially  is  a  case  of  special 
pleading,  as  indeed  the  title  permits  if  it  does 
not  intend  us  to  infer.  Not  mammalian  on- 
togeny, but  such  ontogeny  in  its  significance 
for  vertebrate  phylogeny,  is  the  aim. 

This  statement  is  not  intended  to  give  the 
impression  that  the  reader  longing  for  facts 
primarily  will  find  nothing  to  his  purpose. 
Not  only  the  text  but  the  many  figures  present 
very  many  facts.     Such  a  summary,  for  ex- 
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ample,  as  is  giyen  on  page  3,  of  the  chief 
works  on  the  cleavage  of  mammalian  eggs, 
should  be  highly  appreciated  by  the  general 
student. 

There  are  in  all  six  chapters,  as  follows: 
L,  The  First  Cell  Layers— (A)  Of  the  Mono- 
delphic  and  Didelphic  Mammals;  (B)  Of  the 
Omithodelphic  Mammals  and  Sauropsida,  and 
(C)  Of  the  Ichthyopsida.  n„  Farther  De- 
Telopment  of  the  two  Oerm-layers  of  the 
Vertebrata  up  to  the  Origin  of  the  Somites. 
The  Mammalia,  the  Amphibia,  the  Saurop- 
sida and  Omithodelphia  and  the  Fishes  are 
treated,  m.,  Diplotrophoblast-Serosa  (Sub- 
zonal)  Membrane,  Chorion,  Allantois  and 
^' Nabelblase "  in  Onto-  and  Phylogenesis. 
17.,  The  part  taken  by  the  Trophoblast  in  the 
Nutrition  and  the  Attachment  of  the  Embryo, 
v.,  Various  Points  (Yerschiedenes)  on  Pla- 
centation.  VI.,  Considerations  Touching  the 
Phylogeny  and  the  Systematic  Divisions  of 
the  Vertebrata. 

These  contents  of  the  chapters  will  suffice  to 
show  that  as  regards  embryology  proper  only 
the  very  early  stages  are  dealt  with.  Organo- 
genesis does  not  fall  within  the  scope  of  the 
work.  The  undertaking  is  such,  too,  that 
vertebrates  other  than  mammals  receive  large 
attention.  Of  the  186  figrures  nearly  one 
fourth  are  not  mammalian,  the  larger  number 
of  these  outsiders  being  of  fishes,  amphibians 
and  reptiles. 

As  to  exactly  how  much  weight  should  be 
attached  to  Hubrecht's  theory  in  its  various 
ramifications  (his  trophoblast  theory)  only  a 
student  of  the  vertebrata  can  tell  who  is  more 
experienced  than  he,  and  is  far  less  of  a 
special  pleader.  But  any  zoologist  who  is 
moderately  well  informed  first  hand  in  general 
vertebrate  morphology  and  embryology,  and 
who  has  likewise  occupied  himself  in  a  serious 
way  with  problems  of  phylogeny,  can  readily 
see  that  the  best  that  can  be  said  for  the  most 
far-reaching  contentions  is  that  they  may 
possibly  be  true.  While  it  may  be  legitimate 
for  a  zoologist  to  find  a  measure  of  satisfac- 
tion in  recognizing  the  various  possibilities 
as  to  what  the  course,  or  rather  courses,  of 
vertebrate  evolution  may  have  been,  it  is  well 


never  to  lose  sight  of  the  fact  tiiat  what  is 
only  possibly  true  is  probably  not  true. 

Hubrecht  has  pointed  out  facts  enough  to 
make  it  poasihle  that  his  **  vermactinial  stage 
in  vertebrate  phylogenesis,''  figured  on  page 
22  and  again  on  page  228,  was  a  reality  in 
some  remotely  past  time.  But  dozens  of  other 
facts  which  he  has  not  alluded  to  make  it 
probable,  to  the  reviewer's  mind  at  least,  that 
no  such  ancestral  stage  ever  did  exist. 

Such  a  hypothetical  creature  would  be 
harmless,  indeed  might  have  a  certain  useful- 
ness, could  it  be  presented  merely  as  one 
among  niunerous  iKMSsibilities,  for  if  so  pre- 
sented it  would  not  be  chargeable,  as  it  is 
almost  sure  to  be  when  claiming  exclusive 
rights,  with  distorting  the  facts  upon  which 
its  existence  depends;  and  it,  along  with  its 
alternatives,  might  then  help  the  mind  to 
grasp  the  general  truth  that  the  actual  ani- 
mals dealt  with  have  arisen  by  a  natural,  that 
is,  an  evolutionary  process. 

La  Jolla,  Cal.  Wh.  E.  Ritteb 

THE  SILKEN-HAIRED  ONES 

What  ** Black  Beauty"  did  for  horses 
President  Jordan's  '^  Story  of  Matka  "^  ought 
to  do  for  the  unfriended  fur-seals  of  the 
Bering  Sea.  The  ruthless  slaughter  of  these 
seals  which  will  end,  if  not  soon  interrupted, 
in  their  certain  extinction,  is  a  hideous  pres- 
ent-day world  crime  of  which  three  great 
powers  are  openly  guilty.  Li  1880  two  and  a 
half  million  fur-seals  lived  in  Bering  Sea. 
Li  this  year  1910  of  enlightened  civilization, 
scientific  knowledge  and  Christian  sweetness 
and  light  there  are  still  by  good  fortune  alive 
150,000  of  these  beautiful,  silken-haired,  soft- 
eyed  creatures  of  nature's  choicest  making. 
The  others  have  been  slaughtered  as  mothers 
or  starved  as  children  by  the  refined  methods 
of  diplomacy  cultivated  by  Qreat  Britain, 
Japan  and  the  United  States. 

Dr.  Jordan  wrote  the  '^  Story  of  Matka  "  on 
the  very  rocks  where  Matka  lived,  with  Matka 
the  mother  seal  and  Eotik,  the  baby  seal  and 
Atagh,  the  grandfather  and  Eichkao,  the  blue 

^ "  The  Story  of  Matka,"  by  David  Starr  Jordan. 
San  Francisco,  Whitaker-ay-Wiggin  Co.,  1910. 


544 


SCIENCE 


[N.  S.  Vol.  XXXL  No.  797 


fox  that  "clin-n-g,  clin-n-g-ed  like  a  scared 
buzz-saw,"  and  wise  old  Eparka,  the  sea-par- 
rot, all  under  his  keen  eyes.  He  was  there  as 
the  special  correspondent  of  the  great  news- 
paper "Beneficent  Science"  which  is  pub- 
lished for  the  amusing,  informing  and  guiding 
of  all  the  men  and  women  of  the  world.  But 
the  story  moved  no  man  nor  woman;  that  is 
moved  none  to  action.  Or  rather  it  did  not 
move  the  needed  many  to  compel  the  action 
that  is  necessary  if  the  few  Matkas  and  Kotiks 
that  are  left  are  not  to  be  the  last  of  tiieir 
kind. 

So  now  the  story  is  reprinted  in  such  form 
that  it  is  to  be  offered  to  the  children  of  the 
land  to  see  if  perhaps  they  may  not  feel  more 
and  do  more  than  their  fathers.  It  is  a  well- 
illustrated,  simply  told  true  tale,  at  once 
charming  and  pathetic,  fascinating  in  its  reve- 
lation of  the  wonderful  ways  of  a  child-bear- 
ing and  child-teaching  wild  animal  of  the 
mist-wrapped  islands  of  the  north,  appealing 
to  every  chord  of  sympathy  and  rousing  to 
every  instinct  of  antagonism  for  brutal 
cruelty.  V.  L.  K. 

Laboratory  Manual  of  First  Tear  Science  for 

Secondary  Schools.    By  Russell  and  Eellt. 

New  York,  Henry  Holt  &  Co.    1909.    Pp. 

163. 

This  book  gives  the  first  printed  account  of 
the  rather  famous  Springfield  course  in  gen- 
eral science  introduced  five  years  ago  by  Dr. 
Thomas  M.  Balliet  and  Wm.  Orr,  then  re- 
si>ectively  superintendent  and  principal  of 
high  school,  at  Springfield,  Mass.;  now,  re- 
spectively, dean  of  the  school  of  pedagogy, 
New  York  University,  and  deputy  commis- 
sioner of  education  of  the  state  of  Massachu- 
setts. The  authors  have  developed  this  course 
in  great  fidelity  to  the  ideas  and  suggestions 
of  their  superior  officers. 

The  purpose  of  the  course  is  twofold:  "  (1) 
To  give  the  pupil  a  broad  general  view  of  the 
whole  field  of  science,  (2)  to  explain  to  the 
pupil  his  every-day  environment." 

The  work  as  it  is  conducted  in  Springfield 
is  in  a  large  measure  informational,  with 
abundant  experimental  illustration  to  make 


•the  knowledge  real.  The  lecture  by  the 
teacher,  and  the  investigation  by  the  pupils 
of  matters  to  be  found  outside  of  the  school, 
are  the  most  effective  features  of  the  course. 

The  course  is  required  of  all  first-year  high- 
school  students  (those  who  have  visited  the 
school  know  that  it  would  be  easier  to  require 
than  to  prevent  their  taking  it). 

The  course  is  flexible  and  changes  from  year 
to  year  and  is,  after  all,  a  "method  of  in- 
struction'* rather  than  a  "course  of  study." 
Such  topics  are  treated  as  the  following: 

Beading  of  gas  meters,  water  meters,  elec- 
tric meters,  reading  of  water  pressure  and 
steam  pressure  gauges,  water  tests,  charcoal 
filters,  litmus  tests,  removal  of  stains,  ooal  tar 
dyes,  food  tests,  heating  and  ventilation,  uses 
of  the  electric  magnet,  constellationB,  standard 
time,  weather  reports,  candle  power  of  light, 
cost  of  lights,  germination  of  seeds,  leaves, 
mould,  building  stones,  ores. 

John  F.  Woodhull 

Ck>LT7MBIA  UnIVEBSITT 


SPECIAL  ARTIVLB8 

pulsations  in  sgtphomedu&£  deprived  or 

THEIR   marginal   ORGANS 

While  working  at  the  Harpswell  Labora- 
tory, I  found  that  the  two  Scyphozoa  so  com- 
mon on  the  coast  of  Maine,  Aurelia  flavidula 
and  Cyanea  arctica,  responded  differently  to 
operations  on  the  marginal  organs.  The 
European  species  of  these  two  genera  have 
been  studied  by  Eimer  and  Bomanes,  with  re- 
spect to  this  i)oint  and  these  two  men  were 
unable  to  agree  as  to  the  behavior  of  the  ani- 
mals with  excised  marginal  organs.  Mayer  has 
stated  that  Aurelia  (he  does  not  specify  the 
species)  is  temporarily  paralyzed  when  the 
marginal  organs  are  excised  and  this  agrees 
with  my  observations.  Eimer,  too,  reached  a 
similar  conclusion,  but  Bomanes's  experiments 
led  him  to  state  that,  while  many  specimens 
did  regain  their  pulsations,  although  always 
irregular  and  obviously  different  from  those 
of  a  normal  specimen,  yet  the  greater  majority 
remained  quiescent. 

Bomanes  failed  to  be  as  explicit  in  his 
statements  concerning  the  behavior  of  these 
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jeUy-fishes  as  he  has  in  his  other  writings,  and 
it  is  not  a  matter  of  surprise  that  he  should  be 
quoted^  as  saying  that  the  forms  with  which 
he  worked  became  paralyzed,  when  the  mar- 
ginal organs  were  excised,  when  one  reads' 
that  he  found  "  in  all  the  species  I  have  come 
across  that  excision  of  the  margins  of  the 
umbrellas  produces  an  effect  analogous  to  that 
which  is  produced  by  excision  of  the  margins 
of  the  HydromedussB "  where  such  an  opera- 
tion results  in  the  total  paralysis  of  the  bell. 
However,  when  one  reads  farther,  he  says,  with 
much  yerbosity,  that 

There  is  an  important  difference,  however,  be- 
tween the  two  cases  in  that  the  paralyzing  effect 
of  the  operation  on  the  umbrellas  (of  the  Scypho- 
medusans)  is  neither  so  certain  nor  so  complete 
as  it  is  on  swimming  bells  (of  hydromeduss). 
That  is  to  say,  although  in  the  majority  of  experi- 
ments such  mutilation  of  umbrellas  is  followed 
by  immediate  paralysis,  this  is  not  invariably  the 


Romanes  found  that  Aurelia  aurita  showed 
''  instantaneous  and  complete  paralysis  of  the 
gonocalyx"  on  excision  of  the  marginal  or- 
gans, while  Oyanea  capillata  was  less  marked 
in  this  respect.'  Eimer's  observations  were 
practically  the  reverse  of  this. 

There  can  be  no  question  that  Romanes  was 
entirely  correct  in  his  observations,  for  he  re- 
peated them  during  several  summers,  specifi- 
cally examining  the  point  in  question  in  the 
light  of  Elmer's  work.  It  is  fair  to  assume, 
too,  that  Eimer  made  no  mistake.  Hence,  it 
seems  that  Aurelia  aurita  reacted  differently 
on  Cromarty  Firth,  Scotland,  from  what  it  did 
in  the  North  Sea  with  respect  to  the  matter  at 
issue.  Romanes  probably  used  a  different 
species  of  Cyanea  (Gyanea  capillata)  from 
Elmer's  form  (which  was  probably  Cyanea 
lamarchii)  and  I  have  used  a  third  species, 

^For  instance,  Parker  in  his  Papular  Boienoe 
Monthly  articles  on  the  nervous  system  makes 
such  a  statement  and  while  giving  no  references, 
yet  he  has  written  me  that  he  was  impressed 
that  Bomanes's  observations  led  to  such  con- 
dusions. 

*"  Jelly-fishes,  Starfishes  and  Sea  Urchins," 
Appleton. 

*PhiL  Trans,,  Vol.  167. 


Cyanea  arctica,  which  seems  to  be  recognized 
by  systematists  as  a  good  species.  My  species 
of  Aurelia,  Aurelia  fiavidula,  is  recognized  by 
some  as  distinct  from  Aurelia  aurita,  but  both 
Louis  and  Alexander  Agassiz  did  not  so  re- 
gard it. 

From  my  observations,  Aurelia  fiavidula 
very  rarely  is  paralyzed  completely  and,  in- 
deed, I  have  but  an  impression  that  I  have 
seen  Aurelia  absolutely  quiescent  after  the 
marginal  organs  have  been  removed.  Unfor- 
tunately, I  did  not  examine  the  question  crit- 
ically until  last  year  and  my  previous  obser- 
vations were  not  recorded.  During  the  past 
year,  however,  I  found  no  specimen  which  did 
not  regain  pulsation  after  a  longer  or  shorter 
period  after  the  marginal  organs  were  re- 
moved. The  case  of  Cyanea  is  directly  the  re- 
verse, for  this  form  becomes  totally  paralyzed 
when  the  organs  are  removed.  Reference  to 
the  statements  from  Eimer  and  Romanes, 
given  above  will  make  it  clear  how  these  ob- 
servations correspond  to  theirs.  They  agree 
closely  with  those  of  the  former  and  are  totally 
at  variance  with  those  of  the  latter. 

The  matter  is  of  importance  from  the  point 
of  view  of  the  physiologist  who  wishes  to  use 
some  primitive  form  of  contractile  substance 
with  which  to  experiment  and  these  observa- 
tions are  especially  directed  to  them.  Cyanea 
arctica  will  remain  quiescent  after  the  mar- 
ginal organs  are  removed  and  respond  only  to 
mechanical,  chemical  and  other  external  stim- 
uli supplied  by  the  operator.  In  fact,  Cyanea 
rivals  the  classic  Caesiopea  for  experimental 
work.  Dactylometra  reacts  like  Aurelia  fiavi- 
dula. Max  Mobse 

New  York, 
March  8,  1910 


THE    SOCIETY    OF    AMERICAN    BACTERI- 
OLOGISTS 

The  eleventh  annual  meeting  of  the  Society  of 
American  Bacteriologists  todc  place  on  December 
28,  29  and  80,  1909,  in  the  administration  build- 
ing of  the  Harvard  Medical  School,  Boston,  in 
conjunction  with  the  annual  meeting  of  the  Amer- 
ican Assoeiation  for  the  Advancement  of  Science. 
It  can  be  confidently  asserted  that  the  society  has 
never  held  a  more  successful  and  profitable  meetr 
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ing,  both  as  regardB  the  numbers  in  attendance 
and  the  quality  of  the  papers  presented.  The 
president  of  the  society.  Professor  J.  J.  Kinyoun, 
occupied  the  chair  st  all  of  the  sessions.  The 
reports  of  the  secretary  and  treasurer  showed 
that  the  affairs  of  the  society  were  in  a  healthful 
condition. 

The  nominating  committee  placed  before  the 
society  the  names  of  the  following  for  election  to 
the  offices  for  the  ensuing  year,  and  they  were 
unanimously  declared  elected: 

Preaideni — ^Professor  V.  A.  Moore,  Cornell 
University. 

Vice-president — ^Professor  F.  P.  Gorham,  Brown 
University. 

Secretary  and  Treaeurer — ^Professor  C.  E.  Mar- 
shall, Michigan  Agricultural  College. 

OoiAncUlora — ^Messrs.  Presoott,  Amyot,  Stevens 
and  Harris. 

Delegate  to  the  OcwufU  of  the  American  Aeeo- 
eiation  for  the  Advancement  of  ^fotenoe— Professor 
Erwin  F.  Smith. 

The  report  of  the  committee  on  the  Identifica* 
tion  of  bacterial  species  was  presented  and 
adopted.  As  it  is  of  an  important  nature,  it  is 
given  here  in  full:  (1)  The  standard  card  for 
the  description  of  species  has  proved  highly  satis- 
factory in  the  hands  of  those  who  have  given  it 
a  thorough  trial.  The  maximum  benefit  from  the 
card  can  only  be  realized,  however,  as  its  use 
becomes  still  more  general.  The  committee,  there- 
fore, wishes  again  to  urge  upon  the  members  of 
the  society  the  great  value  of  this  method  of 
recording  bacterial  characters.  Advantage  will 
accrue  not  only  to  the  individual  investigator, 
but  in  still  higher  degree  to  other  workers  on 
account  of  the  comparability  of  the  data  thus 
obtained.  (2)  The  numerical  system  of  recording 
bacterial  characters,  while  valuable  for  cata- 
loguing cultures,  must  necessarily  fail  to  approxi- 
mate the  natural  classification  of  species.  The 
method  which  at  present  seems  most  promising 
for  determining  the  true  relationships  of  these 
microorganisms  is  the  statistical  or  biometrio 
method.  Bacterial  species  may  most  satisfac- 
torily be  defined  by  the  quantitative  study  of 
measurable  characters  in  a  considerable  series  of 
cultures,  the  modal  points  or  centers  of  frequen<7 
being  given  specific  names,  and  larger  groups 
having  a  number  of  common  characters  receiving 
the  rank  of  genera  or  families.  The  committee 
urges  upon  the  members  of  the  society  the  im- 
portance of  further  systematic  investigation  along 
this  general  line.     (3)  In  view  of  the  great  value 


of  biometric  classification  to  all  workers  in  bac- 
teriology the  committee  suggests  the  following 
resolution: 

Resolved,  That  the  Society  of  American  Bac- 
teriologists, recognizing  the  importance  of  a  sys- 
tematic study  of  bacterial  species  by  the  statis- 
tical method  and  the  necessity  for  financial  as- 
sistance in  carrying  out  work  which  involves  so 
large  a  proportion  of  routine,  authorizes  the 
committee  on  identification  of  bacterial  species  to 
present  this  need  to  any  persons  or  institutions 
having  chaxge  of  the  distribution  of  funds  for 
assisting  scientific  research. 

(4)  Finally,  the  committee  believes  that  it 
would  be  of  great  advantage  if  descriptions  and 
cultures  of  all  new  species  or  varieties  could  be 
submitted  to  some  central  bureau  where  they 
might  be  studied  and  compared  and  kept  in  such 
condition  that  bacteriologists  could  at  any  time 
obtain  duplicate  descriptions  and  subcultures  for 
their  own  use.  The  committee  therefore  recom- 
mends the  following  resolution: 

Resolved,  That  the  Society  of  American  Bac- 
teriologists believes  that  the  establishment  of  a 
central  bureau  for  the  preservation  and  distribu- 
tion of  descriptions  and  type  specimens  of  the 
bacteria  would  be  of  great  value  to  all  workers 
in  science.  F.  P.  Gobham 

C.-E.  A.  WiNSLOW 

The  council  declared  four  vacancies  to  exist  is 
the  membership  of  the  society  and  the  following 
were  elected  to  fill  those  vacancies:  Dr.  G.  W. 
Stiles,  Department  of  Agriculture,  Washington, 
D.  C;  Professor  W.  E.  King,  Kansas  State  Col- 
lege of  Agriculture,  Manhattan,  Kans.;  Professor 
R.  E.  Buchanan,  Iowa  State  College  of  Agricul- 
ture, Ames,  Iowa;  Professor  Oscar  Klotz,  depart^ 
ment  of  pathology.  University  of  Pittsburgh,  Pitts- 
burgh, Pa.  The  council  also  recommended  that 
inasmuch  as  by  the  election  of  the  foregoing  per- 
sons the  active  list  of  membership  was  filled  up, 
the  wording  of  the  constitution  be  altered  to 
admit  of  an  active  membership  of  160  instead  of 
the  present  number  of  125.  This  recommendation 
was  favorably  received  and  will  be  acted  upon 
by  the  society  at  the  next  annual  meeting. 

On  the  evening  of  the  twenty-ninth  the  society 
was  the  guest  of  the  Boston  Bacteriological  Clu]> 
at  a  "smoker"  held  in  the  rooms  of  the  Tech- 
nology Union,  where  the  members  thoroughly 
enjoyed  themselves  in  an  informal  manner. 

The  program,  as  shown  by  the  following  titles 
and  abstracts,  was  carried  out  and  evoked  much 
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Interest  and  disonnioiii  Trmking  the  meeting  one 
cl  the  most  sncoeeeful  that  the  society  has  yet 
eiperienoed: 

Borne  0h99rvaUcm9  on  the  /mmime  Body:  J.  J. 

KBfTOUN,     Health    Department^    Washington, 

D.  0.     (President's  address.) 

The  president  in  the  address  delivered  before 
the  Society  of  American  Bacteriologists  gave  a 
r^sumd  of  his  obsenrations  on  the  scTcral  immune 
bodies  in  connection  with  the  production  of  anti- 
sera  and  other  substances  associated  with  the 
phenomena  of  immunity.  He  claims  that  a  dis- 
tinction should  be  drawn  between  the  specific 
anti-bodies  as  for  example,  the  anti-tozin  of 
diphtheria  or  of  tetanus  and  other  bodies  which 
are  also  present  in  such  sera.  The  daim  is 
advanced  that  there  is  present  in  all  such  sera 
containing  spedflo  anti-bodies,  others  which  may 
be  termed  common  immune  bodies.  These  have 
the  property  of  increasing  the  resistance  of  the 
cells  against  many  substances  which  are  harmful 
to  them  and  are  of  diverse  origin.  These  common 
immune  bodies  are  intimately  associated  with  the 
leuoocyte  and  it  is  belieyed  that  the  leucocyte 
gives  them  origin.  The  statement  is  also  made 
that  the  curative  value  of  all  anti-bacterial  sera 
is  due  not  so  much  to  the  specific  anti-bodies,  but 
to  the  common  immune  bodies  which  are  always 
present. 

An  Improved  Method  of  Employing  **  AfUi- 
formin^  and  Ligroin,  in  the  Eaamination  of 
Sputwn,  etc.,  for  the  Tuherole  BaoiUi:  J.  J. 
KnvTOUN,  Health  Department^  Washington, 
D.  C. 

The  improvement  of  the  method  is  in  the  sim- 
plification of  the  process  both  as  to  time  and  in 
manipulation.  In  the  case  of  sputum,  a  small 
quantity  of  the  "  antiformin  "  forms  one  to  three 
cubic  centimeters,  and  about  one  cubic  centimeter 
of  ligroin  (spec.  grav.  0.716  to  0.720)  is  added 
at  the  same  time.  The  sputum  is  placed  in  a 
shaker  and  shaken  for  about  fifteen  minutes,  at 
which  time  the  cellular  contents  and  mucus  are 
dissolved  together  with  a  greater  proportion  of 
the  bacteria.  A  small  quantity  of  this  is  placed 
in  a  centrifuge  tube  and  spun  at  moderate  speed 
for  a  minute  or  so  to  bring  the  ligroin  to  the  top. 
The  layer  of  saponified  material  lying  at  the 
juncture  of  the  sputum  and  ligroin  will  contain 
nearly,  if  not  all,  the  tubercle  bacilli.  Tissues  can 
also  be  examined  in  the  same  way;  small  bits  of 
the  suspected  tissue  are  placed  in  the  antiformin 
together  with  ligroin  and  shaken  in  the  same 


manner  as  for  sputum,  then  centrifugalized  and 
examined.  This  method  is  also  well  adapted  for 
the  examination  of  feces.  The  main  advantage  is 
the  saving  of  time. 

On  the  Produotion  of  Agglutinating  Sera  for 
DiagnoBtio  Purpoeea:  J.  J.  EIiNTonN,  Health 
Department,  Washington,  D.  G. 
The  writer  states  that  there  is  always  an  ele- 
ment of  uncertainty  in  the  production  of  anti- 
sera  when  the  smaller  laboratory  animals  are 
employed.  And  particularly  is  this  true  with  the 
rabbit  and  guinea  pig.  It  occurred  to  him  to  use 
medium-sized  pigs  (or  shoats)  for  this  purpose. 
These  animals  were  found  to  be  well  adapted  for 
the  purpose  as  they  withstood  large  quantities  of 
living  cultures  of  B.  typhoid,  B.  paratyphoid,' 
«  a  **  and  <'  &  "  and  B.  ooli  without  the  least  dis- 
comfort. After  two  or  three  injections  of  any 
of  these  organisms  above  referred  to,  an  agglu- 
tinating serum  was  obtained  which  reacted  in 
high  dilutions.  The  bleeding  was  from  the  tail; 
the  quantity  taken  varied  as  to  the  sise  not  less 
than  100  cc.  nor  more  than  400  cc.  at  a  bleeding. 
The  animals  are  easy  to  handle,  their  maintenance 
is  as  cheap  as  smaller  animals,  and,  moreover, 
they  can  always  be  depended  upon  not  to  die  just 
before  you  complete  tbe  immunisation. 

Borne  Ohservationa  on  t)ie  Fermentation  of  Bilage: 

W.  M.  EsTBN,  Storrs  Agricultural  Experiment 

Station. 

The  prevailing  opinion  of  investigators  in  silage 
fermentation  is  that  respiration  and  enzymes  are 
the  real  agents  in  the  process.  These  conclusions 
are  maintained  on  account  of  finding  high  tem- 
peratures in  fermenting  silage  and  the  forming  of 
ensilage  in  the  presence  of  chloroform  and  so 
forth.  High  temperatures  are  found  in  silage 
only  when  the  surface  is  exposed  to  the  air  and 
where  an  alkaline  fermentation  is  in  progress,  or 
when  the  per  cent,  of  moisture  is  relatively  low. 
Inside  the  silo,  where  adds  are  produced  to  pre- 
serve the  silage,  no  high  temperatures  are  found. 
When  silage  is  formed  by  sterilizing  with  chloro- 
form and  so  forth  no  add  is  produced. 

In  cutting  com  for  ensilage  each  piece  is  cov- 
ered with  a  film  of  sweet  juice.  In  the  subsequent 
filling  of  the  silo  the  several  tons  of  pressure 
forces  out  more  juice,  so  that  every  piece  and 
fragment  of  the  silage  is  saturated  and  covered 
with  a  sugar  fermentable  substance,  mostly  dex- 
trose. As  is  well  known,  all  sweet  fruit  and  plant 
juices  undergo  two  types  of  fermentation,  add  or 
alcoholic,  and  in  some  cases  both  occur  together. 
The  most  common  change  of  sugar  to  add  is  by 
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lactic-acid  bacteria.  Some  fruit  juices,  like  apple 
cider,  contain  ao  much  acid  that  nearly  all  kinds 
of  bacteria  are  unable  to  grow  in  them.  Apple 
juice  contains  about  .72  per  cent,  of  total  acid. 
Com  juice  has  about  .25  per  cent,  of  unknown 
acid  and  some  gallic  acid  ( 7 ) .  In  com  juice 
lactic  acid  bacteria  grow  profusely  till  about  .35 
to  .45  per  cent,  of  lactic  acid  is  formed,  when  they 
cease  to  grow.  But  yeasts  are  tolerant  to  much 
larger  amounts  of  acid  and  therefore  continue  to 
grow  in  the  com  juice  till  practically  all  the 
sugar  is  used  up.  The  alcohol  formed  is  mostly 
changed  into  acetic  acid.  In  fresh  silage  large 
numbers  of  yeasts  and  acid  bacteria  are  found. 
During  the  first  twelve  days  of  fermentation 
nearly  all  of  the  biochemical  changes  are  com- 
pleted. The  maximum  growth  of  acid  bacteria  is 
on  the  fourth  day  and  the  maximum  growth  of 
yeasts  is  on  the  twelfth  day.  The  highest  tem- 
perature of  29^  G.  was  noted  in  the  first  36  hours. 
The  samples  were  taken  from  a  hole  in  the  silo 
five  feet  from  the  bottom,  and  from  one  to  two 
feet  from  the  edge. 

Further  Studies  in  the  Acidity  of  Fresh  Milk: 

W.  M.  EsTBN,  Storrs  Agricultural  Experiment 

Station. 

The  entire  range  of  variation  of  the  acidity  of 
the  milk  in  a  year  for  a  herd  of  cows  numbering 
more  than  twenty-five  was  from  .155  to  .187  per 
cent.  The  law  of  variation  is  that  the  acid  of 
the  milk  varies  inversely  as  the  temperature. 
Approximately  on  the  first  of  February  the  milk 
of  all  the  cows  is  at  it*  highest  point  of  acidity. 
On  the  first  of  August  it  is  at  its  lowest  point  of 
acidity.  These  two  dates  include  the  coldest  and 
warmest  periods  of  the  year. 

The  variation  during  a  lactation  period  proves 
to  be  quite  remarkable.  An  acidity  of  .48  per 
cent,  has  been  found  at  the  first  milking.  In 
from  two  to  three  days  it  falls  to  about  .25  per 
cent,  from  this  figure,  then  gradually  in  about 
three  weeks  to  the  normal,  near  .17  per  cent., 
which  continues  until  about  three  wedcs  before 
the  end  of  the  lactation  period,  when,  at  the  last 
milking,  it  falls  to  .12  or  .13  per  cent.  The  high 
acidity  at  the  beginning  is  explained  by  the  fact 
that  the  ash  and  salts  are  very  much  in  excess  of 
the  normal  amount.  Some  of  these  are  probably 
calcium  salts  which  are  necessary  for  bone  pro- 
duction in  the  young  animal. 

The  quality  of  the  milk  varies  ae  the  acidity, 
flN>  that  winter  milk  has  more  food  value  than  in 
summer  and  a  higher  price  in  winter  is  justified 
by  this  fact. 


The  acidity  has  an  important  bearing  in  the 
inspection  of  milk.  A  dairy  selling  Jersey  milk 
with  5  per  cent,  of  butter  fat  will  sometimes  show 
an  acidity  of  .20  per  cent  when  fresh,  and  does 
not  then  contain  a  particle  of  lactic  acid.  Under 
these  conditions  the  milk  should  not  be  condemned 
for  high  acidity,  but  rather  recommended  for  the 
high  acidity  which  indicates  a  high  quality.  It  is 
therefore  requisite  that  milk  inspectors  be  capable 
of  judging  the  high  acidity  of  milk  which  indi- 
cates high  quality  and  value,  from  high  acidity 
caused  by  growth  of  acid  organisms  which  pro- 
duce lactic  acid  in  milk  of  any  quality. 

Baoteriologiedl  Methods  in  the  Oyster  Survey  of 

Virginia:    Meade    Febousoit,   Laboratories   of 

State  Board  of  Health  of  Virginia.     (Bead  by 

title.) 
Methods    of    Testing    SheUfish    for    PoUution: 

Stephen    DeM.    Gage,    Massachusetts    State 

Board  of  Health,  Experiment  Station,  Lawienee, 

Mass. 

The  methods  for  testing  ehellfish  for  pollution 
in  Massachusetts  have  been  devised  to  facilitate 
the  routine  handling  of  a  large  number  of  samples 
in  the  easiest  and  most  accurate  way. 

Collection  of  Samples. — ^Twelve  to  fifteen  shell- 
fish are  collected  from  each  sampling  station,  in 
wide-mouth  spring-top  glass  jars.  The  sampling 
stations  are  distributed  well  over  the  area  from 
which  shellfish  are  gathered,  and  samples  of  sea 
water  are  collected  from  each  station  in  addition 
to  the  shellfish  samples. 

Transportation  of  Samples. — Shellfish  samples 
should  be  delivered  at  the  laboratory  within 
twenty-four  hours  after  collection.  Packing  sam- 
ples in  ice  is  probably  unnecessary,  except  daring 
very  hot  weather. 

Teohnio  of  Testing.—The  individual  shellfish  is 
washed  with  sterile  water,  opened  with  a  sterile 
oyster  knife  and  a  portion  of  the  shell  water 
transferred  to  a  fermentation  tube.  The  body  of 
the  shellfish  is  then  removed  from  the  sh^ 
washed  with  sterile  water,  opened  with  a  sterile 
scalpel  and  a  portion  of  the  alimentary  canal 
transferred  to  another  fermentation  tube.  Ten 
individual  shellfish  from  each  sampling  staticm 
are  tested  in  this  mamier. 

B.  ooli  Methods. — Dextrose  pepton  water  is 
used  in  the  fermentation  tubes.  The  inonbatien 
of  these  tubes  and  the  isolation  and  conftrmaticn 
of  B.  coU  are  in  accordance  with  the  standard 
methods  used  in  water  analysis.  No  systematic 
search  is  made  for  the  sewage  stxeptooooeus,  bat 
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if  its  presence  Ib  noted  either  on  the  plates  or  on 
the  agar  streaks,  this  is  recorded. 

Interpretation. — ^Tests  of  a  single  shellfish  from 
any  location  have  little  diagnostic  value.  When 
a  sufficient  number  of  shellfish  have  been  tested, 
the  absence  of  B.  coli,  or  of  positive  fermentations 
followed  by  an  overgrowth  of  sewage  streptococ- 
cus in  80  per  cent,  of  the  samples  tested,  indicates 
that  the  location  is  reasonably  free  from  pollu- 
tion. If  50  per  cent,  or  more  of  shellfish  from  a 
location  show  B.  coli,  or  fermentation  overgrown 
by  sewage  streptococcus,  the  location  is  danger- 
ously polluted.  Between  these  limits,  the  inter- 
pretation is  a  question  of  degree  of  pollution, 
based  on  individual  judgment,  into  which  analyses 
of  the  sea  water  from  the  same  source,  and  a 
sanitary   inspection   of   the   source   must   enter. 

Same  Peouliaritiee  in  the  Counts  of  Bacteria  at 
20""  C.  and  at  iC"  C,  from  Waters  Treated  with 
Disinfectants:  Stefhxit  DeM.  Gags,  Massachu- 
setts State  Board  of  Health,  Experiment  Sta- 
tion, Lawrence,  Mass. 

For  some  years  we  have  been  making  counts  of 
the  bacteria  at  40**  C.  in  addition  to  the  usual 
count  at  20**  C,  and  have  found  that  with  natural 
waters  and  the  effluents  from  good  water  filters 
there  is  an  approximately  constant  ratio  between 
the  counts  at  the  two  temperatures.  For  example, 
dBuents  from  good  water  filters,  and  surface  and 
gpround  waters  used  as  public  water  supplies  in 
Massachusetts,  usually  contain  less  than  100  bac- 
teria per  cubic  centimeter  according  to  the  20*  C, 
lees  than  10  per  cubic  centimeter,  as  shown  by  the 
40*  count,  and  about  half  of  the  latter  will  pro- 
duce red  colonies  on  litmus  lactose  agar. 

When  dealing  with  waters,  etc.,  which  have  been 
treated  with  certain  disinfectants  such  as  bleach- 
ing powder,  whose  efficiency  is  produced  by  oxida- 
tion, we  have  frequently  found  that  while  the 
numbers  of  bacteria  determined  at  20*  G.  might 
be  reduced  to  less  than  100  per  cubic  centimeter 
by  a  small  amount  of  disinfectant,  frequoitly 
there  would  be  no  corresponding  decrease  in  the 
40*  count,  and  that  considerably  more  disinfectant 
must  be  used  to  make  the  40*  count  conform  to 
the  standard  of  the  good  waters,  as  previously 
stated. 

Furthermore,  in  a  great  many  instances  the 
40*  count  on  disinfected  waters  was  as  high  or 
h%her  than  the  20*  coiut.  This  phenomenon  has 
occasionaUy  been  observed  with  natural  waters 
and  sewages,  but  an  analysis  of  the  records  of 
many  thousand  samples  shows  that  the  percentage 
of  such  samples  is  not  over  five  per  cent.    On  the 


other  hand,  20  to  25  per  cent,  of  samples  of  water 
and  50  to  70  per  cent,  of  samples  of  sewage  and 
efiluents  from  contact  and  trickling  filters,  after 
treatment  with  bleaching  powder,  showed  higher 
counts  at  40*  than  at  20*  C.  This  abnormally 
high  40*  count  is  seldom  found  when  the  20* 
count  is  high,  but  when  the  latter  count  is  below 
100,  these  peculiar  results  are  frequent. 

These  abnormal  ratios  with  disinfected  waters 
are  not  peculiar  to  Massachusetts,  but  have  also 
been  noticed  elsewhere  where  bleach  disinfection 
has  been  tried.  In  many  instances,  however,  such 
results  appeared  to  be  so  erratic  that  they  were 
considered  to  be  abnormal  and  were  thrown  out, 
an^  we  so  considered  them  at  first.  When  we 
found  that  they  occurred  with  a  frequency  of  20 
to  70  per  cent.,  however,  we  did  not  feel  justified 
in  calling  them  abnormal  or  in  throwing  them  out. 

It  can  be  stated  definitely  that  this  phenomenon 
of  abnormal  ratios  is  not  due  to  spores.  A  care- 
ful study  of  this  point  has  been  made,  and  the 
ratio  between  total  colonies  and  spore  formers  at 
both  20*  and  40*  has  been  proved  to  be  practically 
the  same  before  and  after  disinfection. 

Diphtheria    Bacillus    Carriers    in    the    Public 

Schools:  F.  H.  Slack,  B.  L.  Abms,  E.  M.  Wadb 

and  W.  S.  Blanchabd,  of  the  Bacteriological 

Laboratory  of  the  Boston  Board  of  Health. 

This  paper  presents  the  details  and  results  of 
an  experiment  undertaken  at  the  beginning  of  the 
school  year  in  the  Brighton  District  of  Boston, 
Mass. 

The  pupils  in  this  district  number  over  4,000 
and  two  cultures  were  taken  from  each  during 
two  successive  weeks.  All  microscopic  examina- 
tions were  made  in  the  bacteriological  laboratory 
of  the  Boston  Board  of  Health  by  the  regular 
corps  of  workers. 

Positive  results  were  reported  only  on  those 
cultures  showing  the  A,  C  or  D  types  of  organ- 
isms (Wesbrook). 

On  the  first  day,  1,287  cultures  were  examined; 
the  second,  1,131;  the  third,  1,029;  the  fourth, 
699 — a  total  of  4,140,  and  of  these  55  or  1.33  per 
cent,  were  positive. 

These  cases  were  for  the  most  part  removed 
from  school. 

The  second  round  the  following  week  gave  1,275 
cultures  the  first  day;  1,113  the  second;  1,029 
the  third,  and  670  the  fourth— a  total  of  4,081, 
of  which  38,  or  .93  per  cent.,  were  positive. 

Details  concerning  these  eases  and  a  five-year 
chart  of  clinical  cases  in  the  district  are  given. 

The  following  conclusions  are  reached: 
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1.  That  at  least  1  per  cent,  of  all  healthy  school 
children  are  carriers  of  morphologically  typical 
diphtheria  bacilli  (Wesbrocric's  A,  0,  D  types). 

2.  That  such  bacilli  are  communicable  from  one 
to  another  and  the  condition  is  usually  a  transient 
one. 

3.  That  the  organisms  are  ordinarily  of  little  or 
no  virulence. 

4.  That  while  it  is  possible,  by  passing  through 
a  susceptible  individual,  their  virulence  might  be 
raised  to  cause  the  disease,  this  is  not  a  frequent 
occurrence. 

6.  That  the  disease  diphtheria  is  k^t  alive  in 
a  community  rather  by  virulent  organisms  in 
immune  persons  than  by  these  non-virulent  bacilli. 

6.  That  where  viruletU  diphtheria  bacilli  are 
present  as  shown  by  outbreaks  of  the  disease, 
cultural  tests  of  all  contacts  and  isolation  of 
those  showing  positive  cultures  is  a  duty  owed 
to  the  community. 

7.  Where  the  diaeaBe  does  not  exist,  isolation  of 
carriers  of  probable  non-virulent  bacilli  is  of  no 
proven  benefit,  and  is  a  costly  and  laborious  pro- 
cedure entailing  much  unnecessary  hardship  on 
innocent  and  probably  harmless  parties. 

8.  The  attempt  to  control  diphtheria  in  a  dty 
by  a  round  of  cultures  from  all  school  children  at 
the  beginning  of  the  school  year  does  not  seem 
encouraging  from  this  series  of  tests. 

9.  The  proposition  to  stamp  diphtheria  out  of 
a  city  by  cultural  tests  of  all  the  inhabitants  and 
isolation  of  all  carriers  is  impossible  from  any 
practical  standpoint. 

The  Virulenoe  of  Old  CuUwrea  and  Suboulturea 
of   B,    mcUlei:    B.    L.    Abmb,   M.D.,   Assistant 
Director  of  the  Bacteriological  Laboratory  of 
the  Boston  Board  of  Health. 
From  work  done  at  the  Boston  board  of  health 

laboratory  the  following  conclusions  are  drawn: 

1.  That  in  glycerine  broth,  B.  maUei  live  and 
retain  their  virulenoe  for  at  least  two  monthe, 
even  when  kept  at  body  temperature. 

2.  That  a  culture  of  B,  mallei  may  be  virulent 
after  growing  on  potato  for  at  least  a  month. 

3.  That  some  stains  of  B.  mdUei  retain  their 
virulence  through  a  great  many  subcultures  on 
artificial  media. 

Bow  shall  the  Value  of  DisinfectanU  he  Detet' 

mined?  E.  M.  Houohtoit,  Detroit,  Mich. 
Bome  ObeervaiionB  on  the  Waaaermann  Reaction: 
Lawbengb  T.  Clabk,  Detroit,  Mich. 
Departures  from  the  principles  upon  which  the 
original  Wassermann  method  for  the  serum  diag- 
nosis of  syphilis  is  based  are  fraught  with  the 


dangers  attending  unreliable  and,  in  many 
entirely  erroneous  results.  In  making  the  test  a 
thorough  knowledge  of  the  strength  and  keeping 
qualities  of  the  various  factors  entering  into  it  is 
very  essential.  Such  facts,  enumerated  in  the 
conclusions,  make  it  possible  to  diagnose  a  high 
percentage  of  doubtful  cases  with  a  considerable 
degree  of  accuracy. 

Oonohiaiona, — ^The  complement  content  of  fresh 
g^nea-pig  serum  varies  materially  with  different 
pigs. 

More  uniform  and  accurate  results  are  obtained 
when  the  guinesrpig  serum  is  standardized  to 
known  normal  and  syphilitic  sera  before  doubtful 
samples  are  tested. 

Hemolytic  serum  kept  at  uniform  low  tempera^ 
ture  retains  its  activity  for  a  relatively  long  time, 
although  it  loses  some  of  its  original  strength  and 
needs  restandardizing  from  time  to  time. 

Suspensions  of  thoroughly  washed  red  blood 
corpuscles  (ram)  kept  at  1.6^  G.  have  beoi  used 
up  to  fourteen  days  after  drawing  with  good 
results. 

Samples  of  serunl  inactivated  (56®  C.  one  half 
hour)  and  kept  free  from  oontaminati<m,  remain 
unchanged  for  several  days.  This  enables  one  to 
store  samples  and  run  several  at  one  operation. 

Practical  tests  made  with  properly  standardized 
reagents  gave  95  per  cent,  and  93^  per  cent,  accu- 
rate results  in  known  and  doubtful  cases,  respect- 
ively. 

Negative  reactions  were  obtained  after  vigorous 
specific  treatment  in  eight  cases  which  gave  posi- 
tive reactions  before  treatment.  A  future  publica- 
tion will  deal  with  this  phase  more  extensively. 

It  would  seem  to  be  indicated  by  results  from 
the  limited  number  of  cases  tested  that  the  com- 
plement fixation  reaction,  when  carefully  carried 
out  and  thoroughly  controlled,  is  a  reliable  means 
for  diagnosing  the  doubtful  case. 

The  Ueefulneea  of  Curves  in  the  IwterpretaUon 
of  Bioohemioal  Processes:  Ono  Bahn,  Mich- 
igan Agricultural  College. 
If  a  curve  of  a  biochemical  process  is  plotted, 
taidng  as  abscissa  the  time  elapsed  and  as  or- 
dinate the  total  amounts  of  compounds  produced* 
the  shape  of  this  curve  will  in  many  instances 
indicate  the  nature  of  the  change  taking  place. 
In  a  purely  chemical  or  enzymatic  change,  the 
active  mass  does  not  increase,  and  therefore  the 
rapidity  of  the  process  measured  by  the  angle  of 
elevation  of  the  curve  does  not  increase.     (Under 
enzyme  is  understood  a  chemical  compound,  un- 
able to  multiply.)     The  curve  changes  with  the 
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time,  becoming  more  and  more  parallel  to  the 
baee  line.  If  we  are  dealing  with  changes  caused 
bj  microorganisms,  the  active  mass  is  increasing 
as  long  as  microorganisms  increase,  and  conse- 
quently the  Telocity  of  the  process,  or  the  angle 
of  elevation,  will  rise  as  long  as  the  increase  con- 
tinues. This  elevation  of  the  curve  is  character- 
istic for  compounds  produced  by  any  multiplying 
organism*  From  the  time  the  increase  ceases,  we 
are  dealing  with  a  purely  enzymatic  curve. 

The  exact  plotting  of  the  curve  allows  us  to 
make  fairly  accurate  statements  about  the  mul- 
tiplication and  the  duration  of  the  increase  of 
bacteria,  even  if  they  can  not  be  counted  by  our 
present  methods.  The  point  of  inflection  of  a 
curve  shows  the  moment  when  the  organisms 
producing  the  substance  under  study  reach  their 
maximum  number  and  can  be  studied  with  the 
greatest  convenience. 

In  some  instances,  the  point  of  inflection  is 
changed  to  a  straight  line,  indicating  a  very  re- 
sistant strain  of  bacteria;  this  seems  to  take 
place  especially  in  poor  media,  as  soil  extracts. 
A  few  experiments  indicate  that  poorly  nourished 
bacteria  are  able  to  produce  a  larger  amount  of 
fermentation  products  than  well-nourished  bac- 
teria, though  they  need  a  much  longer  time  to 
accomplish  it. 

The  Soeietff  Card  as  a  Basis  for  Classifying  ths 

Bacteria   producing   Soft   Rot   in    Vegetables: 

H.  A.  Habdino  and  W.  J.  Mobse,  New  York 

Agricultural  Experiment  Station. 

This  group  includes  B,  oarotovorus  Jones,  B, 
aroidea  Townsend,  B,  omnivorus  van  Hall,  B, 
oleraceof  Harrison  and  some  other  described 
lorzns. 

A  comparison  on  the  basis  of  the  society  card 
brings  out  the  fact  that  these  described  cultures 
are  identical  in  all  cultural  characters  except  the 
results  from  the  fermentation  tube. 

Extended  study  of  this  point  indicates  that  this 
difference  is  more  apparent  than  real,  since  the 
normal  gas-forming  ability  of  this  group  lies  so 
near  the  amount  required  to  saturate  the  fer- 
mentation tube  that  the  appearance  of  visible  gas 
varies  with  the  fermentative  vigor  of  the  par- 
ticular culture. 

These  results  indicate  that  in  cases  where  the 
fermentative  ability  of  a  culture  is  weak  there 
is  need  of  a  more  accurate  instrument  than  the 
fermentation  tube  for  accurately  detecting  gas 
formation. 

(Data  to  appear  as  New  York  Agricultural 
Experiment  Station  Technical  Bulletin  11,  1909.) 


Does   the   Group  Ifumher  on  the  Society  Card 

Carry  the  Classifioation  far  enough  to  Break 

up  the  Spedesf  H.  A.   Habding,  New  York 

Agricultural  Experiment  Station. 

This  point  was  tested  with  approximately  flfty 
strains  of  P.  oampestris  (Pam.)  Smith.  This 
species  was  chosen  because  it  is  a  well-known, 
chromogenic,  plant-path<^gen  in  which  the  limits 
of  the  species  can  be  determined  with  the  mini- 
mum chance  of  error. 

Some  of  the  tested  strains  were  freshly  isolated 
from  the  host  while  others  had  been  cultivated  in 
various  laboratories  for  many  months.  The  larger 
part  of  these  cultures  were  revivifled  just  previous 
to  being  tested  and  were  tested  on  standard  media. 
In  some  cases  these  precautions  were  purposely 
omitted.  Independent  observations  were  made  in 
some  cases  by  three  different  workers  and  media 
prepared  by  three  different  persons  was  used. 

With  the  exception  of  the  reduction  of  nitrate 
there  was  no  variation  in  the  gproup  number  as 
aetermined  from  these  cultures. 

The  variation  in  nitrate  reduction,  as  deter- 
mined by  the  official  method  for  nitrite,  was 
apparent  rather  than  real  since  it  was  not  shown 
by  the  nitrite  test  with  the  starch,  KI,  H^SOt 
test.  The  faint  reactions  obtained  with  the  official 
test  were  undoubtedly  due  to  absorbed  nitrite. 
Nitrite  is  not  absorbed  equally  by  all  tubes  and 
a  large  number  of  check  tubes  must  be  held  to 
insure  accurate  comparisons  in  faint  reactions. 

A   New  and  Improved  Method  of  Enumerating 

Air  Bacteria:  Lgex)  F.  Rettgeb,  Yale  University. 
Studies  on  Bacterial  Mutation:  Leo  F.  Retxgeb, 

Yale  University. 
A  Comparative  Study  of  Intestinal  Streptooood 

from  the  Horse,  the  Cow  and  Man:  C.-E.  A. 

WiNSLOW   and   6.   T.   Pali£EB,  Massachusetts 

Institute  of  Technology. 

Andrewes  and  Herder's  statistical  study  of  the 
streptococci  has  for  the  first  time  made  it  possible 
to  classify  the  principal  types  of  this  complex 
group  in  a  fairly  satisfactory  manner.  One  of  the 
most  interesting  points  about  Andrewes  and  Bor- 
der's classification,  and  the  earlier  observations 
of  Qordon  and  Houston  on  which  it  was  founded, 
was  the  apparent  difference  between  streptooooci 
from  the  intestines  of  the  horse,  the  cow  and  man. 
In  the  present  investigation  we  have  tested  this 
point  by  isolating  one  hundried  strains  of  strep- 
tooocci  from  faces  of  each  of  the  three  animals; 
we  have  cultivated  them  in  broth  containing  four 
different   fermentable   media    (dextrose,   lactose. 
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raffinose  and  mannite),  and  determined  by  titra- 
tion the  amount  of  acidity  produced  by  each 
strain  in  each  medium.  An  examination  of  the 
results  obtained  confirms  and  harmonizes  the  work 
of  the  English  observers  in  all  particulars.  The 
commonest  streptococci  in  human  feces  are 
B.  mitis  (acidifying  dextrose  and  lactose),  8, 
fcBoaliB  (dextrose,  lactose  and  mannit)  and  8, 
equinua  (dextrose  alone).  In  the  feces  of  the 
cow  8.  equinus  and  8.  miiia  are  present;  but 
8.  fcBoalia  is  absent  and  a  form  rare  in  human 
fseces,  8,  salivariua  (dextrose,  lactose  and  raf- 
finose),  is  fairly  abundant..  In  the  fsces  of  the 
horse  practically  all  the  streptococci  present  are 
of  the  8.  equinua  type.  (Full  paper,  Journal  of 
Infectious  Diseaaea,  VII.,  1.) 

The  Determination  of  the  Number  of  Leucocytes 

in  Milk  by  a  Direct  Method:  S.  C.  Pbesgott 

and  R.  S.  Bsebd,  Boston,  Mass. 

The  methods  in  general  use  for  determining  the 
number  of  leucocytes  present  in  milk  are  all  based 
on  the  use  of  the  centrifuge.  The  asstunption  is 
that  all  but  a  small  fraction  of  the  leucocytes  are 
precipitated  and  also  that  this  fraction  is  a  fairly 
constant  proportion  of  the  whole  and  can  safely 
be  neglected.  An  investigation  carried  on  in  the 
Boston  Biochemical  Laboratory  during  the  past 
summer  has  shown  both  of  these  assumptions  to 
be  incorrect.  By  the  use  of  a  new  method,  it  has 
been  found  that  the  distribution  of  the  leucocytes 
in  a  given  sample  of  milk  after  centrifuging  varies 
greatly  in  different  samples  of  milk,  although 
their  distribution  is  approximately  the  same  in 
different  samples  of  the  same  milk.  Usually  more 
than  half  are  present  in  the  cream,  one  fourth  or 
less  in  the  precipitated  slime,  and  the  remainder 
in  the  skim  milk. 

The  variation  in  position  of  leucocytes  in  dif- 
ferent samples  is  apparently  due  to  the  variable 
percentages  of  cream  present.  The  distribution 
of  the  leucocytes  in  a  centrifuged  sample  corre- 
sponds closely  to  the  previously  known  distribu- 
tion of  bacteria  in  similar  samples. 

The  new  method  by  which  these  facts  have  been 
ascertained  is  as  follows:  a  measured  drop 
(.01  c.c)  of  milk  to  be  examined  is  spread  evenly 
over  a  measured  area  (1  sq.  cm.)  on  a  glass  slide, 
dried  with  gentle  heat,  the  fat  dissolved  out  with 
xylol,  fixed  with  alcohol  for  a  few  minutes,  the 
slide  again  dried  and  over-stained  with  methylene 
blue  and  partially  decolored  with  alcohol.  The 
number  of  leucocytes  present  is  then  determined 
by  examination  with  the  microscope.  Results 
done  in  duplicate  show  a  small  percentage  varia- 


tion proving  that  the  practical  error  is  not  a 
large  one. 

A  series  of  tests  of  milk  show  that  much  larger 
numbers  of  leucocytes  are  normally  present  in 
milk  than  has  been  supposed.  The  average  num- 
ber of  leucocytes  present  in  the  samples  examined 
is  approximately  1,500,000  per  cubic  centimeter, 
while  numbers  less  than  100,000  per  cc  are 
uncommon. 

The  Bacteriology  of  Condensed  and  Evaporated 
Milks:  S.  G.  Pbesoott  and  R.  N.  Hott,  Massa- 
chusetts Institute  of  Technology. 
8ome   Problems    of   8anitary    Milk  Production: 
P.  G.  HsiiTEMANN,  A.  B.  LucKHABOT  and  A.  C. 
Hicks,  The  University  of  Chicago. 
A  series  of  experiments  was  made  during  the 
month  of  September  at  a  sanitary  dairy  to  throw 
light  on  the  following  points:    (1)  the  bacterial 
content  of  separator  milk  and  cream,    (2)    the 
value    of   narrow   top   pails   with   and   without 
strainers,  (3)  the  bacterial  content  of  milk  after 
straining  through  layers  of  absorbent  cotton,  (4) 
a  study  of  body  cells  in  separator  slime  and  an 
attempt  at  classification. 

It  was  found  that  the  bacterial  content  of  the 
separator  cream  was  very  small,  the  average  of 
48  tests  being  132  bacteria  per  cubic  centimeter 
of  40  per  cent,  separator  cream.  The  separator 
milk  in  the  same  number  of  tests  contained  2,130 
bacteria  per  cubic  centimeter  and  the  original 
milk  contained  738  bacteria  per  cubic  centimeter. 
We  conclude  from  these  experiments  that  the  ac- 
tion of  the  separator  tends  to  break  up  dumps, 
chains  and  imperfectly  divided  forms  so  as  to 
increase  the  colony  count. 

The  experiments  with  the  narrow  top  pail  with 
and  without  strainer  showed  that  the  count  was 
620  bacteria  per  cubic  centimeter  with  the 
strainer  and  674  without  the  strainer.  These 
figures  are  the  averages  of  108  tests.  The  small 
difference  in  favor  of  the  strainer  may  possibly 
be  due  to  experimental  error  and  of  little  signifi- 
cance. Still  we  think  that  the  strainer  should  not 
be  omitted,  since  the  milk  needs  straining  at  some 
point  or  other  of  production  to  remove  foreign 
material  which  is  bound  to  gain  access  evoi  in 
the  most  carefully  managed  dairies. 

As  a  result  of  240  consecutive  tests  we  oon- 
elude  that  straining  milk  through  thidc  layers  of 
absorbent  cotton,  as  is  customary  in  many  dairies, 
is  decidedly  disadvantageous.  The  foroe  of  the 
milk  being  poured  on  top  of  the  strainer  seems  to 
break  up  bacterial  aggregates  so  as  to  inei^ease 
the  colony  count  in  the  strained  milk. 


AruL  8,  1010] 


SCIENCE 


553 


Oar  study  of  tlie  body  cells  in  tlie  separator 
slime  has  led  to  the  following  conclusions: 

1.  Polymorphonuclear  leucocytes  of  the  neuro- 
phile  type,  large  mononuclear  leucocytes,  and 
small  Iympho<^ytes  appear  normally  in  the  sepa- 
rator slime  of  the  milk  of  healthy  oows,  and  as 
far  as  we  can  see  they  bear  no  relation  to  the 
number  of  microorganisms  present,  including 
streptococci. 

2.  Eosinophiles  may  occur  in  the  slime  of  the 
separator.  The  cause  and  significance  of  their 
presence  remains  problematical. 

8.  The  white  corpuscles  in  milk  of  normal  and 
diseased  cows,  and  in  the  blood  of  the  same  ani- 
mals, ought  to  be  studied,  differentiated  and 
dasaified.  Such  a  study  will  put  the  subject  of 
leucocytes  in  milk  on  a  more  exact  scientific  basis 
than  heretofore,  and  further  our  knowledge  on  the 
significance  of  the  relative  number  of  the  various 
corpuscles  in  milk  in  normal  and  diseased  condi- 
tions of  the  cow  in  general,  and  in  pathological 
processes  of  the  mammary  glands  and  the  udder 
in  particular. 

The  details  of  our  experiments  and  a  critical 
discussion  of  previous  work  will  appear  in  the 
January  number  of  the  Journal  of  Infeotioua 
DiaeaaeB, 

A  Biieterial  Disecue  of  Alfalfa  oaused  hy  Ps&ado- 

numaa  tnedioaginia   {Sackett)   n.  sp,:  Waltkb 

6.  Sackett,  Agricultural  Experiment  Station 

of  Colorado. 

The  disease  has  been  known  in  Colorado  since 
1904,  where,  in  some  localities,  it  has  caused  the 
loss  of  practically  80  per  cent,  of  the  first  cutting. 

In  the  earliest  stages,  the  stems  have  a  yel- 
lowish, olive-green  color  and  appear  watery  and 
semi-transparent;  soon  the  color  changes  to  an 
amber,  due  to  the  appearance  and  subsequent 
drying  of  a  thick,  clear  exudate.  This  dried 
excretion  gives  the  stem  a  shiny,  varnished  ap- 
pearance, and  a  slightly  rough  feel  to  the  touch. 
These  stems  blacken  in  six  to  eight  weeks,  become 
very  brittle  and  are  easily  broken,  which  fact 
makes  it  almost  impossible  to  handle  the  crop 
without  an  immense  amount  of  shattering. 

So  far  as  our  observations  go,  the  disease  is 
confined  principally  to  the  stem  and  lower  leaves; 
it  appears  to  run  its  course  with  the  first  cutting, 
and  those  plants  which  have  sufficient  vitality 
throw  out  a  good  growth  for  the  second  and  third 
euttings. 

The  disease  has  he&i  shown  to  be  due  to  a  bac- 
which  lives  in  the  soil,  presumably,  and 


this  infected  soil  enters  the  plants  through  cracks 
in  the  epidermis  which  are  caused  by  freezing. 

Brief  characterization:  The  causal  organism  is 
a  short  rod  with  rounded  ends,  size  1.2  X  .7  fi, 
actively  motile  by  1-4  bipolar  fiagella,  non-spoie- 
forming  and  to  which  the  writer  has  given  the 
name  Paeudomonas  medioaginis,  n.  sp.  The  organ- 
ism forms  filament  but  no  capsules;  Ghram  nega- 
tive. Surface  pellicle  in  broth;  shining  grayish 
white  on  agar^  fiuorescent  green  after  three  days; 
gelatin  colonies  round,  gelatin  stab-surface  growth 
only,  no  liquefaction;  potato  discolored,  moderate 
growth,  orange  yellow,  starch  not  destroyed;  no 
growth  37.5''  C;  no  growth  in  Cohn's  solution; 
growth  in  Uschinsky's  soluticm.  No  liquefaction; 
rennet  curd  40  days,  no  peptonization  25  days; 
no  indol  or  hydrogen  sulphide;  nitrates  not  re- 
duced; ammonia  from  peptone  and  asparagin; 
fiuorescent.  Habitat — soil.  Pathogenic  for  al- 
falfa.   Classification,  Ps.  212.3332133. 

This  paper,  in  full,  is  now  in  press  as  a  bulletin 
of  the  Colorado  Agricultural  Experiment  Station. 

A  Comparative  Teat  of  Several  Synthetic  Media 

for  the  Isolation  of  B.   ooli:   H.   W.  Lyajll, 

Brown  University. 

The  three  media  studied  were  Harrison  and 
Vanderleck's  esculin  medium,^  Dolt's  asparagin 
medium'  and  Dolt's  malic  acid  medium.' 

The  total  count,  the  number  of  red  or  black 
colonies,  and  the  per  cent,  of  these  which  proved 
to  be  B.  ooli  were  determined. 

The  results  are  given  in  the  following  table: 


Madinm. 

Souroe 

of 
Sample 

T^tid 
Coant 

Standard. 
Lactose  agar. 

A 
B 

527 
84 

Esculin. 

A 
B 

105 
30 

Asparagin. 

A 
B 

90 
24 

Malic  add. 

A 
B 

23 

7 

ATenwe  Num- 
ber of  Bed  or 
BlAok  Colonies 


20 
2 

26 
2 

7 
1 

5 
2 


Percent. 

of 

Colon 


50 
64 
88 
94 


A  =3  Pettaconsett  intake — ^Pawtuxet  River. 

B  =  East  Providence  intake— Ten  Mile  River. 

The  conclusions  drawn  were  that  the  esculin 
medium  is  of  about  the  same  value  as  the  stand- 
ard litmus  lactose  agar  over  which  it  has  no 
advantages,   the  asparagin   agar   gives  a   much 

*  0.  f.  B.,  I.,  Grig.  51,  1909,  607. 
*Jowr.  Inf.  Die.,  6,  1908,  616. 
•Ihid. 
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higher  percentage  of  colon  colonies  than  either 
the  standard  litmus  lactose  agar  or  the  esculin 
medium,  and  is  a  very  favorable  medium  for 
colon  isolation,  the  malic  acid  agar  gives  a  still 
higher  percentage  of  colon  colonies,  combined  with 
a  very  low  total  count,  and  is  a  very  satisfactory 
medium  for  colon  isolation  when  only  the  active 
forms  indicative  of  recent  pollution  are  desired. 

Btudies  in  Soil  Bacteriology ^  IV,:  The  Inhibition 
of  'Nitrification  hy  Organic  Matter,  Compared 
in  Soils  and  in  Solutions:  F.  L.  Stevens  and 
W.  A.  WiTHEBS,  assisted  by  P.  L.  GAmET,  J.  K. 
Plumuxb  and  F.  W.  Shebwood,  North  Carolina 
GoUege  of  Agriculture  and  Mechanic  Arts. 
In  experiments  regarding  nitrification  it  was 

demonstrated  that: 

Jn  Liquid  Medium 
Peptone  0.8  per  cent,  inhibited  at  4  weeks. 
Cottonseed  meal^  nitrogen  equivalent,  0.1  per 

cent,  inhibited  at  4  wedcs. 
Cottonseed  meal,  nitrogen  equivalent,  0.1   per 

cent,  inhibited  at  16  weeks. 
Peptone  0.8  per  cent,  inhibited  at  16  weeks. 

Jn  Liquid  Medium  al>eorhed  hy  SoU 

Peptone  1.25  per  cent,  retarded  at  4  weeks. 

Peptone  6  per  cent,  inhibited  at  4  weeks. 

Peptone  6  per  cent,  did  not  retard  at  16  weeks. 

Cottonseed  meal,  nitrogen  equivalent,  0.4  per 
cent,  retarded  at  4  weeks. 

Cottonseed  meal,  nitrogen  equivalent,  0.6  per 
cent,  retarded  at  16  weeks. 

Cottonseed  meal,  nitrogen  equivalent,  0.1  per 
cent,  did  not  retard  at  4  weeks. 

Cow  manure  in  quantities  equivalent  to  1,  5, 
10,  20,  30,  40,  80,  160  tons  per  acre  in  2-week, 
8-week  and  12-week  periods,  did  not  retard  nitri- 
fication in  soil  at  8  weeks  but  rather  favored  it. 

Nitrification  occurred  in  pure  cow  manure  at 
8  weeks  and  at  12  weeks. 

A  Simple  Low-temperature  Incubator:  Kabl  F. 
Kellebman,  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C. 

During  the  winter  of  1905  the  writer  found  it 
necessary  to  improvise  a  low-temperature  incu- 
bator, and  since  that  time  has  had  similar  ones 
in  almost  constant  operation.  The  incubator  is 
fundamentally  a  four-compartment  refrigerator 
carrying  ice  in  the  upper  right-hand  compartment 
and  a  heater,  consisting  of  a  single  incandescent 
eleotric-light  globe  and  a  thermo-regulator,  in  the 
lower  left-hand  compartment.  The  thermo-regn- 
lator  may  be  operated  on  a  separate  circuit  using 
a  storage  battery  or  Edison-Leland  cell,  or  from  a 


shunt  circuit  from  the  main  feed  wire.  Such  in- 
cubators may  be  installed  readily  and  may  be  used 
for  either  temporary  or  permanent  purposes. 

Flagella  Staining  of  Peeudomonas  radidcola 
{B,)  Moore:  Kabl  F.  Keluebhan,  Bureau  of 
Plant  Industry,  Washington,  D.  C. 
Staining  unfixed  smears  of  Peeudomonas  radi- 
oicola  with  saturated  alcoholic  stains  according 
to  the  method  of  Edwards  and  Barlow  has  occa- 
sionally given  the  figures  described  by  these 
authors  as  indicating  the  polar  flagella  or  "  giant 
whips."  I  have  been  able  to  duplicate  these  ap- 
pearances almost  exactly  by  mixing  bacteria 
which  had  no  polar  flagella  with  artificial  slime 
or  gum  and  preparing  and  staining  the  slides 
according  to  the  method  of  Edwards  and  Barlow. 
Therefore,  while  this  method  of  staining  may  have 
a  diagnostic  value  for  the  peculiar  slime  eeereted 
by  Peeudomonas  radidcola,  I  do  not  believe  that 
the  fiagella  themselves  are  indicated. 

Nitrification  Studies  in  Nevada  and  Utah:  Kabl 

F.    Kellebman,    Bureau    of    Plant    Industry, 

Washington,  D.  C. 

In  the  arid  and  semi-arid  regions  of  the  west 
there  are  two  areas  which  in  many  ways  should 
be  comparable;  these  areas  are  the  beds  of  the 
prehistoric  Lake  Bonneville  in  Utah  and  Lake 
La  Hontan  in  Nevada.  The  formw,  containing 
the  Mormon  settlements,  has  long  been  famous 
for  the  crop-producing  power  of  its  soil;  the 
latter  has  furnished  some  valuable  farms  to  early 
ranchers,  and  recently  considerable  areas  have 
been  brought  under  irrigation  as  the  Trudcee- 
Cftrson  project. 

During  the  past  year  nitrification  studies  have 
been  carried  on  in  Utah  by  Mr.  I.  G.  McBeth  and 
in  Nevada  by  Mr.  E.  R.  Allen.  These  studies  have 
indicated  that  nitrification  proceeds  in  Utah  soils 
following  the  same  general  rates  of  activity  in 
the  different  layers  that  occur  in  eastern  soils, 
nitrate  formation  decreasing  very  rapidly  below 
the  surface,  although  it  persists  to  much  greater 
depth  than  has  usually  been  described.  Azoto- 
bacter  is  very  frequent  and  occurs  in  appreciable 
numbers  even  as  far  below  the  surface  as  the 
tenth  foot.  In  the  Nevada  soils  nitrification  is 
very  erratic,  the  surface  layers  in  many  cases 
nitrifying  much  less  rapidly  than  deeper  layers, 
while  some  regions  seem  to  lack  the  nitrifying 
flora  almost  completely.  The  deficiency  in  nitri- 
fying bacteria  seems  correlated  with  poor  crop 
production  in  many  cases,  although  the  prevalence 
of  alkali  is  also  a  source  of  crop  injury.  When 
not    present    in    excessive    quantities   tiie   white 
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alktli  does  not  aeeiii  to  be  the  oontrolling  element 
in  the  nitrification  prooeBsetf,  and  judging  by  the 
innoeaone  aetion  of  gypsnm  it  Beems  evident  that 
in  theee  regions  black  alkali  is  not  sufficiently 
abundant  to  be  an  important  factor.  In  the 
deeper  layers  of  the  most  unproductive  soils  a 
peculiar  fungus  is  very  prevalent  and  is  probably 
associated  with  the  failure  of  this  soil  to  produce 
crops. 

Denooated  Culturs  Media:  W.  D.  Fbobt,  Univer- 
sity of  Wisconsin. 

In  order  to  overcome  the  generally  recognized 
faults  of  bacterial  culture  media,  such  as  varia- 
tion in  the  composition  of  small  batches,  time 
consumed  in  preparation,  rapidity  with  which  it 
deteriorates,  and  its  unavailability  in  small  insti- 
tutions or  private  practise,  the  preparation  of 
culture  media  in  large  batches  in  establishments 
especially  equipped  for  it  and  then  desiccated,  is 
suggested. 

The  author's  work  on  this  problem,  covering 
nearly  a  decade  of  time,  is  considered  and  samples 
are  submitted. 

There  is,  apparently,  no  reason  why  the  dif- 
ferent culture  media  can  not  be  put  upon  the 
market  in  a  form  which  requires  merely  the  addi- 
tion of  water  and  sterilization  to  make  it  ready 
for  use.  Not  only  the  ordinary,  but  probsbly 
most  of  the  special  media,  can  be  prepared  in  this 
way  and  could  be  put  up,  where  desired,  in  the 
form  of  tablets,  these  to  be  of  such  a  size  that 
they  could  be  put  directly  into  test  tubes,  and 
when  the  proper  amount  of  water  is  added  they 
would  be  ready  for  sterilization  and  use. 

Laboratory  Desks  for  StuderUe  in  Bacteriology: 
W.  D.  Fbost,  University  of  Wisconsin. 
A  laboratory  desk  is  described  for  use  in  stu- 
dent laboratories  for  which  it  is  claimed  that  the 
maximum  number  of  students  can  be  accommo- 
dated in  given  quarters  with,  probably,  the  mini- 
mum of  confusion.  The  desk  is  similar  to  those 
used  in  chemistry,  without  the  shelf  above  it.  It 
is  provided  with  a  wide  trough  running  the  full 
length,  which  serves  as  a  sink  and  over  which  gas 
hot  plates  are  placed  to  be  used  in  cooking  and 
sterilization.  Each  place  is  provided  with  three 
lockers  which  can  be  used  by  as  many  different 
students.  The  reagent  shelves  are  provided  for 
and  a  shelf  for  rough  weighing  at  one  end,  and 
at  the  other  end  the  hot-air  sterilizer  and  auto- 
clave. Microscopical  work  can  be  done  at  each 
place  by  unng  artificial  light,  or  at  small  window 
desks,  provided  for  separately. 


An  Inempeneive  Incubator  Boom:  W.  D.  Fbobt, 

University  of  Wisconsin. 

A  small  room  is  used  and  maintained  at  a 
satisfactorily  constant  temperature  without  other 
change  than  the  attachment  to  the  steam  radiator 
of  a  thermo-regulator  designed  for  residences. 
The  cost  was  about  thirty  dollars,  and,  with 
proper  shelving,  the  room  will  accommodate  sev- 
eral himdred  students.  An  arrangement  of  lock- 
ers is  also  suggested  which  largely  removes  the 
temptation  of  students  to  appropriate  cultures  not 
belonging  to  them. 

The   Absolute  Itelation  of  B,   coU   to   Omygen: 

F.  G.  Eeteb,  Brown  University. 

The  absolute  relation  of  gaseous  oxygen  to  the 
growth  and  gas  production  of  B,  coli  promises  to 
be  somewhat  complicated. 

In  a  study  of  the  absolute  gas  production  of 
B.  coli  in  vacuo,*  it  was  found  that  the  gas  evolved 
from  a  1  per  cent,  asparagin,  0.2  per  cent,  di- 
sodium  phosphate,  1  per  cent,  dextrose  medium 
b^^  to  fall  off  very  decidedly  after  115  hours, 
but  the  gas  evolved  was  constant  in  composition. 

In  the  presence  of  pure  oxygen,  no  other  gas 
being  present,  it  is  found  that  the  rate  of  evolu- 
tion of  gas  is  much  smaller,  but  gas  production 
continues  for  a  much  greater  length  of  time.  The 
composition  of  the  evolved  gas  is  different  when 
the  organism  is  grown  in  the  presence  of  oxygen 
from  what  it  is  in  vacuo.  The  composition  of  the 
gas  depends  to  a  certain  extent  upon  whether  the 
medium  is  neutralized  or  not.  Some  oxygen  is 
absorbed  by  the  growth  of  the  organism  in  the 
medium. 

The  tables  below  summarize  the  results  of  the 
experiments. 

The  Absolute  Oas  Production  of  B,  Typhosus: 
L.  J.  Gillespie,  Brown  University. 
While  attempts  were  being  made  to  find  a  Gfyn- 
thetic  medium  suitable  for  the  growth  of  B.  ty^ 
phosus  and  such  as  to  facilitate  a  comparison 
with  the  gas  production  of  B.  coli,  prelimiiiaiy 
experiments  were  made  using  a  medium  contain- 
ing Witte's  peptone.  B,  typhosus  was  grown  on 
a  neutral  medium  containing  1  per  cent,  dextrose 
and  1  per  cent,  peptone;  and  the  gas  evolved, 
obtained  by  the  procedure  given  by  Dr.  F.  G. 
Keyes,  was  analyzed.  The  amount  of  gas  foimd 
was  so  small  that  analyses  with  the  ordinary 
100  ccm.  gas  burette  and  gas  pipettes  were  car- 
ried out  with  difficulty.  The  analyses  indicated, 
however,  the  following  results  for  48  hours' 
growth: 

^Jour.  Med,  Res.,  16,  1009,  69. 
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ABSOLUTE  GAS  PBODUOTION 

In  Vaoao 
(Medinm  not  neutrsllMd) 

InOxFgen 
(ICediom  nentnOUed  with  NaOH) 

li 

Total  Per  Cent, 
of  Gm 

Composition  of  Gm 

as 

Total  Per  Cent, 
of  Gm 

Gompoaition  of  Gm 

4 

< 

CO. 

H. 

N. 

00, 

H, 

N. 

DttW>0 

24 

48 
115 

26.7 
45.6 
99.9 

63.23 
63.27 
63.49 

36.61 
36.05 
35.81 

0.15 
0.37 
0.70 

25 
127 
167 

15.17 
18.56 
27.18 

98.83 
97.90 
98.21 

0.18 
0.52 
1.06 

0.99 
1.58 
0.73 

1.57 
2.55 
5.62 

Total  gas  per  100  com.  medium 1.4  com. 

(X)i 92% 

H. 3% 

Ki  (by  diflference)    6% 

By  means,  however,  of  an  improved  gas  analysis 
apparatus  devised  by  Dr.  Keyes  it  was  found 
possible  to  analyse  accurately  such  small  amounts. 
The  results  for  16  days'  growth  were  as  follows: 


Ezper.  I. 
Total  gas  obtained  , . .     3.49  ccm. 
Total  gas  per  100  ccm. 

medium    2.66  ccm. 

CO,   93.26% 

H.   2.03% 

Nj   (by  measurement)     4.44% 

9972% 


Exper.  II. 
6.89  ccm. 

2.32  ccm. 
97.10% 
2.12% 
■77% 

99.99% 


Experiment  II.  probably  approaches  nearest  the 
truth,  as  the  leakage  of  only  a  trace  of  air  into 
the  bulb  during  incubation  would  easily  suffice  to 
falsify  the  figure  for  nitrogen. 

Suhetitutea  for  Ldffler's  Bloodaerum  for  the  Diag- 
noaU  of  Diphtheria:  W.  W.  Bbowite,  Brown 
University. 

Attempts  were  made  to  grow  the  diphtheria 
bacillus  on  Hadley's  medium,*  solidified  with  6 
per  cent.  agar.  Growth  on  this  medium  was 
atypical.  Albumen  was  then  substituted  for  the 
glycocoll  of  Hadley's  medium,  but  on  sterilization 
the  albumen  was  coagulated  as  a  flocculent  precipi- 
tate through  the  medium.  The  growth  was  scanty. 
Attention  was  now  turned  to  eg;i^  as  a  source  of 
albumen.  Egg  was  mixed  with  dextrose  broth  in 
the  ratio  of  1  part  of  broth  to  3  of  egg  and  coag- 
ulated.    The  medium  was  hard  and  firm.     The 

^JowmaX  of  Infeotioua  Diaetuea,  Supp.  3,  May, 
1907,  p.  96. 


slow  growth  of  the  bacillus  on  this  medium  would 
prevent  its  use  in  the  diagnosis  of  diphtheria. 

Alkaline  albuminate  was  then  substituted  for 
the  albumen.  Although  the  albumen  was  not 
coagulated  by  heat,  nevertheless,  it  was  precipi- 
tated by  the  acid  produced  by  the  bacillus.  The 
growth  on  this  medium  was  satisfactory,  but  the 
precipitation  of  the  slbumen  prevented  ready  diag- 
nosis. Acid  albumen,  on  the  other  hand,  showed 
scanty  growth. 

Next,  a  6  per  cent,  solution  of  commercial 
albumen  was  mixed  with  dextrose  broth  in  the 
ratio  of  1  part  of  broth  to  3  of  albumen.  This 
medium  when  coagulated  presented  a  hard  firm 
surface.  The  bacillus  seemed  to  grow  well  upon 
it  and  diagnosis  from  throat  cultures  was  fairly 
easy.  While  this  medium  does  not  seem  to  be  a 
perfect  substitute  for  the  L6ffler's  serum,  yet,  in 
times  of  scarcity,  it  might  be  used  to  good  ad- 
vantage. 

The  Hygiene  of  the  Swimming  Pool:  John  W.  M. 

BuNKEB,  Brown  University. 

The  swimming  pool  is  liable  to  be  a  source  of 
contagion  if  the  water  is  used  for  any  length  of 
time.  Gases  of  ear  and  nose  affections  have  been 
traced  to  this  source.  Typhoid  is  apt  to  enter  the 
pool  and  spread  therefrom,  and  unless  an  abun- 
dant supply  of  water  is  available,  the  expense  of 
frequent  renewal  is  prohibitive. 

Filtration  is  the  method  of  purification  ordi- 
narily employed,  but  usually  yields  only  partial 
purification,  inasmuch  as  <mly  a  small  part  of  the 
water  of  the  pool  is  removed,  filtered  and  returned 
to  the  pool.  The  filter  at  Brown  University  has  a 
high  ^ciency  and  keeps  the  water  of  the  pool  a 
good  exAox,  but  the  bacterial  content  of  the  pool 
is  always  high. 

Sterilization  by  heat  is  out  of  the  question 
because  of  expense.  Sterilization  by  the  addition 
of  chemicals  has  proved  effective  in  the  case  of 
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sewage  and  water^  ehlorine  being  espedally 
effective. 

The  application  of  this  method  to  swimming- 
pool  water  was  tried,  with  the  result  that  hypo- 
chlorite of  lime  in  quantities  sufficient  to  give 
one  part  available  chlorine  to  two  million  of 
water  gave  efficient  sterilization.  The  pool  when 
80  treated  remained  practically  sterile  for  four 
days,  during  constant  use.  No  odor  or  taste  from 
the  chemicals  was  noticeable.  How  often  such 
treatment  need  be  applied  must  vary  with  local 
conditions. 

Probably  for  the  ordinary  swimming  pool,  if 
these  experiments  are  borne  out  by  experience,  the 
addition  of  hypochlorite  of  lime,  in  the  propor- 
tion of  one  part  available  chlorine  to  two  million 
of  water,  twice  a  week,  would  insure  a  practically 
sterile  pool. 

±  New  Device  for  the  leolation  of  B.  ooli:  W.  F. 

Wells,  Massachusetts  Institute  of  Technology. 

A  laboratory  device  was  described  which  com- 
bines certain  advantages  of  both  dextrose  broth 
and  lactose  bile.  It  consists  of  two  Durham  tubes 
(the  first  containing  an  enrichment  medium,  as 
dextrose,  the  second  a  selective  medium,  as  bile) 
60  connected  by  a  capillary  that  the  production 
of  gas  in  No.  1  immediately  causes  a  flow  into 
the  bile  tube.  As  the  capillary  leads  from  the 
upper  part  of  the  inverted  inner  tube  in  No.  1, 
further  increase  in  gas  lowers  the  liquid  below 
the  mouth  of  the  capillary  and  the  flow  cuts 
itself  off. 

If  water  containing  B.  ooli  is  put  into  the  dex- 
trose tube  the  non-motile  and  aerobic  bacteria 
remain  outside  the  smaller  inner  tube,  while 
B,  coUj  swimming  continually  in  search  of  a  better 
medium,  flnds  its  way  around;  so  it  is  likely  that 
such  organisms  will  reach  the  portion  about  the 
mouth  of  the  capillary  very  soon.  With  every 
advantage  they  multiply  rapidly,  and  in  a  few 
hours  the  inverted  tube  contains  a  seething  cul- 
ture of  vigorous  B,  ooliy  and  gas  forms  quickly. 
The  change  in  level  causes  a  flow  into  the  bile 
tube,  just  at  the  time  of  most  vigorous  growth, 
and  then  cuts  itself  off.  The  bile  now  contains  an 
almost  deflnite  measure  of  thriving  B.  ooU,  prob- 
ably in  pure  culture.  Under  these  deflnite  condi- 
tions the  quantity  of  gas  produced  should  be 
regular,  and  the  per  cent,  formed  in  a  given  time 
after  the  first  tube  ferments  significant. 

The  tubes  are  handled  almost  as  simply  as 
ordinary  tubes.  They  are  clamped  together;  a 
small  test  tube  is  ho<A:ed  into  the  short  leg  of 
the  capillary,  while  the  longer  legs  straddle  into 


both  large  tubes.    They  are  made  up  and  sterilised 
as  usual,  filling  upon  cooling. 

The  double  medimn  secures  the  advantages  of 
both.  It  does  more;  it  preserves  B,  ooU  at  its 
most  favorable  stage,  the  moment  of  gas  produc- 
tion, and  inoculates  the  bile  under  definite  con- 
ditions with  a  dose  of  healthy  organisms.  It 
may  be  reasonably  expected  that  the  gas  formers 
which  are  accustomed  or  can  accustom  themselves 
to  the  digestive  tract  will  be  indicated.  Practical 
results  show  no  unexpected  error  in  the  reasoning, 
and  as  far  as  they  go  promise  an  efficient  test. 

NosHAN  MacLeod  Habbis, 

Beoretary 

UmVEBSITT  OT  CmOAOO 


SOCIETIES  AND  ACADEMIES 

THE  PHILOSOFHIOAL  BOODBTT  OF  WABHINOTON 

The  677th  meeting  was  held  on  February  26, 
1010,  Vice-president  Abbot  in  the  chair.  The  fol- 
lowing paper  was  read: 

The  Recovery  and  Disoussion  of  the  Earlieet  Mag- 
netio  Observations  along  the  Antarctic  Conti- 
nent and  in  the  Approaches  to  the  South  Mag- 
netic  Pole:  Mr.  G.   W.  Littlehales,  of  the 
U.  S.  Hydrographio  Office,  Navy  Department. 
The  results  were  chiefly  in  a  chart  of  terrestrial 
magnetic  lines  for  the  epoch  1840,  representing  tbe 
inclination  and  the  declination  of  the  magnetic 
needle  foimded  upon  the  observations  of  the  United 
States  exploring  expedition  which  discovered  and 
traversed  the  coast  of  the  Antarctic  continent  in 
about  66"*  of  south  latitude  between  the  160th  and 
07th  d^^ee  of  longitude  east  of  Greenwich,  in  the 
beginning  of  the  year  1840. 

The  observations  presented  have  but  lately  been 
recovered  from  among  a  x>art  of  the  records  of  the 
exploring  expedition  of  which  all  trace  was  lost 
for  many  years,  and  they  have  resulted  in  the 
portrayal  of  a  passing  state  to  which  we  could  not 
otherwise  have  reascended. 

Such  magnetic  lines  from  original  observations 
made  long  ago  have  a  value  which  increases  with 
the  lapse  of  years  on  account  of  their  importance 
in  elucidating  the  changes  which  time  works  in 
altering  the  magnetic  state  of  the  earth. 

The  interpretation  of  the  results  proves  that 
American  explorers  were  the  first  to  point  out  the 
region  of  the  south  magnetic  pole  by  disclosing 
its  presence,  at  that  epoch,  as  an  area  of  consid- 
erable extent,  over  which  the  dipping  needle  stood 
vertical  or  nearly  vertical,  around  a  position  in 
68^60'  of  south  latitude  and  in  longitude  136* 
east  of  Greenwich. 
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Dr.  W.  J.  Humphreya,  of  the  U.  S.  Weather 
Bureau,  then  spoke  informally  on  "Solar  Dis- 
turbanoefl  and  Terrestrial  Temperatures." 

The  speaker's  purpose  in  this  paper  was  to 
bring  harmoniously  together,  as  cause  and  effect, 
some  solar  and  terrestrial  phenomena. 

The  sun  being  the  source  of  practically  all  of 
the  radiant  energy  we  receive,  any  change  in  its 
surface  that  affects  its  radiation  must,  through 
the  resulting  modification  of  the  energy  received, 
also  affect  certain  terrestrial  phenomena,  some  of 
which  are  of  vital  importance. 

The  speaker  briefly  discussed  the  relation  of  the 
changes  in  the  number  and  extent  of  sun-spots, 
flocculi  and  coronal  streamers  to  such  terrestrial 
phenomena  as  auroral  displays,  magnetic  storms, 
temperature  changes  and  plant  growth,  and 
pointed  out  how  some  of  these  relations  may  be 
explained. 

The  following  conclusions  were  reached  in  refer- 
ence to  the  relation  of  changes  in  sun-spots  and 
auroral  discharges  to  terrestrial  temperaturecr: 

1.  An  increase  in  sun-spots  appears  certainly  to 
be  accompanied  by  a  decrease  in  terrestrial  tem- 
peratures fully  twenty  fold  that  which  can  be 
accounted  for  by  the  decrease  in  radiation  from 
the  spot  areas  alone. 

2.  It  seems  nearly  certain  that  sun-spot  maxima, 
whatever  the  value  at  such  times  of  the  solar  con- 
stanty  must  lead  to  a  decrease  in  the  ultra-violet 
radiation  that  reaches  the  earth,  and  a  correspond- 
ing decrease  in  the  production,  by  this  method,  of 
oeone  in  the  upper  atmosphere. 

3.  The  increase  in  the  auroral  discharges  that 
accompany  spot  maxima  tend  to  increase  the 
amount  of  ozone. 

4.  The  change  in  temperature  of  the  earth,  and 
all  its  train  of  consequences,  from  spot  ma.ximum 
to  spot  minimum,  is  not  necessarily  dependent 
upon  a  change  in  the  solar  constant.  It  may 
depend  largely,  if  not  wholly,  upon  a  change  in 
the  absorptive  property  of  the  atmosphere,  caused, 
we  believe,  by  a  variation  in  the  amoimt  of  ozone 
produced  by  ultra-violet  radiation  and  by  auroral 
dischaiges. 

The  678th  meeting  was  held  March  12,  1910, 
President  Woodward  presiding.    Two  papers  were 
read: 
£00011^  Work  on  Primary  TriangtUation  in  the 

Bouthweat:  Mr.  Wic.  Bown,  of  the  Coast  and 

Greodetio  Survey. 

After  having  completed  the  primary  triangula- 
tion  along  the  98th  meridian,  in   1907,  it  was 


decided  to  extend  the  scheme  from  the  98th 
meridian,  in  central  Texas,  westward  to  the 
Pacific  coast.  TUs  area  in  the  southwest  section 
of  the  country  was  badly  in  need  of  a  control 
upon  which  to  base  surveys  and  engineering  work. 

It  was  originally  intended  that  the  portion  of 
this  scheme  in  the  state  of  Texas  should  run  along 
the  Rio  Grande  River,  from  Brownsville  to  El 
Paso.  This  plan  was  abandoned  owing  to  many 
difficulties  which  would  have  been  enoonnttfod. 
The  route  used  starts  from  the  98th  meridiaa  in 
the  vicinity  of  Weatherford,  and  follows  tlie 
Texas  and  Pacific  Railroad  across  the  state  of 
Texas  to  £1  Paso,  thence  across  the  southern  pw- 
tion  of  New  Mexico,  Arizona  and  California  to  the 
Pacific  coast  triangulation  in  the  vicinily  of  San 
Diego. 

The  reconnaissance  for  this  scheme  of  triangula- 
tion, 1,224  miles  in  length,  was  done  by  a  partj 
under  Mr.  Bowie's  direction,  in  four  months  and 
twenly-one  days.  The  scheme  consists  of  92  pri- 
mary and  38  secondary  stations. 

From  Fort  Worth  to  the  Pecos  River  the  land 
is  rolling  and  very  similar  to  that  along  the  98th 
meridian  in  Texas.  From  the  Pecos  River  west- 
ward to  the  Pacific  coast  the  country  is  moun- 
tainous with  some  peaks  as  high  as  11,000  feet. 

Upon  the  completion  of  the  reconnaissance  in 
February,  1908,  the  preparation  of  the  stations  for 
observations  was  begun  at  the  eastern  end  of  the 
line.  Two  seasons  of  observing  have  been  com- 
pleted, one  of  five  months  and  three  days,  and  one 
of  four  months  and  fifteen  days;  a  total  of  nine 
months  and  eighteen  days.  The  work  done  during 
those  seasons  was  72  primary  stations  occupied 
and  completed,  12  primary  azimuths  observed  and 
two  base  lines  measured.  The  bases  were  about 
thirteen  and  fifteen  kilometers  in  length.  Six 
hundred  and  twenty-three  miles  of  triangulation 
along  the  axis  of  the  scheme  were  completed.  The 
party  doing  this  work  was  under  the  direction  of 
Assistant  J.  S.  Hill,  except  for  two  nu»ths  of  the 
first  season. 

The  results  show  that  the  completed  triangula- 
ticm  is  of  a  grade  equal  to  thai  of  the  best  half 
of  the  primary  triangulation  previously  done  in 
this  country. 

Three  fif^-meter  nidcel-steel  (invar)  tapes  were 
used  for  measuring  each  base,  and  they  gave  very 
satisfactory  results.  Eight  primary  basea  have 
been  measured  with  invar  tapes  by  the  Coast  and 
Geodetic  Survey,  duriqg  the  past  four  years. 
These  tapes  hold  their  lengths  weU  between  stand- 
ardizations.   As  a  result  of  the  use  in  the  field. 
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BO  cue  tape  has  changed  its  length  during  any 
one  season  by  as  much  as  one  tenth  of  a  milli- 
meter, or  one  part  in  600,000. 

A  long  step  forward  was  made  in  geodesy  when 
it  was  found  that  a  primary  base  could  be  meas- 
ured with  steel  tapes.  But  especial  care  had  to 
be  exercised  with  steel  on  account  of  the  large 
eoeffident  of  expansion,  and  all  measurements 
were  made  at  night.  A  second  important  advance 
was  made  in  substituting  nickel-steel  tapes  on 
account  of  their  very  small  coefficient  of  expansion. 

The  observing  on  the  Texas-California  line  of 
primary  triangulation  will  be  resumed  in  July  of 
this  year. 
Field  OhwrvaiUmt  in  Iceland:  Dr.  F.  £.  Wbioht, 

of  the  Oamegie  Institution  of  Washington. 

This  paper  dealt  with  the  observations  of  a  six- 
weeks'  trip  in  Iceland  by  the  speaker  in  the 
summer  of  1909,  especial  attention  being  given  to 
the  phydographic  and  geologic  features  of  the 
island  and  their  influence  upon  the  development 
of  the  country  as  a  whole.  The  area  of  Iceland 
is  about  40,000  square  miles,  and  has  about  6,000 
miles  of  coast  line.  Its  present  population  is 
about  90,000  people,  largely  an  urban  population. 
Iceland  was  settled  by  the  Norseman  in  the  ninth 
century,  and  for  the  flrst  three  hundred  years 
thereafter  it  had  a  republican  form  of  government. 
It  is  now  a  dependency  of  Denmark,  but  is  largely 
self-governing. 

Most  of  the  houses  in  the  country  districts  are 
built  of  ]>eat»  but  in  the  towns  corrugated  iron 
is  the  chief  material  of  house  construction.  The 
chief  exports  of  Iceland  are  fish,  eiderdown  and 
ponies^  many  of  the  latter  being  used  in  the  coal 
mines  of  England.  30,000,000  pounds  of  fish  were 
exported  from  Iceland  in  1901,  most  of  which  went 
to  Spain. 

Geologically,  Iceland  is  a  very  young  country, 
and  for  volcanic  and  glacial  study  it  is  the  best 
region  in  the  world,  and  affords  the  best  idea 
of  gedlogio  forces.  Iceland  is  a  r^on  of  high 
seismicity  and  of  much  local  magnetic  disturbance. 

R.  L.  Fabib, 
Beoreiary 

THE  AITTHBOPDLDOICAL  800IETT  OF  WABHUTOTOIT 

At  the  443d  regular  meeting  of  the  society,  held 
March  1,  Mr.  William  H.  Babcock  presented  a 
paper  on  "The  Two  pre-Columbian  Norse  Visits 
to  America."  So  far  no  reliable  evidences  of 
Norse  visits  have  been  found  on  American  soil, 
which  is,  however,  not  surprising  in  view  of  the 
great  lapse  of  time,  the  small  number  of  the 


visitors  and  the  short  duration  of  their  sojourn. 
The  records  of  the  Norse  visits  are  found  in  the 
saga  of  Thorfinn  Earlsefin  and  the  nearly  identical 
saga  of  Eric  the  Red.  The  Flattoy  bode  adds  to 
the  number  of  voyages,  exaggerating  many  of  the 
improbable  features,  and  in  other  respects  exhibit- 
ing signs  of  later  development  and  corruption. 

The  lecturer  gave  an  exhaustive  survey  and 
analysis  of  the  sagas,  subjecting  their  geograph- 
ical, ethnological,  historical  and  other  data  to  a 
thorough  and  searching  criticism.  In  conclusion, 
he  said:  "It  seems  clear  that  America  was  dis- 
covered. In  addition  we  may  be  pretty  safe  in 
fixing  on  the  neighborhood  of  the  Bay  of  Fundy 
as  the  chief  temporary  home  of  Thorfinn's  party 
in  Wineland;  and  in  following  his  route  from 
Greenland  thither,  and  later  around  Cape  Breton 
into  the  Gulf  of  St.  Lawrence  and  back  to  Straam- 
firth  about  as  given.  All  else  remains  still  open 
to  discussion  and  more  or  less  probable  con- 
jecture." 

Mr.  A  P.  Bourland  followed  with  an  address  on 
"The  Study  of  Culture  History  in  German  and 
American  Universities."  The  speaker  gave  a 
description  of  the  "institutes"  for  the  study  of 
culture  history  established  at  some  German  uni- 
versities. Such  an  institute  is  equipped  with  a 
series  of  libraries  illustrating  the  development  of 
the  human  race  in  all  its  aspects  and  directions, 
such  as  industry,  arts  and  crafts,  politics,  juris- 
prudence, religion,  etc  The  creator  of  these  insti- 
tutes was  Professor  Carl  Lamprecbt,  of  Leipsic, 
whose  conception  of  history  is:  The  study  of  the 
development  of  human  life  on  its  economic  and 
social  sides. 

At  the  444th  meeting  of  the  Anthropological 
Society,  held  March  15,  Dr.  Elnora  C.  Folkmar 
gave  a  lecture  on  "Education;  Some  Examples 
among  Primitive  Peoples."  The  field  covered  ex- 
tended from  Australia  to  Africa.  The  point 
brought  out  by  the  speaker  was  that  among  primi- 
tive peoples  imitation  and  object  lessons,  as  it 
were,  take  the  place  of  methodical  and  theoretical 
teaching  and  training.  The  children  unconsciously 
imitate  the  practises  and  doings  of  their  elders 
and  thus  successively  acquire  what  knowledge 
they  have  and  need  for  life. 

In  the  discussion  Dr.  J.  R.  Swanton  called 
attention  to  the  specialization  in  training  among 
the  Indians  of  the  coast.  Thus  the  Creek  Indians 
have  a  kind  of  graded  course  of  study,  especiaUy 
for  the  medicine  men,  with  some  sort  of  gradua- 
tion marks  by  some  insignia,  such  as  a  fox's  skin, 
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the  feather  of  a  buzzard  or  owl.  Mr.  J.  N.  B. 
Hewitt  pointed  out  that  among  the  Iroquois  edu- 
cation does  not  stop  with  childhood.  The  adults 
are  trained  in  the  knowledge  of  the  tribal  laws 
and  customs  and  in  what  may  be  called  inter- 
tribal law  and  diplomacy,  such  as  the  treaties 
and  pacts  entered  by  the  tribe  with  other  tribes, 
as  also  in  the  elaborate  ritual  connected  with 
certain  tribal  eyents,  such  as  the  installation  of 
new  chiefs.  Dr.  J.  W.  Fewkes  dwelt  on  education 
among  the  Hop!  Indians. 

I.  M.  Casanowioz, 
8€oretary 

THE   AMEBIOAN   GHEMIOAL  SOCIETT 
BH(M>E  ISLAND  SSOTIOir 

The  regular  meeting  of  the  section  was  held 
February  24,  1910,  at  the  Uniyendty  Club,  pre- 
ceded by  the  usual  informal  dinner. 

Mr.  G.  E.  Swett,  of  Providenoe,  R.  I.,  presented 
the  paper  for  the  evening  on  the  subject  "Field 
Notes  from  the  Natural  History  of  Silica."  Mr. 
Swett  first  outlined  the  source  and  mode  of  forma- 
tion of  rocks  in  general  and  then  took  up  the 
strictly  silica  rocks  such  as  quartz,  flint,  etc 
Finally  he  described  the  silica  rocks  containing 
metals,  telling  the  chemical  processes  leading  up 
to  their  formation,  and  showed  a  large  number  of 
specimens  taken  from  various  mines  visited  by 
him  during  the  summer  of  1909. 


Pbovidbkcs,  R.  I. 


Albebi  W.  Olavlin, 

Bwretary 


THE   AMEBIOAN   CHEMICAL  SOCIETT 
NOBTHEASTEBN  SECTION 

The  ninety-seventh  regular  meeting  of  the  sec- 
tion was  held  at  the  Massachusetts  Institute  of 
Technology,  Boston,  on  March  4. 

Dr.  Daniel  F.  Ckmistock,  of  the  Massachusetts 
Institute  of  Technology,  in  an  address  on  ''The 
Present  Conception  as  to  the  Constitution  of 
Matter,"  briefly  outlined  the  recent  advances  in 
the  field  of  atomic  and  subatomic  chemistry  and 
physics,  describing  some  of  the  brilliant  erperi- 
mental  work  that  has  marked  these  developments. 
There  is  a  reasonable  basis  for  believing  that  the 
atom  has  a  real  existence  and  is  something  more 
than  a  helpful  fancy  and  also  that  the  atom  itself 
is  a  very  complex  structure. 

Mr.  M.  C.  Whitaker,  of  the  Welsbach  Co., 
Gloucester,  N.  J.,  described  the  monazite  sand 
deposits  of  Carolina  and  Brazil,  the  methods  of 


monazite  mining  and  purification,  and  the  prepa- 
ration therefrom  of  the  rare  earths,  with  par- 
ticular reference  to  the  nitrates  of  thorium  and 
cerium.  The  manufacture  of  gas  mantles  was  de- 
scribed in  some  detail  and  there  was  indicated 
tlie  probable  lines  along  which  improvements  in 
mantles  are  likely  to  occur. 

F.  E.  Gallas] 


THE  AMEBICAN  PHILOSOPHICAL  SOCIETT 

At  the  meeting  of  the  society  on  March  18,  the 
following  paper  was  read  by  Dr.  Jay  F.  Seham- 
berg,  of  Philadelphia:  ''On  Yaodnation  and  on 
the  Ravages  of  Smallpox  among  Royal  FamiUes.'' 
The  speaker  sketched  the  incidents  of  the  dis- 
covery of  vaccination  by  Jenner  in  1798  and  re- 
ferred to  the  great  importance  of  this  discovery 
to  the  world.  In  the  seventeenth  and  eighteenth 
centuries  smallpox  was  an  ever-present  and  death- 
dealing  scourge,  causing,  it  is  estimated,  400,000 
deaths  a  year  in  Europe.  The  visitations  of  this 
disease  were  severe  in  many  royal  families,  par- 
ticularly the  Bourbons,  the  Hapsbuigs,  the 
Stuarts  and  the  House  of  Orange.  Since  the 
discoveiy  of  vaccination,  royalty  appears  to  have 
been  exempt  from  smallpox.  Had  vaccination 
been  discovered  a  century  earlier,  the  destinies 
of  certain  European  countries  would  doubtless 
have  been  altered. 

The  address  of  April  1  before  the  society  was 
delivered   by   David    Fairchild,    agricultural   ex- 
plorer in  charge  of  foreign  seed  and  plant  intro- 
duction, U.  S.  Department  of  Agriculture,  on  "A 
New  World  for  Exploration."    With  the  origin  of 
the  term  agricultural  explorer  it  was  recognized 
by  the  department  that  there  is  in  the  study  of  the 
botanical  relatives  of  our  cultivated  plants  a  new 
world  to  explore.    The  botanical  explorations  of 
the  past  have  been  mainly  for  the  purpose  of 
classifying  in  a  general  way  all  the  plant  species 
of  the  world.    Now  that  the  possibilities  of  plant 
breeding  are  more  fully  recognized,  the  great  im- 
portance of  getting  together  the  relatives  of  our 
cultivated  crop  plants  has  become  very  i^parent. 
The  importance  was  emphasized  by  the  speaker  of 
getting,  before  it  is  too  late,  the  strains  or  raoes 
of  well-recognized  eccmomio  species  which  have 
been  selected  for  centuries  by  cultivation  in  iso- 
lated mountain  valleys,  desert  oases  and  oceanic 
islands.    The  rapid  spread  of  railways  and  ocesa 
travel    and    its     accompanying    seed    exehsagB 
threaten  to  soon  swamp  these  varieties,  many  of 
which  may  be  of  the  greatest  value  to  civillzatioiL 
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THE  CHEMICAL  INDUSTRIES  OF  AMERICA  * 

The  topic  which  you  have  done  me  the 
honor  to  invite  me  to  address  you  upon  ap- 
pears on  first  consideration  quite  specifier 
but  investigation  shows  that  this  is  not 
quite  the  case.  Thus  we  find  the  popular 
idea  of  a  chemical  industry'  to  be  one  pro- 
ducing acids,  alkalies,  salts,  explosives, 
fertilizers,  dyestuffs  and  extracts,  pig- 
ments, distillation  products  and  elemen- 
tary substances  like  bromine,  phosphorus, 
sodium  and  others,  and  the  officials  of  the 
U.  S.  Census  Bureau  in  1880,  in  fixing  a 
classification,  styled  in  the  various  censuses 
^^ chemical  production"  or  ''chemicals  and 
allied  products,''  adopted  this  popular 
view. 

In  discussing  this,  I  have  said :' 

A  reason  for  the  variation  In  the  industries 
included  at  the  different  coisiues  is  found  in  the 
very  general  and  indefinite  title  used,  for  in  the 
fltricteet  technical  eense  every  material  thing  is 
a  chemical,  and  accordingly  every  industry  in 
which  the  materials  used  undergo  a  chemical 
change  in  the  process  of  manufacture,  as  in  the 
smelting  of  iron  from  its  ores  or  the  production 
of  leather  from  a  hide,  may  be  considered  as  a 
chemical  industry.  It  is  evident  that  if  this  view 
of  the  significance  of  the  title  were  taken,  "  Chem- 
icals and  Allied  Products"  would  properly  cover 
every  manufacture  except  those  like  furniture 
making,  machine  construction,  or  textiles,  in  which 
the  material  remains  unchanged  in  composition 
during  the  manufacture  but  is  turned,  or  cast,  or 
woven  into  other  shapes.  The  popular  idea  of  the 
term  limits  its  application  but  admits  as  chemical 
industries  the  manufacture  of  gunpowder,  fertil- 
izers  and   similar   mixtures,   whose   ingredients 

^Address  delivered  before  the  American  Insti- 
tute of  Chemical  Engineers  at  Philadelphia,  De- 
cember 9,  1909. 

"Bull.  92,  Census  of  1906,  p.  9,  by  Charles  E. 
Munroe. 
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undergo  no  chemical  change  during  the  process  of 
compounding  the  mixtures.  It  thus  became  neceft- 
saiy  to  decide  arbitrarily  upon  the  industries  to 
be  included.  Those  so  included  at  the  census  of 
1905  may  be  divided  into  the  following  classes: 
sulphuric,  nitric,  mixed  and  other  acids;  sodas; 
potashes;  alums,  coal  tar  products;  cyanides, 
wood  distillation;  fertilizers;  bleaching  materials; 
chemicals  produced  by  the  aid  of  electricity;  dye- 
stuffs;  fjiiiniTig  materials;  paints  and  varnishes; 
explosives;  plastics;  essential  oils;  compressed 
and  liquefied  gases;  fine  chemicals;  general 
chemiealfl. 

These  were  oonsequently  divided  into 
nineteen  different  classes  which  were  given 
separate  treatment.  The  combined  statis- 
tics for  these  classes  for  the  censuses  of 
1900  and  1905  are  set  forth  in  the  follow- 
ing tablo,  the  statistics  of  these  two  censuses 
only  being  compared  because  they  alone 
d^t  with  the  same  materials: 


ter  was  improved  and  possibly  indicates 
that  a  better  class  of  labor  was  employed, 
and,  since  the  percentage  increase  in  the 
number  of  salaried  officials  for  these  estab- 
lishments was  29.6,  while  the  percentage 
increase  in  salaries  was  but  32.4  it  is  ob- 
vious that  the  wage  earners  fared,  on  the 
whole,  better  than  the  salaried  officials. 

A  wholesome  feature  to  be  observed  is 
that  while  the  increase  in  the  number  of 
men  employed  was  12,104,  the  increase  in 
the  number  of  women  employed  was  but 
413,  while  there  was  a  decrease  of  over 
10  per  cent,  in  the  number  of  children 
employed.  I  srpeak  of  this  .condition  as  a 
wholesome  one  because,  outside  of  the 
clerical  and  perhaps  analytical  work,  the 
duties  to  be  i>erf ormed  in  these  establish- 
ments is  essentially  man's  work. 


TABxa  I.    omnnoATH  and  aujxd  fboduotb  ow  the  mnrsD  statbs,  1900  Aim  1905 


1906 

1900 

Increase 

Per  cent  of  increase 


EBtabUshmente. 
Number. 


1,786 

1,691 

95 

5.6 


WtMEAmen. 
Numbtr. 


59498 

46,700 

12,498 

26.8 


Total  Wagca. 


|29,515»868 

21,783,385 

7,732,528 

35.5 


Hatoriala  Used. 
Goat. 


$176,400,680 

124,018,044 

52,382,636 

42.2 


ProdneCa. 
Value. 


$282,169,216 

202,506,076 

79,663,140 

39.3 


From  Table  I.  it  is  observed  that  there 
was  an  increase  in  every  item  enumerated, 
but  that  not  only  was  the  actual  increase 
in  the  number  of  establishments  less  than 
that  of  any  other  item,  as  was  to  be  ex- 
pected, but  that  the  percentage  increase 
was  less.  This  indicates  that  the  growth 
of  these  industries  was  rather  by  increased 
production  of  existing  establishments  than 
by  the  creation  of  new  ones.  In  fact,  in  a 
more  detailed  analysis  it  was  found  that  in 
some  industries  the  number  of  establish- 
ments had  actually  decreased,  though  each 
of  the  other  items,  as  enumerated  in  Table 
I.,  showed  an  increase. 

The  greater  percentage  increase  in  wages 
over  that  of  the  percentage  increase  in 
wage  earners  shows  that  the  lot  of  the  lat- 


The  greater  percentage  increase  in  the 
cost  of  materials  used  as  compared  with 
the  percentage  increase  in  the  value  of  the 
products  shows  tho  growing  necessity  of 
intelligent  and  careful  management  and 
skillful  workmanship  to  prevent  waste  and 
to  increase  yields.  This  is  emphasized  by 
examination  of  the  additional  item  of  mis- 
cellaneous expenses  which,  while  less  in  the 
total  than  any  of  the  values  given  in  Table 
I.,  showed  an  increase  of  77.2  per  cent. 

As  indicated,  the  census  classification  of 
'' Chemicals  and  Allied  Products"  which 
gave  the  data  just  discussed  is  a  purely 
empirical  one,  and  it  deals  with  but  a  very 
few  of  the  true  chemical  manufactures  of 
the  United  States.  It  is  not  possible  to 
derive  from  the  returns,  of  the  various 


16,  1910] 


SCIENCE 


563 


industries  as  taken,  the  data  for  an  exact 
scientific  classification  such  as  has  been 
referred  to  above.  Yet,  in  order  to  arrive 
at  a  better  conception  of  the  application  of 
chemistry  in  manufacturing  industries  and 
its  magnitude,  we  may  follow  such  a 
scheme  of  classification  as  that  employed  in 
many  chemical  technologies,  though  here 
again  we  meet  with  the  di0culties  common 
to  classification  and  we  are  compelled  to 
include  in  our  data  some  of  the  products 
of  purely  physical  processes,  either  because 
these  processes  are  operated  collaterally 
with^  or  related  to,  the  predominating 
chemical  processes,  or  el^e  because  the 
products  are  closely  associated  with  the 
chemical  products.  In  assembling  this 
data  it  should  be  said  that  in  order  to  com- 
pare the  data  of  the  different  epochs  one 
must  first  eliminate  from  the  data  of  1900 
the  returns  for  neighborhood  industries, 
for  the  census  of  1905  was  a  factory  census 
considering  only  the  results  of  manufacture 
as  carried  out  in  factories,  and  not  solely 
for  consumption  at  the  point  where  manu- 
factured as  is  generally  the  case  with 
neighborhood  industries.  The  results  of 
this  treatment  are  set  forth  in  Table  II. 


than  is  set  forth  in  Table  I.  The  increase 
is  easily  accounted  for  by  noting  that  items 
such  as  soap,  with  a  product  valued  at  over 
$68,000,000;  glass  over  $79,000,000;  illu- 
minating gas  over  $125,000,000;  dairy 
products  over  $168,000,000;  refined  pe- 
troleum  over  $175,000,000;  paper  and 
wood  pulp  over  $188,000,000;  bread  and 
other  bakery  products  over  ^69,000,000; 
sugar  and  molasses  over  $277,000,000; 
vinous,  malt  and  distilled  liquors  over 
$340,000,000 ;  smelting  and  refining  of  cop- 
per, lead  and  zinc  over  $461,000,000;  iron 
and  steel  over  $905,000,000,  and  many 
other  items  have  been  added  to  those  em- 
braced in  Table  I. 

The  simple  enumeration  of  these  items 
indicates  how  incomplete  the  statistics 
usually  presented  as  those  of  the  chemical 
industries  are  and  how  insufficient  the 
popular  conception  of  the  chemical  in- 
dustries is.  Yet  even  the  data  of  Table  II. 
does  not  present  the  case  in  full  since  all 
agricultural  products,  amounting  in  value 
in  1900  to  $4,717,069,973  are  really  the 
results  of  chemical  processes  and  are  there- 
fore the  products  of  chemical  industries 
although  not  factory  products. 


TABIC  n.      OHSMIOAL  INDUSTRIES  OF  TmE  UNITED  STATES,   1880  AND   1905 


namber. 

Wage  earneny  ayeiage  nnmber. 

Wages,  total 

Materials  naed,  cost 

Products,  yalae 


1906 


66,580 

1,107,714 

$   575,635,257 

2,933,660,817 

4,716,490,371 


1900 


53,567 

943,166 

$   438,404,062 

2,215,162,767 

3,628,641,475 


1890 


40,451 

677,123 

$   305,884,278 

1,247,239,582 

2,152,490,514 


1880 


34,864 

490,776 

$    176,227,726 

924,573,773 

1,357,503,293 


Table  II.,  imperfect  though  it  be  both 
in  the  industries  it  includes  and  in  those  it 
omits,  gives  a  better  conception  of  the 
actual  magnitude  of  the  industries  in  which 
chemical  transformations  play  a  part,  and 
which  are  therefore  really  chemical  indus- 
tries, than  Table  I.  does,  and  in  so  doing 
it  shows  the  value  of  the  products  for  1905 
alone  to  be  nearly  seventeen-fold  greater 


As  with  Table  I.  so  with  Table  II.,  the 
deductions  are  more  readily  drawn  by 
observation  of  the  iucrease  and  percentages 
of  increase  for  each  item  at  the  various 
epochs.  These  have,  therefore,  been  ascer- 
tained and  are  set  forth  in  Table  III. 

Considering  now  the  data  of  Table  11. 
and  more  particularly  the  increases  and 
percentages  of  increase  set  forth  for  each 
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TAjax  m.    nroBXABis  and  maKSTAaia  at  raoBEASKS  tob  """""*«•.  mmjBiitiEB 


1900  to  1906 

1890  to  1900 

1880  to  1890 

InentM 

PwCent. 

Inoreue 

Percent. 

Inoreaae 

PerOMC 

iF^ti^blif h  m6ntfi.  Dnmb^r. r .  r  • 

3,013 

164,648 

$    137,231,196 

718,498,063 

1,087,848,896 

6.6 
17.4 
31.3 
32.4 
30.0 

13,116 

266,043 

1   132,619,784 

967,923,182 

1,476,160,961 

32.4 
39.3 
43.3 

77.7 
68.6 

6,637 

186,347 

$129,666,662 

322,666,809 

796,987,221 

16.0 

Wage  earners,  average  number. 
Waffes 

38.0 
78.6 

Materials  Dsed.  coat 

84.9 

Prodncta,  value 

68.6 

epoch  in  Table  III.,  while  keeping  firmly 
in  mind  the  fact  that  we  are  here  dealing 
with  two  ten-year  periods  and  one  five-year 
period,  it  is  again  to  be  noted  that  both  the 
actual  and  percentage  increases  in.  the 
number  of  establishments  are  the  smallest 
of  all  the  various  increases  set  forth  and 
that  increase  for  this  item  for  the  1900- 
05  period  is  not  only  actually  less  than 
for  1890-1900  and  1880-90,  as  should  be 
expected,  but  is  proportionately  less,  thus 
emphasizing  what  has  been  deduced  from 
Table  I.  as  to  the  increased  production  of 
existing  establishments. 

Likewise  the  consideration  of  the  data 
for  this  larger  number  of  industries  ex- 
tending over  a  greater  length  of  time  shows 
that  not  only  is  the  percentage  increase  in 
wages  nearly  as  great  at  the  census  of  1905 
as  those  for  cost  of  materials  and  greater 
than  the  value  of  products,  but  that,  while 
the  proportionate  increase  in  the  number 
of  wage  earners  for  the  1900-05  period  is 
less  than  that  of  1890-1900,  the  propor- 
tionate gain  in  wages  is  greater.  In  fact, 
all  statistics  point  to  markedly  improved 
conditions  for  the  wage  earner  in  the  chem- 
ical industries,  and  to  his  increased  par- 
ticipation in  the  income  from  the  enter- 
prise. This  fact  is  one  to  be  reckoned  on 
by  the  chemical  engineer  in  making  up  his 
estimate  for  the  cost  of  a  projected  enter- 
prise which  it  is  proposed  to  install. 

The  statistics  of  Tables  II.  and  III.,  on 
the  other  hand,  do  not  so  markedly  support 
the  deductions  drawn  from  Table  I.  as  to 
the  increase  in  cost  of  materials  used  when 


compared  with  the  increase  in  the  value  of 
the  products  in  1900-05.  However,  when 
we  consider  the  larger  items  included  in 
these  later  statistics^  such  as  iron  and  steel, 
smelting  and  refining  of  copper,  lead  and 
zinc,  and  others,  we  may  each  of  us  recall 
a  variety  of  labor-saving  devices  which 
have  been  invented  and  introduced  for 
cheapening  the  cost  of  production  and 
handling  of  the  raw  materials  of  these  in- 
dustries, and  that  the  inventions  have  in- 
creased in  number  and  perfection  with  the 
growth  in  magnitude  of  these  industries. 

An  increase  in  cost  of  materials  is  in 
conformity  with  the  long-recognized  nat- 
ural law  of  supply  and  demand.  A  modi- 
fication of  this  law  through  which  labor 
may  get  its  fair  share  of  increase  and 
capital  may  get  its  fair  share  of  increase 
while  the  actual  cost  may  not  proportion- 
ately be  increased  has  been  brought  about 
in  recent  times  through  the  increase  in  the 
magnitude  of  the  unit  of  demand,  or  in 
other  terms,  the  quantity  handled.  As 
stated,  this  has  to  an  extent  been  rendered 
possible  by  the  introduction  of  labor-saving 
machinery,  much  of  which  has  been  in- 
vented in  this  country. 

But  in  my  opinion,  and  if  I  read  aright 
the  reports  of  foreign  commentators  on  our 
chemical  industries,  in  their  opinions,  the 
chief  modification  in  the  operation  of  this 
law  has  been  made  in  this  country  through 
the  development  of  ''team  work,"  though 
the  writers  style  it  organization  or  system- 
ization. 

Entering  on  my  fortieth  consecutive  year 
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of  eoUege  teaching,  I  might,  from  what  has 
been  so  persaBtently  dinned  into  my  ears, 
have  been  led  to  believe  that  ''team  work" 
originated  in  the  minds  of  the  college 
yonths  who  flock  to  Franklin  Field  or  to 
the  Harvard  Stadium.  Sitting  on  the 
bleachers  with  practical  politicians  and 
presidents,  I  might  be  led  to  suppose  that 
**team  work"  was  an  invention  of  the  pro- 
fessional athlete.  As  a  fact  the  idea  of 
''team  work"  is  a  very  old  one  and  mili- 
tary in  its  essence  and  original  application. 
It  is  embodied  in  our  national  motto.  It 
is  commemorated  in  the  "Charge  of  the 
Light  Brigade."  But  this  older  practise, 
while  greatly  promoting  eflSciency,  de- 
manded such  unreasoning  subordination 
that  the  private  soldier  was  properly  looked 
upon  as  but  "food  for  powder,"  and  when 
this  system  was  introduced  into  the  factory 
the  operator  became  but  "a  cog  in  the 
machine." 

The  modification  in  this  plan  of  "team 
work"  which  has  been  developed  to  such 
advantage  in  the  industrial  plants  of  this 
country  has  come  through  a  recognition  of 
the  great  value  of  individuality  and  the 
necessity  for  its  preservation  and  develop- 
ment, and  it  has  been  demonstrated  that 
the  higher  the  intelligence  of  the  individ- 
uals who  merge  their  entities  with  that  of 
their  fellows  in  a  common  purpose,  and  the 
more  complete  their  comprehension  of  the 
means  used  and  the  end  sought,  the  more 
successful  is  the  result  whether  gauged  by 
the  quality,  or  the  quantity,  or  the  cost  of 
the  output  I  am  happy  to  say  that  the 
chemist  has  destroyed  the  older  military 
idea,  even  in  the  army,  for  by  his  invention 
of  high-powered  smokeless  powder  he  has 
comi>eUed  armies  to  fight  in  open  order  so 
that  each  individual  must  exercise  his  own 
XK>wers  in  attack  and  defense,  and  be 
trained  to  take  the  initiative  in  case  of 
necessity. 


Naturally  the  application  of  labor-saving 
machinery  and  of  "team  work"  is  most 
readily  made  and  yields  most  efficient  re- 
sults in  the  production,  transportation  and 
handling  of  the  raw  materials  of  our  lai^r 
industries,  and  it  is  in  these  that  we  find 
the  smaller  proportionate  increase  in  the 
cost  of  materials. 

American  industries,  in  which  the  chem- 
ical industries  are  included,  have  signalized 
themselves  by  the  introduction  of  stand- 
ards, by  the  introduction  of  interchange- 
able parts  into  mechanisms,  by  the  wide 
application  of  labor-saving  machinery  and 
by  the  use  of  ' '  team  work. ' '  Yet  notwith- 
standing the  vast  resources  of  this  countiy, 
their  ease  of  access,  and  the  cheapening, 
by  methods  such  as  described,  of  many  of 
costs  of  production,  the  cost  of  "living," 
not  only  here  but  throughout  the  civilized 
world,  has  steadily  increased,  and  I  at- 
tribute this  largely  to  the  work  of  the 
chemist. 

At  St.  Louis^  in  1904,  I  said: 

Technical  chemistiy,  then,  invades  the  domains 
of  economics,  of  politics  and  of  diplomacy.  A 
striking  example  of  its  effects  in  economics  and 
politics  is  found  in  the  settlement  of  the  silver 
question.  Qold  is  a  most  widely  diffused  metal. 
It  has,  for  instance,  been  shown  by  assayers  at 
the  U.  S.  Mint  at  Philadelphia  that  if  the  gold 
in  the  clay  of  the  bricks  of  which  the  buildings 
of  the  Quaker  City  are  built  could  be  brought  to 
the  surface,  the  fronts  would  all  be  gilded.  In 
the  past  our  processes  for  the  isolation  of  this 
metal  have  been  so  costly  that  only  the  richer 
ores  would  bear  treatment.  Large  bodies  of  low- 
grade  ores  which  have  been  discovered  and  moun- 
tains of  tailings  carrying  values  were  looked  upon 
as  worthless,  while  enormous  quantities  of  copper, 
lead  and  other  metals  containing  gold  were  sent 
into  the  market  to  be  devoted  to  common  uses, 
because  the  cost  of  separation  was  greater  than 
the  value  of  the  separated  products.  Eight  years 
ago,  when  the  ''silver  question"  was  made  the 
national  issue,  while  the  orators  were  declaiming 
from  the  stump,  the  chemists  were  quietly  work- 
ing at  the  problem  in  their  laboratories  and  fac- 
tories.   Manh6's  process  for  bessemerizing  copper 
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ores  was  oombined  with  the  electrolytic  refining 
of  the  product,  so  that  even  traces  of  gold  were 
economically  recovered,  while  the  cyanide  processes, 
sndi  as  the  MacArthur-Forrest,  the  Siemens- 
Halske,  the  Pelatan-Glerici  and  others  for  the 
eztraotion  and  recovery  of  gold  from  low-grade 
ores  and  tailings,  were  sucoesBfully  worked  out 
and  put  into  practical  operation  to  such  effect  that 
by  the  cyanide  processes  alone  gold  to  the  value  of 
$7,917,129  was  recovered  in  the  United  States  in 
1902,  which  is  more  than  was  ever  won  through- 
out the  whole  world  by  all  methods  in  any  one 
year  up  to  1661,  and  probably  up  to  1701.  The 
data  for  other  purposes  are  not  at  hand  for  1902, 
but  the  returns  for  1900  show  that  gold  to  the 
value  of  $88,985,218  was  recovered  in  the  treat- 
ment of  lead  and  copper  ores  in  the  United  States, 
of  which  $56,566,971  worth  was  recovered  in  re- 
fining. It  has  but  recently  been  publicly  pro- 
claimed in  this  city  of  St.  Louis,  that  the  "  silver 
question  "  is  settled,  and  it  is  settled,  but  it  was 
settled  largely  through  the  efforts  of  the  technical 
chemist  and  metallurgist. 

With  the  improvements  in  methods  and 
diminution  in  cost  of  extraction  the  Pacto- 
lean  stream  has  continued  to  flow  in  stead*- 
ily  increasing  volume*  until  the  flood  of 
gold  has  become  so  great  that  its  purchas- 
ing power  has  become  markedly  reduced, 
and  costs,  measured  in  terms  of  gold,  have 
become  markedly  greater.  With  this  con- 
dition well  determined  the  chemist  has 
again  stepped  in  to  increase  the  cost  of  liv- 
ing by  requiring  the  application  of  costly 
methods  of  inspection  of  food,  drugs  and 
other  articles  of  consumption ;  by  demand- 
ing the  elimination  of  preservatives  which 
permitted  the  abundance  of  the  harvest 
being  kept  till  time  of  need ;  or  the  plethora 
of  one  locality  being  sent  to  the  land  smit- 
ten with  leanness;  by  insisting  on  the  in- 
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World'!  Prod  action 

ProduetioD  In  U.  S. 

Year 

Fine 
Oonoea 

Value 

Find 
Canoes 

Value 

1878 
1888 
1898 
1908 

5,761,114 

6,380,775 

18,877,806 

21,878,481 

$119,092,800 
110,196,900 
286,879,700 
441,982,200 

2,476,800 
1,604,841 
8,118,898 
4,574,849 

151,200,000 
48,175,000 
64,468,000 
94,660,000 

troduction  of  expensive  sanitary  arrange- 
ments. Pure  food  laws  are  the  vogue,  and 
all  the  other  needs  of  man  are  becoming 
the  subject  of  fifpecial  legislation,  some 
wise,  but  much  otherwise.  It  would  prove 
an  interesting  exhibit  if  a  statistician  were 
to  assemble  the  actual  costs  in  the  adminis- 
tration and  execution  of  these  laws  in  this 
country  alone  during  the  past  five  years. 

I  speak  with  earnestness  because  I  have 
repeatedly  been  a  participant  in  these 
movements,  and  am  even  now  engaged  in 
an  analogous  humanitarian  enterprise,  and 
I  know  that  a  certain  result  of  all  such  en- 
deavors to  improve  the  lot  of  man  is  to  put 
the  community  to  an  increased  expense. 

Having  confessed  myself,  and  having 
found  my  profession  guilty,  as  charged,  I 
now  assert  that  a  chief  duty  of  our  profes- 
sion is  to  determine  methods  by  which  the 
income  may  be  increased  or  the  costs  of 
living  in  the  land  decreased,  or  preferably 
both,  and  I  urge  as  a  first  measure  the 
advocacy  of  the  policy  of  preventing  any 
material  from  leaving  the  country  until  it 
has  passed  through  all  processes  of  manu- 
factures of  which  it  is  capable.  The  mean- 
ing of  this  is  evident  on  inspection  of  the 
exports  of  domestic  merchandise  prepared 
by  the  U.  S.  Bureau  of  Statistics,  where  we 
find  that  in  1908  over  885  million  dollars 
worth,  or  48.19  per  cent.,  of  the  total  ex- 
ports consisted  of  cotton,  breadstuffs,  meat 
and  dairy  products,  and  coal,  much  of 
which  had  not  undergone  any  d^ree  of 
manufacture  whatever.  All  this  food 
should  have  been  elaborated  in  this  country 
into  brain  and  brawn,  and  the  coal  made 
to  yield  its  energy,  and  these  should  have 
been  expended  here  in  manufacture.  We 
should  further  have  put  into  manufactured 
form  the  raw  materials  of  other  lands. 

Inspecting,  on  the  other  hand,  the  table 
of  imports  of  merchandise  prepared  by  the 
XJ.  S.  Bureau  of  Statistics^  we  find  in  1908 
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but  a  little  over  210  million  dollars'  worth, 
or  17-87  per  cent.,  of  our  imports  consisted 
specifically  of  unmanufactured  materials, 
such  as  silk,  hides  and  skins,  india  rubber 
and  gutta  percha,  wool,  cotton,  copper, 
lead  and  iron  ores,  and  bristles,  which 
would  properly  go  into  manufactures  here. 

We  sit  back  glorying  in  our  country. 
Its  wide  extent.  Its  rich  resources.  Its 
teeming  millions  of  independent  and  self- 
respecting  people.  And  yet  after  our  fleet 
has  circumnavigated  the  globe  we  continue 
to  sacrifice  the  fertility  of  our  soils  to  the 
support  of  older  civilizations  and  remain 
content,  while  ranging  ourselves  with  those 
nations  that  live  solely  on  their  primary  re- 
sources, since  the  '' balance  of  trade"  is  in 
our  favor.  But  we  as  chemists  know  that 
this  condition  can  not  last.  We  know  that 
the  average  fertility  of  our  soil  has  been 
growing  steadily  less  and  that  only  by  fol- 
lowing sound  scientific  practise  can  the 
fertility  of  the  impoverished  soil  be  re- 
stored. 

The  utilization  of  the  soil  as  a  chemical 
factory  is  but  one  of  the  problems  with 
which  the  chemist  has  to  deal.  That  which 
appeals  most  nearly  to  us  as  chemical  engi- 
neers is  the  item  that  appears  as  second  in 
magnitude  in  the  table  of  imports  of  mer- 
chandise and  which  has  held  this  second 
place  for  years,  namely,  '^  chemicals,  drugs 
and  dyes,"  for  this  category  embraces  those 
substances  commonly  known  as  chemicals, 
or  the  products  of  the  *' black  art."  In 
1908,  we  imported  73,237,033  dollars  worth 
of  this  class  of  materials  or  6.13  per  cent, 
of  our  total  imports.  While  we  exported 
but  20,873,155  dollars  worth,  or  1.14  per 
cent,  of  our  total  exports.  There  was,  there- 
fore, a  balance  of  $52,363,878  against  us 
in  this  item  in  which  the  chemical  engineers 
of  this  country  are  most  nearly  concerned. 
It  is  true  that  among  these  imports  are  up- 
wards of  $15,000,000  worth  of  crude  drugs 


and  dyewoods,  and  quantities  of  other 
crude  material,  but  there  are  many  mil- 
lion dollars  worth  of  substances  included 
here  that  should  have  been  manufactured 
in  this  country.  Attention  need  only  to  be 
called  to  the  acids  imported  to  a  value  of 
over  $1,300,000  to  emphasize  this  fact,  for 
while  we  are  seeking  an  outlet  for  our  saw- 
dust, we  find  in  this  list  nearly  9,000,000 
pounds  of  oxalic  acid.  Or  attention  might 
be  called  to  the  more  than  $7,000,000  worth 
of  coal  tar  products  and  preparations,  not 
medicinal.  Had  this  been  accomplished 
there  is  little  doubt  that  our  exports  of 
such  substances  would  also  have  been  large. 
And  what  is  true  of  the  industries  com- 
monly called  chemical  would  equally  apply 
to  those  larger  chemical  industries  not  in- 
cluded in  the  common  category. 

Another  policy  we  should  follow  is  the 
promotion  of  chemical  manufactures 
throughout  a  larger  portion  of  our  great 
territory.  For  this  purpose  I  have  pre- 
pared Table  VI.,  showing  by  states  the  lo- 
cations of  each  of  the  1,786  establishments 

TABLE    VI.       2rC71CBEB    OF    ACTIVE    ESTABLISHMENTS 

FOB    CHElflOALS    AND    ALLIED    PBODUCTS, 

BT    STATES,    1905 


Alabama 

Alaska 

Arizona 

California 

Ck>lorado 

Ck>nnectlcut 

Delaware 

District  of  Columbia. 

Florida 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 


1906 


27 
1 

63 

6 

40 

13 

3 

15 

75 

89 

52 

1 

6 

10 
21 
12 
9 
50 
77 
52 
10 


Mississippi 

Missouri 

Nebraska 

Nevada 

New  Hampshire.... 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania. 

Rhode  Island 

South  Qarolina...... 

Tennessee 

Texas 

Vermont 

Virginia 

Wauin^on 

West  Virginia 

Wisconsin 

Wyoming 


1905 


7 

47 

4 

3 

1 

144 

264 

42 

128 

4 

315 

17 

26 

22 

3 

3 

62 

9 

25 

19 

1 
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reported  for  chemicals  and  allied  products 
at  the  census  of  1905,  and  I  find  that  seven 
states  or  territories,  viz.,  Arkansas,  Idaho, 
Montana,  New  Mexico,  North  Dakota, 
South  Dakota  and  Utah  did  not  at  that 
time  possess  a  single  establishment  de- 
voted to  any  of  the  large  number  of  indus- 
tries embraced  in  chemicals  and  allied 
products.  Oklahoma,  New  Hampshire  and 
Wyoming  each  possessed  but  one,  and  the 
District  of  Columbia,  Nebraska,  Nevada, 
Oregon,  Texas  and  Vermont  each  less  than 
five. 

In  order  to  bring  this  matter  of  the  dis- 
tribution of  the  industries  manufacturing 
chemicals  and  allied  products  more  clearly 
to  your  attention  I  have,  through  the 
courtesy  of  the  director  of  the  bureau  of 
the  census,  had  prepared  a  map  of  the 
United  States  showing  the  location  of  the 
establishments,  both  principal  and  sub- 
sidiary, manufacturing  sulphuric  acid, 
those  making  explosives,  and  those  engaged 
in  wood  distillation,  each  being  a  typical 
industry,  and  the  sulphuric  acid  industry 
being  generally  accepted  as  of  fundamental 
importance. 

From  this  chart  it  appears  that  13  states 
and  territories,  being  the  seven  already 
named  (Arkansas,  Idaho,  Montana,  New 
Mexico,  North  Dakota,  South  Dakota, 
Utah)  with  Iowa,  Nebraska,  New  Hamp- 
shire, Nevada,  Oregon  and  Wyoming,  con- 
taining 7,648,000  out  of  the  76,303,387  in- 
habitants of  the  continental  United  States 
in  1905,  or  over  10  per  cent,  of  the  whole, 
did  not  possess  a  single  establishment  de- 
voted to  any  one  of  these  industries. 

Considering  sulphuric  acid  only,  which 
is  so  important  an  industry  that  it  has  fre- 
quently been  referred  to  as  an  index  of  the 
state  of  civilization  of  a  people,  we  find  that 
23  states  and  territories,  namely,  the  13 
just  enumerated,  together  with  Delaware, 
District   of   Columbia,   Kentucky,   Maine, 


Minnesota,  Missouri,  Oklahoma,  Washings 
ton  and  West  Virginia  containing  19,562,- 
200  population,  or  25.6  per  cent,  of  the 
total  did  not  possess  a  single  sulphurie 
acid  plant  within  their  borders. 

Turning  now  to  the  east,  we  find  that  11 
out  of  the  13  original  colonies,  viz.,  Con- 
necticut, Georgia,  Maryland,  Massacha- 
setts.  New  Jersey,  New  York,  North  Caro- 
lina, Pennsylvania,  Rhode  Island,  South 
Carolina  and  Virginia,  contained  30,695,- 
000  population,  or  40.2  per  cent,  of  the 
total,  and  100  sulphuric  acid  factories,  or 
67.1  per  cent,  of  the  total  number  existing^ 
in  the  country.  Analysis  of  the  statistics 
of  the  separate  states  shows  that  the  num- 
ber of  these  establishments  does  not  follow 
the  population,  Georgia,  for  instance,  with 
about  one  fourth  the  population  of  New 
York,  having  twice  the  number  of  sul- 
phuric acid  factories  that  New  York  had. 

I  am  aware  that  the  number  of  estab- 
lishments in  an  industry  is  an  unsafe 
criterion  as  to  the  magnitude  or  importance 
of  that  industry,  but  this  feature  has  been 
chosen  as  lending  itself  most  easily  to 
graphic  demonstration.  I  have  therefore 
assembled,  by  geographic  divisions,  in 
Table  VII.,  data  for  the  quantity  of  sul- 
phuric  acid  produced,  and  we  find  that  in- 
spection of  this  leads  to  much  the  same 
result  as  to  that  which  was  drawn  from  the 
consideration  of  the  distribution  of  the  es- 
tablishments. 

TABUS    Vn.       QUANTITT    OF    SITLPHUBIO    ACQ)    FBO- 

DUOED  IN  THE  UNITED  STATES  BY  GEOOBAPHIO 

DIVISIONS,    1906  AND   1900 


Division 

1905 

1900 

"Mfirth   Ailftntir. 

Tons 
768,647 
540,593 
349,906 
141,107 

69,184 

Tons 
734,669 
520,575 

South  Atlantic 

North  Central '.... 

South  Central 

153,979 
87,665 

Western 

51,235 

Total  for  United  States.. 

1,869,437 

1,548,123 

15,  1910] 
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All  investigations  show  that  there  is  an 
enormous  extent  of  fairly  well  populated 
area  in  this  country  yet  awaiting  develop- 
ment by  the  chemical  engineer,  and  I  com- 
mend this  field  of  service  to  your  attention. 

As  a  field  in  which  costs  may  be  dimin- 
ished, attention  may  be  called  to  the  saving 
of  waste.  So  much  has  been  said  on  this 
subject  that  I  hesitate  to  dwell  upon  it  lest 
I  weary  you.  But  I  venture  to  suggest  that 
one  remedy  for  waste,  which  has  not  been 
so  markedly  dwelt  upon  as  it  deserves,  is 
by  a  change  in  location,  and  I  take  as  an 
example  of  this  the  gas  industry. 

I  have  long  looked  upon  our  present 
custom  of  transporting  coal  long  distances 
to  be  converted  into  gas  as  uneconomic,  for 
a  not  inconsiderable  quantity  of  coal  is 
burned  to  provide  the  energy  with  which 
to  haul  this  coaL  Not  only  that  but,  since 
the  gas  constitutes  but  a  very  small  per- 
centage by  weight  of  the  coal,  there  is  a 
considerable  waste  in  hauling  the  coke,  with 
its  ash,  and  the  by-products.  Further,  to 
provide  for  emergencies,  large  stocks  of 
coal  must  be  accumulated  in  advance  at 
the  gas  works,  and  as  coal,  particularly  gas 
coal,  begins  to  deteriorate  as  soon  as  it  is 
removed  from  the  mine,  there  is  a  very  con- 
siderable loss  going  on  all  the  time  from 
this  cause.  Further,  as  the  by-products  or 
residuals  are  now  purchased  in  the  crude 
state  in  relatively  small  quantities  at  the 
different  gas  works,  a  large  part  of  their 
value  is  consumed  in  collecting  and  trans- 
porting them  to  central  refineries. 

By  producing  the  gas  at  the  mine  and 
shipping  it  by  pipe  line  the  cost  of  haulage 
on  the  coke,  with  its  ash,  and  crude  by- 
products, is  saved.  The  wastage  of  coal  by 
weathering  is  saved.  The  cost  of  Qollection 
and  transportation  of  the  crude  residuals 
IS  saved.  Such  coke  as  is  not  needed  for 
industrial  purposes  can  be  converted  in 
producers  into  gas  which,  by  means  of  in- 


ternal combustion  engines,  can  be  used  in 
generating  electricity  for  distribution,  and 
the  ash  from  this  coal  can  be  put  into  the 
mine  for  use  as  a  filler  in  place  of  coaL 

It  is  evident  that  gas  can,  under  these 
circumstances,  be  made  and  delivered  at  a 
much  less  cost  than  is  the  case  at  present, 
though  it  may  be  necessary  after  long 
travel  to  enrich  it  near  the  point  of  con- 
sumption. Furthermore,  the  valuable  areas 
now  occupied  by  gas  plants  in  our  cities 
can  be  given  up  to  more  concentrated  in- 
dustries and  cheap  country  lands  be  substi- 
tuted for  them. 

I  venture  further  to  suggest  that  fre- 
quently an  urgent  reason  for  saving  waste 
is  to  suppress  a  nuisance,  for  I  do  not 
hesitate  to  assert  that  the  existence  of  a 
public  nuisance  is  evidence  of  the  existence 
of  an  economic  waste. 

Almost  at  the  outset  of  my  professional 
life,  in  1872,  I  became  involved  in  the 
famous  Miller's  Biver  Nuisance  case  and 
it  fell  to  my  lot  to  examine,  on  behalf  of 
the  citizens  of  Cambridge,  Mass.,  the  large 
slaughtering  houses  which  were  believed  to 
be  the  cause  of  the  nuisance,  and  to  study 
the  operations  going  on  within  them.  The 
conditions  were  very  complex  and  there 
were  a  variety  of  causes  which  led  to  the 
creation  and  maintenance  of  this  most  hor- 
rible and  most  extensive  nuisance,  but 
among  other  causes  I  found  that  the 
slaughtering  houses  had  permitted  much 
valuable  blood  and  offal  to  escape  into  the 
stream  and  that  at  that  time  one  establish- 
ment alone  was  pouring  into  the  river,  in 
the  water  in  which  it  had  steamed  its  hogs, 
over  five  tons  of  gelatinous  matter  per 
week,  and  this  was  done  in  ignorance  of 
the  existence  of  this  matter  in  the  tank 
waters. 

What  I  have  found  to  be  true  regarding 
matter,  I  have  also  found  to  be  true  as 
regards  energy,  and  I  cite  as  an  example 
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the  nuisance  of  '' cannonading"  in  blast- 
ing,  which  is  proof  in  itself  of  the  use  of 
unneoessarily  excessive  charges  of  ex- 
plosives. 

But  in  urging  the  abating  of  a  nuisance 
or  advising  the  saving  of  waste  or  the  con- 
serving of  resources,  we  should  not  fail  to 
point  out  that  it  can  usually  be  accom- 
plished only  with  added  expense,  and  that 
a  profit  can  rarely  be  realized  unless  the 
operations  are  carried  out  on  a  quite  con- 
siderable scale.  In  fact,  it  seems  to  be  an 
economic  law  that  only  the  rich  can  really 
save;  that  ''to  him  that  hath  shall  be 
given";  for  the  poor  must  pay  the  price 
of  much  subdivision  and  the  consequent 
cost  of  much  handling  and  a  multiplicity 
of  containers. 

In  fact,  we  should  make  it  plain  that  the 
advocacy  of  the  saving  of  waste  in  manu- 
facture and  of  conserving  our  resources 
necessarily  implies  the  use  of  great  aggre- 
gations of  capital  and  the  carrying  on  of 
large  scale  operations  under  a  single  man- 
agement. It  means  the  application  of 
methods  such  as  have  been  applied  with 
great  success  in  the  manufacture  of  hog 
products  or  in  the  refining  of  petroleum. 
In  dealing  with  coke  at  the  census  of  1905, 
I  found  that  of  the  37,376,251  tons  of  coal 
coked  in  the  United  States  in  that  census 
year,  only  3,317,585  tons,  or  8.9  per  cent., 
were  coked  in  by-product  ovens,  and  I 
estimated  from  the  yields  and  values  of 
the  by-products  which  were  recovered  that 
had  all  the  coal  been  coked  in  by-product 
ovens  there  was  a  possible  saving  of  $37,- 
492,136.'  This  is  an  enormous  amount  to 
save  in  a  single  industry  in  a  single  year, 
and  if  the  saving  could  be  made  an  accom- 
plished fact  it  would  go  far  toward  wiping 
out  that  humiliating  account  against  us  in 
our    imports    of    ''chemicals,    drugs    and 
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dyes."  But  I  have  never  failed  to  recog- 
nize the  fact  that  this  could  only  be  aeeom- 
plished  by  those  controlling  large  capital, 
and  that  it  meant  the  '^killing  off"  of  a 
large  number  of  minor  establishments,  and 
I  have  further  recognized  the  fact  that  the 
apparent  savings  set  forth  could  not  be 
realized  until  the  charges  against  the  more 
costly  plant  had  been  satisfied,  nor  until 
the  market  had  been  so  readjusted  that  it 
could  absorb  this  greatly  increased  output 
of  by-products. 

As  an  example  of  the  commercial  advan* 
tage  resulting  from  the  abating  of  a  nui- 
sance, I  cite  the  instance  of  Ducktown, 
Tenn.,  whose  smelters  have  for  decades 
been  notorious  offenders.  I  will  not  repeat 
to  you  the  details  by  which  their  devasta- 
ting sulphurous  fumes  have  been  converted 
into  valuable  merchandise,  since  they  have 
been  so  well  set  forth  in  current  literature, 
but  will  simply  note  that,  by  report,  this 
saving  has  resulted  in  the  suspension  of  a 
number  of  the  sulphuric-acid  works  in  the 
contiguous  region,  and  I  am  ready  to  be- 
lieve this  report  to  be  true,  for  I  look  upon 
this  result  as  a  natural  consequence  of  the 
operation  of  a  wholesome  law  in  economies. 

However,  all  of  the  endeavors  avail  but 
little  so  long  as  we  remain  a  dependent 
nation,  which  the  quantity  of  manufac- 
tured *' chemicals,  drugs  and  dyes"  im- 
ported by  us  indicates  that  we  are,  and 
especially  while  we  import  over  seven 
million  dollars'  worth  of  coal-tar  products 
and  nearly  two  million  dollars'  worth  of 
ammonium  sulphate  as  we  did  in  1908, 
and  yet  allow  37,000,000  dollars'  worth  of 
the  by-products  produced  in  the  coking  of 
our  coal  to  be  wasted.  It  is  evident  that 
there  is  still  a  wide  opportunity  for  the 
employment  of  the  chemical  engineer  in 
developing  our  chemical  industries. 

I  find  that  I  have  been  led  to  devote  my 
attention  to  the  chemical  industries  of  the 


15,  1910] 


SCIENCE 


673 


United  States  when  you  have  asked  me  to 
treat  of  those  of  America.     I  have,  how- 
ever^ limited  myself  not  because  I  consider 
our  conntry  America,  bnt  because  of  the 
limited  amount  of  information  that  I  have 
been  able  to  secure  relative  to  the  other 
countries  in  North  and  South  America. 
Such  as  is  available  for  Canada  is  found 
in  a  paper  by  Dr.  W.  R.  Lang,  published 
in  the  Transactions  of  the  Canadian  Insti- 
tute for  1904,  from  which  it  appears  that, 
in  1903,  salt  was  produced  in  the  Dominion 
to  the  value  of  $334,000,  and  arsenic,  in 
1901,  to  the  extent  of  1,347,000  pounds. 
Sulphuric  acid  was  produced  in  Quebec, 
Ontario  and  British  Columbia,  but  neither 
the  number  of  factories,  nor  the  extent  of 
the  output  is  given.     However,  in  treat- 
ing of  the  plant  at  Ontario,  which  produced 
about  15  tons  of  acid  per  day,  it  is  stated 
that  imported  brimstone  was  used  as  the 
raw  material,  and  this  in  the  face  of  the 
fact  that  Canada  abounds  in  pyrites.     The 
wood-distillation  industry  flourishes  in  that 
coxmtry,  the  plant  of  the  Lake  Superior 
Power    Company   being,    it   is   said,    the 
largest    retort   plant   in   the   world,    but 
no  statistics  of  production  are  supplied. 
Ammonia  liquor  was  produced  to  the  ex- 
tent of  235,000  pounds  of  28**  B.  strength, 
a  larger  part  of  it  being  exported.     Soap 
was  produced  by  some  15  concerns  em- 
ploying about  2,000  hands,  the  value  of  the 
product  in  1902  being  approximately  $3,- 
000,000.     Glycerine  was  obtained  from  the 
soap  lyes,  one  works  being  capable  of  treat- 
ing 10,000,000  pounds  of  lye   annually. 
Petroleum  refining  was  carried  on  at  Sar- 
nia,  the  factory  being  able  to  treat  60,000 
barrels  of  crude  oil  per  month.     Calcium 
carbide  was  made  in  two  works^  carborun- 
dum and  graphite  in  one.     There  was  a 
limited  manufacture   of  fine  and  heavy 
chemicals.     This  about  completes  the  tale 
for  Canada. 


My  efforts  to  obtain  information  relative 
to  the  Central  American  and  South  Amer- 
ican states  have  been  less  successful,  though 
I  have  searched  the  literature  and  con- 
sulted oflScials  from  and  to  these  countries. 
*'The    Statistical    Abstract    of    Foreign 
Countries''  recently  published  by  Mr.  0. 
P.  Austin,  chief  of  the  U.  S.  Bureau  of 
Statistics,  covers  the  exports  and  imports 
of  these  countries  for  a  decade,  and  it 
appears  to  be  the  only  authoritative  and 
detailed   report  concerning  them,   yet   a 
painstaking  search  of  the  tables  of  exports 
for  each  of  these  Central  American  and 
South  American  countries  shows  no  other 
chemical  items  than  borate  of  lime,  iodine 
and  nitrate  of  soda  from  Chile;  charcoal 
from  British  Guiana  and  Argentina;  fer- 
mented and  distilled  liquors  from  several 
of  the  countries,  especially  from  the  West 
Indian  Islands;  and  dyestuffs  and  extracts 
from  a  number  of  states.     Literature  re- 
lating to  the  commercial  resources  and  in- 
dustrial  activities   of  the   Pan-American 
republics,  other  than  the  United  States,  is 
apparently  quite  meager,  and  information 
regarding   their   industrial   activities   ap- 
pears not  to  have  been  collected  either  by 
the  countries  themselves  or  by  students  of 
commerce  and  industry.     It  does  appear, 
however,  from  what  information  can  be 
obtained,  that  the  resources  of  these  coun- 
tries are  in  an  undeveloped  condition  and 
that  these  countries  present  an  almost  vir- 
gin field  for  development  by  the  chemical 
engineer. 

I  have  myself  attempted  to  inspire  one 
such  development,  for  at  the  outset  of  the 
undertaking  of  the  construction  of  the 
Panama  Canal  by  the  United  States,  I 
advised  that  dynamite,  which  has  been 
consumed  in  enormous  quantities  in  the 
excavation  work^  and  the  manufactured 
**raw"  materials  of  its  manufacture,  be 
made  upon  the  Isthmus.     The  easy  access 
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to  the  nitrate-of-soda  deposits  of  Chile, 
making  but  a  brief  water  transportation 
necessary  for  delivery,  and  the  existence  of 
pyrites  in  great  abundance  in  the  vicinity 
of  the  Isthmus  making  the  production  of 
sulphuric,  and  hence  mixed,  acids  easy  and 
simple,  were  a  few  of  the  many  advantages 
which  would  follow  the  adoption  of  this 
plan.  But  not  the  least  would  be  the  civil- 
izing influence  which  chemical  manufac- 
ture always  exerts.  It  is  unnecessary  to 
say  that  up  to  the  present,  I  have  been 
unsuccessful  in  my  endeavors  to  introduce 
chemical  manufactures  into  the  Central 
American  states,  but  I  trust  that  you,  who 
have  done  me  the  honor  to  listen  to  me, 
may  succeed  where  I  have  failed. 

CHABIiES  E.  MUKBOE 

Geobgs  Washington  Univebsitt 


BOIENTIFIO  NOTES  AND  NEW8 

The  funeral  of  Mr;  Alexander  Agassiz  was 
held  in  Appleton  Chapel,  Harvard  Universityy 
on  Sunday,  April  8. 

A  testimonial  dinner  to  Dr.  Charles  Fred- 
erick Chandler  was  given  at  the  Waldorf -As- 
toria on  April  2,  to  permit  his  former  students 
and  associates  to  express,  before  his  retire- 
ment, their  appreciation  of  his  forty-six  years 
of  service  to  Columbia  University,  and  his 
lifetime  of  devotion  to  the  cause  of  education 
and  science.  It  was  announced  that  a  lecture- 
ship in  honor  of  Dr.  Chandler  would  be  en- 
dowed by  his  former  students  and  that  the 
chemical  museum  of  the  university  would  be 
named  in  his  honor. 

Dr.  T.  Munt,  FJ^.S.,  has  been  elected  presi- 
dent of  the  South  African  Association  for  the 
Advancement  of  Science  for  the  meeting  in 
Cape  Town,  the  date  of  which  is  not  yet  set. 

Dr.  Eiohard  DEDEKmn,  professor  of  mathe- 
matics at  Brunswick,  has  been  elected  a  for- 
eign member  of  the  Paris  Academy  of  Sci- 
ences. 

Sir  James  Dewar,  FJI.S.,  has  been  elected 
an  honorary  member  of  the  American  Chem- 
ical Society. 


Mr.  Frederic  A.  Luoas,  curator-in-chief  of 
the  Brooklyn  Museum,  has  been  elected  a  life 
member  of  the  American  Museum  of  Natural 
History  on  account  of  the  practical  assistance 
which  he  has  rendered  it  and  because  of  his 
contributions  to  science. 

A  DmNER  was  given  in  honor  of  Sir  John 
Murray  in  London  on  April  5,  in  connection 
with  the  Michael  Sars  expedition  for  the  ex- 
ploration of  the  North  Atlantic. 

Professor  L.  A  Watt,  head  of  the  depart- 
ment of  mathematics  at  Cornell  Universityy 
will  retire  from  active  service  at  the  close  of 
the  present  academic  year. 

Dr.  a.  B.  Ward,  director  of  the  State 
Hygienic  Laboratory  at  Berkeley,  Cal.,  has 
been  appointed  chief  of  the  veterinaiy  coips 
of  the  Philippine  Islands. 

At  the  American  Museum  of  Natural  His- 
tory Dr.  £.  O.  Hovey  has  been  promoted  to 
the  curatorship  in  geology  to  succeed  Dr.  R. 
P.  Whitfield,  who  shortly  before  his  death  be- 
came curator  emeritus.  In  the  department  of 
anthropology.  Dr.  Pliny  E.  Qoddard  has  been 
appointed  associate  curator,  Mr.  Harlan  I. 
Smith  has  been  advanced  to  associate  curator- 
ship.  Dr.  Herbert  J.  Spinden  has  been  ap- 
pointed assistant  curator  and  Mr.  Alanson 
Skinner  has  been  added  to  the  list  as  assistant. 
A  new  department  of  public  health  has  been 
established  with  Professor  C.  £.  A  Winalow 
as  curator.  A  new  department  of  woods  and 
forestry  has  been  established,  with  Miss  Mary 
C.  Dickerson  in  charge. 

Dr.  Hermon  C.  Bumpus,  director  of  the 
American  Museum  of  Natural  History,  is  ma- 
king an  expedition  to  Mexico  to  plan  the  re- 
production of  certain  prehistoric  ruins  for 
structural  use  in  the  new  hall  of  Mexican 
archeology.  Mr.  Frank  M.  Chapman,  curator 
of  ornithology,  accompanied  Dr.  Bumpus  to 
make  studies  and  collect  specimens  for  a 
group  of  Mexican  birds. 

Chaunoey  Judat,  lecturer  in  zoology  at  the 
University  of  Wisconsin  and  expert  on  the 
staff  of  the  Wisconsin  Natural  History  Sur- 
vey, has  just  returned  from  a  five-weeks  trip 
through  Central  America,  where  he'  studied 
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the  lakes  in  the  volcanic  mountain  region. 
He  found  Lake  Atitlan,  Guatemala,  to  be  the 
deepest,  being  1,000  feet  deep,  and  the  largest, 
being  24  miles  long  and  12  wide.  It  was  also 
the  coldest,  being,  in  spite  of  the  tropical 
climate,  but  67  degrees.  Its  eleyation  is  5,000 
feet  aboye  the  sea  level.  Fish  and  vegetable 
life  he  found  to  be  scarce  in  all  these  lakes  of 
the  volcanic  region.  In  San  Salvador  he  ex- 
plored Ilopango,  727  feet  deep,  and  Coate- 
peque,  350  feet  deep;  and  in  Guatemala  Lake 
Amatitlan,  110  feet  deep.  Although  Ilopango 
had  two  islands  raised  in  it  by  volcanic  action 
thirty  years  ago,  Mr.  Juday  now  finds  no 
trace  of  such  action  there. 

Dr,  E.  G.  Bill,  of  Yale  University,  has  re- 
ceived leave  of  absence  for  the  coming  acad- 
emic year,  which  he  will  sx>end  in  the  study 
of  geometry  at  the  University  of  Turin. 

Dr.  Pbedesiok  Stabr,  associate  professor  of 
anthropology  in  the  University  of  Chicago, 
who  has  been  conducting  anthropological  re- 
searches in  Japan  since  September,  is  expected 
to  return  to  Chicago  in  the  early  part  of  Jime. 

The  University  of  Minnesota  has  appointed 
Professor  Thomas  G.  Lee,  director  of  the  in- 
stitute of  anatomy,  as  its  delegate  to  the  Sec- 
ond International  Anatomical  Congress, 
Brussels,  August  7-11,  and  to  the  Eighth  In- 
ternational Zoological  Congress,  Graz,  Aus- 
tria, August  15-20.  Dr.  Lee  sails  on  April  9 
and  wiU  spend  the  intervening  time  in  visit- 
ing the  principal  laboratories  in  Europe  in  the 
interests  of  the  new  institute  of  anatomy 
about  to  be  erected  at  the  University  of  Min- 
nesota, at  a  cost  of  $200,000. 

A  SMALL  party  of  geological  students  from 
the  Massachusetts  Agricultural  College  si>ent 
the  spring  recess  in  an  examination  of  various 
sections  and  other  geological  features  in  the 
Hudson  River  Valley.  The  excursion  was  in 
charge  of  Professor  C.  E.  Gordon. 

Nature  states  that  the  Reale  Istituto  Lom- 
bardo  has  awarded  the  following  prizes:  the 
mathematical  prize  for  an  essay  on  theory  of 
transformation  groups  is  awarded  to  Professor 
Ugo  Amaldi,  of  Modena,  for  his  essay  on  the 
determination  of  all  the  infinite  continuous 


groups  of  analytic  point  transformations  in 
three-dimensional  space;  the  Caghola  prize, 
relating  to  miasma  and  contagion,  is  awarded 
to  Professor  Aldo  Castellani,  of  the  hospital 
for  tropical  diseases  at  Colombo  (Ceylon). 
From  the  Brambilla  foundation  for  industrial 
prizes,  awards  have  been  made  to  Elia 
Bianchi,  for  his  system  of  constructing  dwell- 
ing houses  formed  of  hollow  concrete  blocks, 
and  to  Benaldo  Bossi,  for  whole-meal  and 
anti-diabetes  bread  The  Fossati  prize  is 
awarded  to  Professor  Giuseppe  Sterzi,  of 
Padua,  for  his  two  published  volumes  on  the 
central  nervous  system  of  vertebrates. 

Professor  Magnus-Levy,  of  the  University 
of  Berlin,  has  come  to  America  to  deliver  the 
three  Cartwright  Lectures  of  the  Alumni  As- 
sociation of  the  College  of  Physicians  and 
Surgeons  of  Columbia  University  on  April 
11,  12  and  13.  The  subject  of  the  lectures  is 
"  Some  Phases  of  the  Chemistry  of  Diabetes." 
He  delivered  a  lecture  before  the  Harvey  So- 
ciety on  April  9  at  the  Academy  of  Medicine. 

Professor  F.  E.  Lloyd,  of  the  Alabama 
Polytechnic  Institute,  lectured  on  March  28 
before  the  faculty  and  students  of  the  Univer- 
sity of  Alabama  on  "The  Guayule,  a  desert 
rubber  plant.'* 

Professor  E.  L.  Thorndiee,  of  Columbia 
University,  gave  last  week  at  the  University 
of  Illinois,  five  lectures  on  "Individual  Dif- 
ferences and  their  Causes,''  under  the  joint 
auspices  of  the  College  of  Literature  and  Arts 
and  the  School  of  Education.  The  subjects  of 
the  five  lectures  were:  "Measurements  of  In- 
dividual Differences";  "The  Influence  of 
Sex";  "The  Influence  of  Race";  "The  In- 
fluence of  Immediate  Ancestry";  "The  In- 
fluence of  Training." 

A  MONUMENT  to  the  memory  of  Horace 
Wells,  who  was  the  first  to  introduce  the  prac- 
tise of  painless  dentistry  with  the  aid  of 
nitrous-oxide  gas,  was  unveiled  at  Paris  on 
March  2Y  in  the  Place  des  Etats  Unis.  The 
monument  consists  of  a  bust,  supported  by  a 
white  marble  column  to  which  has  been  affixed 
a  medallion  of  the  physiologist,  Paul  Bert, 
who  perfected  the  method  of  the  American 
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dentist.  The  ceremony  was  presided  over  by 
M.  Dastre,  who  delivered  an  address  on  be- 
half of  the  Academy  of  Medicine. 

Professor  Eobert  Parr  Whitfield,  curator 
in  the  American  Museum  of  Natural  History 
since  1877,  the  author  of  important  contribu- 
tions to  paleontology  and  geology,  died  on 
April  6,  at  the  age  of  eighty-two  years. 

Dr.  Borden  Parker  Bowne,  professor  of 
philosophy  and  dean  of  the  Graduate  School 
of  Arts  and  Sciences  of  Boston  University, 
well  known  for  his  works  on  philosophy  and 
theology,  died  on  April  1,  at  the  age  of  sixty- 
three  years. 

Dr.  Harry  Walker  Jatne,  of  Philadelphia, 
an  authority  on  coal-tar  products,  died  on 
March  7,  at  the  age  of  fifty-three  years. 

Dr.  Riohard  Abegg,  professor  of  chemistry 
at  the  University  of  Breslau,  was  killed,  on 
April  4,  in  landing  after  a  balloon  ascension. 

The  surgeon-general  of  the  army  announces 
that  preliminary  examination  of  applicants 
for  appointment  as  first  lieutenants  in  the 
army  medical  corps,  will  be  held  on  July  18, 
1910,  at  various  army  posts  throughout  the 
country.  Full  information  concerning  the  ex- 
amination can  be  procured  upon  application 
to  the  "  Surgeon-General,  U.  S.  Army,  Wash- 
ington, D.  C."  The  essential  requirements  to 
securing  an  invitation  are  that  the  applicant 
shall  be  a  citizen  of  the  United  States,  shall 
be  between  22  and  30  years  of  age,  a  graduate 
of  a  medical  school  legally  authorized  to  con- 
fer the  degree  of  doctor  of  medicine,  shall  be 
of  good  moral  character  and  habits,  and  shall 
have  had  at  least  one  year's  hospital  training 
or  its  equivalent  in  practise.  The  examina- 
tion will  be  held  concurrently  throughout  the 
country  at  points  where  boards  can  be  con- 
vened. Due  consideration  will  be  given  to 
localities  from  which  applications  are  re- 
ceived, in  order  to  lessen  the  traveling  ex- 
penses as  much  as  possible.  The  examination 
in  subjects  of  general  education  (mathemat- 
ics, geography,  history,  general  literature  and 
Latin)  may  be  omitted  in  the  case  of  appli- 
cants holding  diplomas  from  reputable  liter- 
ary or  scientific  colleges,  normal  schools  or 


high  schools,  or  graduates  of  medical  schools 
which  require  an  entrance  examination  satis- 
factory to  the  faculty  of  the  Army  Medical 
School.  Applications  must  be  in  possession  of 
the  adjutant  general  on  or  before  June  27. 
There  are  at  present  123  vacancies  in  the  med- 
ical corps  of  the  army. 

The  Oceanographical  Museum  at  Monaco, 
established  by  the  Prince  of  Monaco,  was 
opened  on  March  29.  The  different  European 
governments  and  the  principal  scientific  so- 
cieties were  represented  at  the  ceremony. 

The  University  of  Michigan  Museum  has 
received  from  an  alumnus,  C.  A.  Hughes,  of 
Chicago,  a  collection  of  natural  history  speci- 
mens from  British  East  Africa  and  an  assort- 
ment of  anthropological  specimens  from  Brit- 
ish East  Africa,  Uganda,  Zanzibar,  Zululand 
and  other  countries  on  the  east  coast  of 
Africa.  The  mammals  include:  eland,  topi, 
Jackson's  hartebeest,  wildebeest,  bushbuck, 
waterbuck,  wart  hog,  Coke's  hartebeest,  im- 
pala,  Grant's  gazelle,  oribi,  oryx,  Petersi, 
steinbuck  and  Thompson's  gazelle.  Mr. 
Hughes  was  a  member  of  the  W.  D.  Boyce 
African  Expedition,  which  invaded  the  inter- 
ior of  Africa  with  balloons  and  box  kites  for 
the  purpose  of  making  aerial  pictures  of  game 
in  the  wild  state,  getting  a  photographic 
record  of  the  topography  of  the  country  and 
pictures  of  the  natives  in  their  homes,  and 
at  work,  hunting,  play,  etc.  Besides  Mr. 
Boyce,  who  personally  led  the  expedition,  and 
Mr.  Hughes,  there  was  a  large  staff  of  pho- 
tographers. The  expedition  was  entirely  suc- 
cessful. 

Mount  Sinai  Hospital,  New  York  City,  an- 
nounces the  establishment  of  a  second  fellow- 
ship in  pathology  which  will  be  known  as  the 
Eugene  Meyer,  Jr.,  fellowship.  The  income 
of  the  new  fellowship,  like  that  of  the  Qeorge 
Blumenthal,  Jr.,  fellowship,  established  in 
1908,  is  $500  per  annum. 


UNIVERSITY  AND  EDUCATIONAL  NEWS 

The  new  general  engineering  building  of 
Union  College  will  be  formally  opened  on 
April  28. 
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Mr.  Milton  C.  Whitaker,  M.S.,  general 
superintendent  of  the  Welsbach's  Companys 
works,  has  been  appointed  professor  of  indus- 
trial chemistry,  at  Columbia  University,  to 
the  vacancy  caused  by  the  retirement  of  Pro- 
fessor Charles  F.  Chandler.  Dr.  Marston 
Taylor  Bogert  has  been  appointed  to  succeed 
Dr.  Chandler  as  head  of  the  department  of 
chemistry. 

At  Harvard  University,  Dr.  H.  W.  Morse, 
in  physics,  and  Dr.  L.  J.  Henderson,  in  bio- 
logical chemistry,  have  been  promoted  to  as- 
sistant professorships.  Dr.  W.  K.  Brincker- 
hoff  has  been  appointed  assistant  professor  of 
pathology  and  Dr.  S.  B.  Wolbach,  assistant 
professor  of  bacteriology. 

Walter  T.  Marvin,  A.B.  (Columbia),  Ph.D. 
(Bonn),  preceptor  in  Princeton  University 
since  1905,  has  been  appointed  professor  of 
mental  philosophy  and  logic  in  Eutgers  Col- 
lege. 

Dr.  Arthur  Willey,  F.K.S.,  director  of  the 
Natural  History  Museum  at  Colombo,  Cey- 
lon, and  marine  biologist  to  the  Ceylon  gov- 
ernment, has  been  appointed  professor  of  zo- 
ology at  McGill  University.  Dr.  Willey,  a 
graduate  of  Cambridge,  acted  for  some  years 
as  tutor  in  biology  in  Columbia  University. 


DISCUSSION   AND   CORRESPONDENCE 
AIR  currents  in  MOUNTAIN  VALLETS 

To  THE  Editor  of  Scienob:  Mr.  Vamey^s 
interesting  account  of  the  control  of  clifF 
shadows  on  air  currents  observed  in  the  val- 
leys of  the  Canadian  Selkirks,  which  appeared 
in  a  recent  issue  of  Soience,  prompts  the  fol- 
lowing report  of  some  facts  of  a  similar  na- 
ture noted  in  the  Yosemite  Valley. 

The  lay  and  configuration  of  the  steep- 
walled  Yosemite  trough  are  such  that  at  no 
hour  of  the  day,  even  in  mid-summer,  are  its 
two  sides  fully  sunlit  throughout:  there  are 
always  cliff  shadows  here  and  there;  while 
some  dwindle,  others  grow.  The  effect  of  this 
alternation  of  light  and  shadow  upon  the  air 
movements  along  the  valley  sides  is  most 
marked,  indeed  it  fairly  forces  itself  upon 
one's  attention  when  traveling  on  any  of  the 


zigzag  trails  that  lead  up  out  of  the  valley. 
On  a  sunlit  slope  the  dust  from  the  horses' 
feet  floats  slowly  upward  in  a  golden  cloud 
that  accompanies  the  ascending  traveler  in  a 
truly  exasperating  manner.  On  a  shaded 
slope,  the  dust  cloud  pours  at  once  over  the 
edge  of  the  trail,  so  that  parties  descending 
rapidly  from  zigzag  to  zigzag  constantly  meet 
their  own  dust  wafting  down  upon  them  from 
above.  Obviously,  the  logical  thing  to  do,  in 
order  to  have  a  dust-free  journey,  is  to  time 
one's  ascent  for  an  hour  when  the  trail  is  in 
shadow,  and  one's  descent  for  an  hour  when 
the  trail  is  sunlit.  This  principle,  after  it  was 
once  understood,  was  indeed  deliberately  put  in 
practise  by  the  writer  on  all  occasions  when  the 
choice  of  hour  mattered  little  otherwise — al- 
ways with  the  desired  residt.  Some  trails, 
like  that  to  the  Yosemite  Falls,  lie  as  a  rule 
partly  in  sun,  partly  in  shadow,  and  on  them 
the  trips  were  arranged  so  as  to  avoid  the 
dust  on  those  stretches  where  experience  had 
shown  it  to  be  densest. 

In  the  Yosemite  Valley,  as  in  many  other 
mountain  valleys,  there  is  further  a  pro- 
nounced general  air  movement  lengthwise 
through  the  trough,  proceeding  up  valley  in 
the  day  time  and  down  valley  at  night.  The 
rhythmic  regularity  with  which  it  reverses  in 
the  early  morning  and  in  the  late  afternoon, 
was  made  strikingly  manifest  during  the 
summer  of  1905,  when  severe  forest  fires  near 
the  lower  end  of  the  valley  sent  up  a  gener- 
ous volume  of  smoke  in  the  otherwise  pure  at- 
mosphere. Every  morning  the  valley  was 
clear,  having  been  swept  out,  so  to  speak,  by 
the  nocturnal  down-valley  current,  and  the 
pall  could  be  seen  floating  off  to  the  south- 
west, down  the  Sierra  flank.  But,  as  the 
shadows  in  the  valley  trough  began  to  shorten 
and  progressively  larger  areas  became  inso- 
lated,  a  moment  would  soon  come  when  the 
warm  up  drafts  gained  the  upper  hand,  and 
the  up-valley  current  would  be  inaugurated. 
Then,  the  smoke  would  creep  up  the  valley, 
becoming  denser  by  degrees,  imtil  by  nine  or 
ten  o'clock  one  could  scarcely  see  across  from 
rim  to  rim.  This  condition  would  prevail  all 
day,  until  with  the  lengthening  of  the  shadows 
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in  the  late  afternoon,  the  second  reversal 
would  be  brought  about.  The  down-vaUey 
current  would  then  set  in,  taking  the  smoke 
back  with  it. 

To  the  writer  who  was  at  the  time  engaged 
in  the  topographic  survey  of  the  valley  this 
daily  smoke  invasion  was,  it  may  be  imag- 
ined, a  source  of  no  little  annoyance;  for, 
while  it  lasted,  it  precluded  all  long-distance 
graphic  triangulation  across  the  valley,  the 
only  means  whereby  the  host  of  peculiar  cliff 
details,  so  characteristic  of  the  Yosemite  Val- 
ley, could  be  located.  Nor  was  it  a  matter  of 
a  day  or  two;  with  a  provoking  regularity 
rendered  possible  only  by  the  general  absence 
of  disturbing  winds  and  cloudy  skies,  typical 
of  the  region,  it  continued  for  four  long 
months  with  scarce  an  interruption. 

No  doubt  intimately  related  to  th^  rhythmic 
reversals  of  the  lengthwise  air  current  is  the 
period  of  placidity  of  Mirror  Lake.  The  sur- 
prised and  usually  vexed  tourist  who  finds  he 
must  get  up  an  hour  before  sunrise  if  he 
wishes  to  see  the  mirror  at  its  best,  little  sus- 
pects that  what  he  has  undertaken  to  do 
really  amounts  to  keeping  an  appointment 
with  the  early-morning  reversal  of  the  air 
current,  and  that  punctuality  on  his  part  is 
vital  because  of  the  almost  momentary  brief- 
ness of  the  phenomenon.  Yet  such  is  actu- 
ally the  case.  The  stillness  of  the  water  sur- 
face sets  in  as  the  down-valley  draft  dies  out; 
but  as  soon  as  a  sufficient  amount  of  cliff  sur- 
face has  been  insolated  in  Tenaya  Canyon, 
the  upward  movement  becomes  general,  and  a 
f aiht  tremor  once  more  steals  over  the  lake. 
That  its  placidity  is  less  perfect  with  the 
afternoon  reversal  is  probably  due  to  the  rela- 
tive suddenness  with  which  that  reversal  takes 
place  and  the  almost  immediate  strength  of 
the  downward  currents  in  a  narrow  steep- 
walled  chasm  like  Tenaya  Canyon. 

There  is  a  certain  appropriateness,  finally, 
in  likening  the  nocturnal  down-valley  current 
to  a  stream.  For  not  only  does  it  follow  the 
bottom  of  the  valley  trough  as  a  channel, 
but  it  also  receives  tributaries  from  the  side 
valleys.  In  the  case  of  the  Yosemite  Valley, 
the  parallel  is  the  more  complete,  as  each  trib- 


utary air  current  literally  plunges,  water-fall- 
like,  from  the  mouth  of  its  hanging  vall^. 
Few  visitors  to  the  valley,  probably,  are  aware 
of  the  existence  of  these — shall  we  call  them 
"  air-f alls'' ? — ^nevertheless  they  are  by  no 
means  imaginary,  as  one  may  readily  find  out 
to  his  satisfaction  by  ascending  either  the 
Yosemite  Falls  trail  or  the  Nevada  Falls  trail 
in  the  evening.  The  writer  had  occasion  to 
do  so  many  times  in  returning  to  his  high- 
level  camps  above  the  valley,  and  the  un- 
pleasant memory  of  the  chilling  down  drafts 
that  poured  upon  him  on  these  evening  trips 
has  not  yet  lost  its  vividness. 

Francois  E.  Matihes 
Washington,  D.  C. 

THE  EFFECT  OF  ASPHYXIA  ON  THE  PUPIL* 

Over  a  year  ago  I  reported*  that  CO,  gas 
produced  a  practically  maximal  constriction 
of  the  pupil,  both  in  the  intact  frog  and  in 
excised  bulbi,  and  I  stated  that  this  behavior 
of  the  frog's  iris  was  interesting  because 
asphyxia  in  mammals  produces  chiefly  dilata- 
tion. This  latter  statement  gave  surprise  to 
Drs.  C.  C.  Guthrie,  F.  V.  Guthrie  and  A.  H. 
Kyan  and  they  write  in  a  recent  issue  of 
Science*  that  ^'in  all  animals  observed,  only 
momentary  or  no  dilatation  of  the  pupil  occurs 
during  the  first  stage  of  rapid  asphyxia  (. . .  ), 
and  that  as  a  rule  a  very  marked  constriction 
of  the  pupil  occurs  during  this  stage."  It  must 
be  noted  that  these  authors  speak  only  of  the 
first  stage  of  asphyxia,  the  stage  of  hyi)er- 
pnoea,  and  do  not  mention  at  all  the  second 
and  third  stages,  where  true  asphyxia  has  de- 
veloped. Had  they  pushed  their  experimental 
investigations  a  little  farther,  they  would  have 
found  the  marked  dilatation  of  the  pupil  which 
occurs  in  mammals  during  the  second  and 
third  stages  of  asphyxia.  This  well-knowii 
dilatation  of  the  pupil  is  more  pronounced  and 

*A  reply  to  Dra.  C.  C.  Guthrie,  F.  V.  Guthrie 
and  A.  EL  Ryan.  (From  the  department  of 
physiology  and  pharmacology  of  the  Rockefeller 
Institute.) 

^Amer.  J.  of  Physiol.,  1908,  XXIII.,  p.  xvi;  see 
also  report  of  a  demonstration,  Proo,  of  the  8oe» 
for  Ewp,  Biol,  and  Med,,  1908,  VI.,  p.  49. 

*Sgiei70e,  March  11,  1910,  XXXI.,  p.  395. 
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more  lasting  than  the  transitory  initial  pupil- 
lary constriction,  and  for  this  reason  I  said  in 
my  brief  notes  that  the  mammalian  pupil 
shows  '^chiefly"  dilatation  during  asphyxia. 
Prom  the  abore  it  will  be  seen  that  there 
was  no  occasion  for  the  surprise  nor  the  orig- 
inal communication  of  Drs.  Guthrie,  Quthrie 
and  Byan.  John  Aueb 

The  Rogkefellxb  Institute 
FOB  Medical  Beseabch 

FREE  PUBUO  MUSEUMS 

In  an  interesting  note  in  the  February  11, 
1910,  copy  of  SoiENOE,  Mr.  Baker  calls  atten- 
tion to  the  commendable  policy  of  the  Chicago 
Academy  of  Sciences,  while  commenting  on 
Mr.  Ward's  statement  of  the  liberal  practise  at 
the  Milwaukee  Public  Museum,  of  having  its 
museum  open  freely  to  the  public,  and  shows 
that  while  the  Milwaukee  institution  has  been 
free  to  the  public  since  1905,  the  Chicago 
Academy  of  Sciences  has  been  following  that 
plan  since  1894. 

The  Illinois  State  Museum  of  Natural  His- 
tory has  been  accessible  to  the  public  without 
charge  for  the  last  half  century,  thus  preced- 
ing the  afore-mentioned  museums  in  this  good 
work  by  many  years.  It  now  remains  to  hear 
from  some  museum  which  has  been  free  to  the 
public  for  a  century. 

Doubtless  the  time  is  speedily  approaching 
when  museums  wiU  be  as  free  and  as  acces- 
sible as  our  libraries.  The  hours  during 
which  museums  are  commonly  open,  from 
nine  to  five,  shoidd  doubtless  be  extended  in 
order  that  working  people  might  be  accom- 
modated. With  the  disappearance  of  the 
candle  light  period  there  is  no  insurmountable 
obstacle  toward  making  the  museums  as  at- 
tractive during  the  evening  hours  as  during 
the  day  time. 

The  Illinois  State  Museum  is  visited  pos- 
sibly more  largely  by  the  people  from  the  sur- 
rounding villages  and  towns  than  by  the  citi- 
zens of  Springfield.  Previous  to  the  last  four 
months  the  number  of  visitors  were  simply 
estimated,  but  during  the  last  three  months 
count  has  been  kept  and  the  number  has  aver- 
aged about  1,500  monthly.     The  highest  at- 


tendance was  recorded  during  the  first  week 
in  last  October,  when  within  five  days  11,866 
people  visited  the  museum. 

When  the  state  properly  cares  for  this  in- 
stitution which  has  had  so  long  and  useful  a 
history,  and  which  has  a  mission  of  untold 
value  to  perform,  it  will  be  extensively  patron- 
ized and  amply  justify  the  expenditure  neces- 
sary to  make  it  one  of  the  most  valuable  of 
the  free  public  institutions  in  the  state. 

A.  R  Crook 

FAOTS  vs.  THE  ADVANCEMENT  OF  SOIENOE 

In  his  vice-presidential  address  before  Sec- 
tion L,  Professor  Dewey  took  as  his  text  the 
failure  of  science  teaching  to  fulfill  the  proph- 
ecies of  its  priests ;  and  he  referred  this  failure 
to  the  custom  of  teaching  science  as  informa- 
tion rather  than  as  that  method  of  using  the 
mind  which  is  necessary  for  the  manufacture 
of  knowledge.  Both  elements  are  essential 
parts  of  science ;  it  is,  however,  important  that 
we  keep  clearly  in  mind  which  aspect  we  mean 
when  we  speak  of  science-teaching,  or  of  the 
advancement  of  science. 

We  all  know  that  there  can  be  no  true  sci- 
ence that  does  not  rest  solidly  upon  facts. 
But  the  thought  must  often  occur  to  many  of 
us  that  there  is  some  danger,  especially  among 
the  younger  scientists,  that  we  may  become 
obsessed  with  an  exaggerated  sense  of  the 
value  of  facts  as  such.  Is  there  not  too  much 
emphasis  laid  by  many  professors  in  charge  of 
research  students  on  the  mere  accumulation 
of  observational,  statistical  or  experimental 
facts,  with  too  little  attention  to  that  side  of 
science  which  concerns  itself  with  those 
analytical  and  synthetic  processes  that  con- 
vert facts  into  valuable  ideas?  It  seems  to  me 
that  this  latter  kind  of  work  needs  at  the 
present  time  at  least  as  much  encouragement 
as  the  other.  Of  course,  there  is  the  possibil- 
ity for  ''thinking"  to  degenerate  into  profit- 
less speculation ;  but  we  are  certainly  as  much 
in  need  of  the  results  of  thinking  about  the 
facts  already  accumidated  as  we  are  of  more 
facts. 

It  was  especially  noticeable  at  the  meeting 
of  the  association  that  the  younger  men  pre- 
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sented  facts  to  the  yarious  sections,  wliile  the 
older  men  gave  a  larger  share  of  their  atten- 
tion to  the  analysis  of  facts  accumulated  by 
others,  combining  results  from  various  sources 
for  the  bracing  or  demolishing  of  hypotheses. 
It  may  be  claimed  that  the  right  to  speculate 
has  been  earned  by  the  professors  through 
years  of  hard  work,  and  it  is  true  that  judg- 
ment comes  with  years.  But  the  question  oc- 
curs to  me  whether  what  may  after  all  be  a 
rarer  kind  of  ability  is  not  unduly  discrimi- 
nated against  by  the  custom  of  demanding  of 
all  candidates  for  higher  degrees  in  science 
''contributions"  that  are  essentially  accumu- 
lations of  new  data.  Do  we  not  need  to  recog- 
nize that  there  are  at  least  possible  ''contri- 
butions" of  value  for  the  advancement  of 
science  that  do  not  consist  chiefly  of  new 
facts? 

Benj.  0.  Gruenberq 
DeWitt  Cuntow  High  School, 
New  Yobk 
January  1,  1910 

why  pawlow? 

To  the  Editor  op  Science  :  In  the  interest- 
ing address  of  Professor  Howell's  published  in 
Science  of  January  21,  1910,  I  note  a  refer- 
ence to  the  work  of  "Pawlow"  on  entero- 
kinase.  Perhaps  it  is  too  late  in  the  day  to 
protest  against  this  spelling,  but  it  seems  to 
the  writer  that  even  should  our  physiologists 
concede  their  science  to  be  "made  in  Ger- 
many," certainly  our  language  is  not.  There 
are  certain  obvious  rules  for  the  translitera- 
tion of  Bussian  names  that  have  been  in  ef- 
fect since  such  transliteration  began  to  be 
done.  But  of  late  there  appears  to  be  a  ten- 
dency to  ape  the  Germans  in  this  regard. 
Vladivostok  now  masquerades  on  many  maps 
as  Wladivostok.  But  if  Pawlow,  why  not 
"Saratow,"  or  "Orlow"  or  "Trepow"  or 
"Popow"?  Even  Minerva  which  no  one  ever 
accused  of  being  un-Teutonic  in  its  make-up, 
uses  the  spelling  Pavlov  throughout.  What 
reader  of  contemporary  history  would  recog- 
nize the  name  of  the  famous  Russian  diplo- 
mat, Pavloff,  if  he  read  that  one  Pawlow  was 
some  time  minister  to  Korea?     Surely  our 


orthography  is  bewildering  enough  as  it  stands 
without  wantonly  importing  foreign  absurdi- 
ties into  it. 

J.  F.  Abbott 

THE   NOBWOOD   "  HETECHUTE  " 

To  THE  Editor  op  Science  :  Professor  Very 
in  his  second  article  on  the  Norwood  "  meteor- 
ite "  (Science,  March  18,  1910,  pp.  415-418) 
states  that  I  helped  him  identify  some  of  the 
minerals  in  thin  section.  I  did  identify  the 
minerals,  but,  as  is  apparent  to  any  petrog- 
rapher,  I  am  in  no  way  guilty  of  the  extinc- 
tion angles  recorded  by  Professor  Very,  or  of 
the  novel  method  of  determining  the  composi- 
tion of  the  feldspar.  The  feldspar  is  labra- 
dorite,  but  I  did  not  attempt  to  find  its  exact 
composition. 

G.   F.   LOUOHLIN 


BCIENTIFW  BOOKS 

Die  Bienen  Afrihas  nach  dem  Stande  unserer 
heutigen  Kenntnisse.  Von  Dr.  H.  Fbibse. 
Zoologische  und  Anthropologische  Ergeb- 
nisse  einer  Forschungsreise  im  westlichen 
und  zentralen  Siidafrika  ausgefiihrt  in  den 
Jahren  1908-1905,  mit  IJnterstiitzung  der 
Kgl.  Preuss.  Akad.  d.  Wiss.  zu  Berlin  von 
Dr.  Leonhard  Schultze.  2  Bd.  475  pp., 
2  pll.,  19  charts  and  1  text.  fig.  Jena,  Gus- 
tav  Fischer.    1909. 

In  this  monograph  the  noted  melittolog^ist. 
Dr.  H.  Friese,  has  brought  together  practi- 
cally all  that  is  known  concerning  the  Ethio- 
pian apifauna.  The  region  covered  is  Africa 
south  of  a  line  drawn  from  Senegal  to  Abys- 
sinia. In  all,  777  species  of  bees  are  enumer- 
ated from  this  vast  area.  Fifty-three  of  these 
are  described  for  the  first  time,  and  of  the 
remainder  the  original  descriptions  are  re- 
produced. The  introductory  portion  of  the 
work  will  interest  the  student  of  geographical 
distribution,  since  it  contains  a  number  of 
maps  showing  the  ranges  of  some  of  the  more 
characteristic  genera  of  bees,  both  in  Africa 
and  in  other  parts  of  the  world.  The  bees  of 
Madagascar  are  not  considered,  because  they 
are  mostly  of  peculiar  genera  and  have  been 
adequately  described  by  H.  de  Saussure  in  his 
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contribution  to  Grandidier's  great  work  on 
the  fauna  and  natural  resources  of  that  is- 
land.    The  numbers  given  by  Friese  for  the 
apifauna  of  various  countries  are  worthy  of 
note.     Germany  is  credited  with  440  species, 
Hungary  with   510,   Tyrol  with   380,   Great 
Britain  with  200,  Sweden  with  212,  Algiers 
with  413.     The  number  of  described  species 
for  the  world  is  estimated  at  8,000,  of  which 
2,000  belong  to  Europe  alone.     Thus  it  will 
be  seen  that  the  Ethiopian  region,  though  it 
may  actually  possess  as  many  as  1,000  to  1,200 
species,  according  to  Friese's  estimate,  has  a 
much   poorer   apifauna  than   Europe.     This 
bears  out  the  author's  statement  that  bees  are 
not   really   tropical   insects,   but   have   their  . 
optimum  area  of  speciation  in  the  north  tem- 
perate zone.    An  examination  of  the  Ethiopian 
bees  shows,  moreover,  that  a  very  large  pro- 
portion of  the  genera  and  species  must  have 
come   originally  from  the  palearctic  region, 
the  southernmost  portion  of  which  is  formed 
by  the  Mediterranean  and  part  of  the  Bed 
Sea  littoral  of  Africa.    According  to  Friese, 
the  Ethiopian  region  has  received  its  palearc- 
tic component  by  immigration  '^from  Egypt, 
which  is  purely  palearctic,  like  Algiers  and 
Tunis,  over  Sudan- Abyssinia  to  the  Kilimand- 
jaro  and  Meru,  where  we  still  find  on  the 
mountains  at  altitudes  of  2,500  to  3,000  m. 
some  purely  European  forms  of  Halicius  and 
a  species  of  Andrena  (A.  africana)  which  is 
very  similar  to  A,  helvola  of  Central  Europe.'' 
There  is  a  possibility  that  a  similar  immigra- 
tion has  taken  place  from  the  -Mediterranean 
littoral  into  the  Congo  basin  along  the  west 
coast  of  the  continent. 

The  palearctic  origin  of  the  great  bulk  of 
the  Ethiopian  apifauna  is  furthermore  at- 
tested by  the  fact  that  though  it  comprises 
many  cosmopolitan  and  European  genera 
such  as  Xylocopa,  Nomia,  Anthophora  and 
Megachile,  often  represented  by  species  that 
have  a  striking  African  f acies,  it  nevertheless 
contains  very  few  genera  that  occur  nowhere 
else.  As  such  endemic  genera  Friese  cites 
Polyglossa,  Patellapis,  Fidelia,  Meliturgula 
and  Eucondylops,  each  of  which  seems  to 
have  a  very  restricted  range.  Meliturgula 
stands   between    the    genera    Panurgus    and 


Meliturga;    Polyglossa    and    Patellapis    are 
primitive  forms,  the  former  belonging  to  the 
Colletine,  the  latter  to  the  Halictine  subfam- 
ily.    Fidelia  is  a  genus  unlike  any  hitherta 
described  in  that  it  presents  a  singular  mix- 
ture of  Gastrilegid  and  Podilegid  characters. 
Eucondylops  is  based  on  a  parasitic  species 
(E.  Tconowi)  which  Dr.  Hans  Brauns  discov- 
ered in. the  nests  of  the  remarkable  bees  of  the 
genus   Alhdape.     This   latter  genus   ranges 
over  the  Indo-Malayan  region,  Sunda  Archi- 
pelago, New  Guinea  and  a  limited  ];>ortion  of 
eastern  Australia,  but  it  is  represented  by  the 
greatest  number  of  species  and  individuals  in 
the  southern  half  of  Africa,  which  is  there- 
fore to  be  regarded  as  its  true  home.    Brauns, 
as  quoted  by  Friese,  found  that  the  species  of 
Allodape  ^do  not  make  cells  and  provision 
them  like  other  solitary  bees  with  food  for  the 
individual  larvee,  but  that  the  eggs  and  larvsd 
in  all  stages  of  development,  the  pupsB  and 
callow  bees  are  all  found  together  simultane- 
ously in  the  same  cavity  of  a  hollow  twig, 
which  may  attain  a  length  of  12  cm.     The 
larvae,  which  are  unique  among  bees  in  having 
extraordinary     foot-like     appendages,     with 
which  they  hold  the  food  that  is  given  them, 
are  fed  till  they  mature."     These  bees  are, 
therefore,    truly    social    and    breed    and    fly 
throughout  the  year  along  the  warm  coast  of 
Cape  Colony.    It  is  interesting  to  note  that 
the  parasitic  Eucondylops  is  very  similar  to 
its  host  Allodape,  so  that  it  is  to  be  regarded 
as  having  been  derived  from  this  genus.    This 
kind  of  phyletic  relationship  has  been  noted 
between  many  other  parasitic  bees  and  their 
hosts,  and  we  are  now  coming  to  believe  that 
many  parasitic  ant  genera  are  also  derived 
from  the  genera  of  their  hosts. 

Friese  shows  that  the  Ethiopian  apifauna 
is  very  rich  in  certain  genera,  which  are  not 
so  well  represented  in  many  other  parts  of  the 
world.  Thus  he  records  162  species  of  Mega- 
chile and  61  species  of  Xylocopa.  Other 
widely  distributed  genera,  however,  like  An- 
drena and  Osmia,  are  very  poorly  represented. 

The  social  bees  of  the  Ethiopian  region 
comprise  29  species  of  Trigona,  the  honey  bee 
and  four  of  its  subspecies  and  varieties  (Apis 
mellifica,   A.    unicolor-adansoni,    unicolor-in- 
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iermissa,  unicolor-friesei  and  the  typical  uni- 
color).  The  bumble-bees  (Bomlms)  are  ab- 
sent from  the  Ethiopian  region,  though  they 
are  known  to  occur  in  tropical  South  America. 

W.  M.  Wheeler 

Qtumtitative  Chemical  Analysis,  Adapted  for 
use  in  the  laboratories  of  colleges  and 
schools.  By  Frank  Clowes,  D.Sc.  (Lon- 
don) and  J.  Bernard  Coleman,  A.B.C.Sc. 
(Dublin).  Eighth  edition.  Philadelphia, 
P.  Blakiston's  Son  &■  Co.  1909.  Pp.  665. 
$3.50. 

This  is  a  new  edition  of  a  well-known  and 
very  popular  book.  The  first  edition  appeared 
in  1891,  the  seventh  in  1905.  This  was  re- 
printed in  1907  and  again  in  1908,  and  here 
is  a  new  edition.  What  is  the  reason  for  this 
popularity  i  We  find  it  on  comparing  this 
with  other  manuals,  which  are  as  a  rule  either 
general  or  special,  those  of  the  general  type 
giving  few  special  or  technical  methods,  and 
those  of  the  special  type  dealing  with  a  single 
branch  of  analysis.  In  the  present  book  the 
authors  begin  with  very  thorough  instruction 
in  general  analysis  and  pass  on  to  specialties, 
such  as  the  analysis  of  gas,  water,  milk,  but- 
ter, tanning  materials,  oils  and  fats,  assaying, 
iron  and  steel,  etc. 

This  comprehensive  task  is  well  done  in  this 
edition  in  565  closely  printed  pages,  by  omit- 
ting matters  theoretical,  and  thus  gaining 
space.  The  directions  for  work  are  so  clear 
and  comprehensive  that  an  isolated  analyst 
should  be  able  to  overcome  any  difficulties 
with  its  help.  For  example,  10  pages  are 
given  to  a  thoroughly  illustrated,  very  detailed 
but  empirical  treatment  of  the  subject  of  the 
balance  and  weighing.  Treadwell  in  his  ana- 
lytical chemistry  gives  also  10  pages  to  the 
subject,  but  half  this  space  is  given  to  mathe- 
matics and  theory. 

In  brief  the  present  volume  will  appeal  less 
to  the  university-trained  chemist,  who  has  ac- 
cess to  a  library  of  books  on  analysis,  than  to 
the  great  number  of  analysts  with  only  col- 
lege or  technical  school  training  who  need  a 
well-written  comprehensive  book,  which  simply 
teUs  them  what  to  do  and  how  to  do  it. 


Among  the  new  methods  described  in  the 
preface  may  be  mentioned  additional  methods 
for  the  determination  of  melting  and  boiling 
points,  for  the  electrolytic  estimation  of 
metals,  for  the  volumetric  estimation  of  hy- 
drogen x>erozide,  formaldehyde,  silver,  tin  and 
antimony  in  alloys  and  various  new  technical 
processes  including  the  use  of  the  bomb- 
calorimeter  in  coal  valuation,  and  a  new  sec- 
tion on  oils,  fats  and  waxes  to  which  Pro- 
fessor Lewkowitch  has  contributed. 

E.  Senout 

Elementary  Chemistry,  By  Holus  Gk>DFBET, 
Head  of  the  Department  of  Science,  Girls' 
High  School  of  Practical  Arts,  Bostozi* 
Mass.  Longmans,  Green  &  Co.  1909.  Pp. 
456. 

In  the  preface  the  author  states  that, 
Four  ideals  have  governed  the  writing  of  this 
book.  The  author  has  desired  to  obtain  aim- 
plicity;  to  reach  the  understanding  of  the  stu- 
dent; to  rouse  the  pupil  to  a  realization  that  the 
science  of  daily  life  is  identical  with  the  science 
of  the  school  room;  to  indude  all  the  essential 
facts  and  theories  which  could  be  rightly  assim- 
ilated in  one  year's  work  in  elementary  chemistry. 
...  No  book  which  is  a  mere  encyclopedia  of 
facts  arranged  without  reference  to  their  teaching 
value  can  produce  a  maximum  of  effect.  ...  It 
has  been  a  constant  purpose  to  bring  forward 
wide-reaching  general  truths  in  the  form  in  which 
they  would  most  effectively  impress  the  student. 
In  this  book  the  author  has  followed  a  dif- 
ferent path  from  the  usual  one  and  has  pro- 
duced a  work  which  has  much  to  commend  it 
for  the  purpose  for  which  it  is  evidently  in- 
tended. Instead  of  confining  himself  to  a 
rather  detailed  study  of  a  few  of  the  simple 
substances  and  preparing  the  way  for  a  more 
advanced  course,  the  author  has  had  in  mind 
the  needs  of  those  who  will  have  no  farther 
opportunity  to  study  this  subject  and  has  coy« 
ered  in  a  very  general  way  the  more  important 
points  in  the  fields  of  both  inorganic  and  or- 
ganic chemistry,  emphasizing  especially  the 
application  of  this  science  to  daily  household 
Hfe.  Owing  to  the  fact  that  this  book  woold 
probably  be  used  by  students  more  advanced 
than  those  who  would  take   an  elementary 
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course  as  a  preliminary  to  a  more  advanced 
one,  the  subjects  can  be  treated  in  a  more 
general  and  advanced  form  without,  how- 
ever, smothering  the  general  principles  in 
a  multitude  of  details.  One  i)eculiar  feature 
of  this  book  which  would  probably  attract  the 
attention  of  a  reader  is  the  unusual  method  of 
introducing  various  subjects  by  what  might 
be  called  a  poetical  reference  to  some  action 
in  the  world  at  large  as  a  basis  to  explain 
some  chemical  fact  or  hypothesis.  While  this 
appears,  to  the  chemist  who  has  been  trained 
to  reason  on  the  basis  of  observed  facts  and  to 
keep  away  as  far  as  possible  from  unprofitable 
speculation,  to  be  an  unscientific  method  of 
treating  the  subject  and  one  usually  more 
suitable  for  primary  grades,  it  may  have  its 
value,  just  as  a  study  of  models  enables  one 
to  grasp  more  clearly  the  conception  of  stereo- 
chemistry and  the  configuration  of  molecules. 
On  the  whole,  therefore,  the  reviewer  consid- 
ers that  this  book  should  be  of  value  in  intro- 
ducing a  class  of  girls  to  the  part  which 
chemistry  plays  in  the  affairs  of  the  world  sur- 
rounding them.  J.  L.  O. 

Die  Normalen  Asymmetrien  des  Menachlichen 

Korpers.    By  Professor  Dr.  E.  Gaupp.    Pp. 

i  -f-  59,  mit  8  Textfiguren.     Jena,  G.  Fischer. 

1909. 

This  little  but' useful  volume  forms  a  fourth 
part  of  a  '^Collection  of  Anatomical  and 
Physiological  Publications "  written  by  Pro- 
fessors Gaupp  and  W.  Nagel. 

The  present  work  is  to  a  large  extent  a  con- 
tinuation of  Professor  Gaupp's  former  study 
concerning  the  right-handedness  of  man  (No. 
L  of  the  same  series  of  publications).  It  sum- 
marizes in  a  somewhat  detailed  manner  the 
various  observations  recorded  in  anatomical 
and  anthropological  literature  on  such  asym- 
metries of  the  different  parts  of  the  human 
body  which  ard  not  due  to  disease,  and  at  the 
same  time  it  presents  a  thorough  critical  con- 
sideration of  the  many  causes  of  these  various 
inequalities. 

A  large  part  of  the  brochure  is  devoted  to 
the  asymmetries  of  the  spine  and  to  those  of 
the  limbs.    The  treatment  of  the  inequalities 


in  the  different  other  parts  of  the  osseous 
system  is  less  comprehensive,  and  there  is  a 
lack  of  individual  investigations  by  the  au- 
thor. Notwithstanding  this  the  work  will  be 
very  useful  for  reference  to  the  student  of  the 
subject  with  which  it  deals,  and  will  be 
further  valuable  by  its  large  bibliography. 

There  could^  perhaps,  be  found  some  fault 
with  the  term  "normalen"  in  the  title,  for 
strictly  speaking  there  are  no  normal  asym- 
metries; but  the  author  employed  this  term 
in  want  of  something  more  expressive  to  de- 
note that  he  is  not  dealing  with  the  effects  of 
pathological  conditions.  A.  Hrdlioka 


80IENTIFI0   JOURNALS   AND   ARTICLEB 
The  Journal  of  Biological  Chemistry,  VoL 
Vil.,  No.  4,  issued  March  26,  contains  the 
following:  "  The  Purin  Ferments  of  the  Kat/' 
by  Alice  Eohd6  and  Walter  Jones.    Investi- 
gation of  extracts  of  the  tissues  of  rats  failed 
to  demonstrate  either  adenase  or  xanthooxi- 
dase.     Bats'   urine,    however,    contains   uric 
acid.    The  origin  of  this  uric  acid  must  be  at- 
tributed either  to  the  action  of  purin  fer- 
ments in  vivo  which  do  not  exhibit  themselves 
in  organ  extracts  or  to  processes  which  do  not 
involve  the  known  purin  ferments.    For  the 
latter  explanation,  much  experimental  proof 
exists.    "  On  the  Salts  of  Cytosine,  Thymine 
and  Uracil,*'  by  Victor  0.  l^ers.    A  descrip- 
tion  of   the   preparation   and   some   of    the 
properties  of  the  sodiimi,  potassium,  mercury 
and  lead  salts  of  thymine  and  uracil.    "  The 
Presence  of  Iodine  in  the  Human  Pituitary 
Gland,"  by  H.  Gideon  Wells.     Analysis  of 
human  pituitary  glands  taken  from  subjects 
who  had  not  received  iodides  while  in  the 
hospital  failed  to  show  iodine  in  the  gland: 
similar  analyses  of  glands  from  subjects  who 
had  received  iodides  revealed  iodine  in  the 
pituitary  gland.    Hence  the  normal  presence 
of  iodine  in  the  gland  is  unproved.    "  A  Note 
on  the  Physiological  Behavior  of  Iminoallan- 
toin  and  TJroxanic  Acid,"  by  Tadasu  Saiki. 
Elimination  of  purins  in  the  urine  is  unaf- 
fected, excretion  of  oxalic  acid  is  increased 
by  the  administration  of  either  of  the  above- 
mentioned  substances.    ''  Nylander's  Beaction 


584 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  798 


in  the  Presence  of  Mercury  or  Chloroform," 
by  M.  E.  Eehfuss  and  P.  B.  Hawk.  Neither 
mercuric  chloride  nor  chloroform  interferes 
with  Nylander's  test  for  sugar  performed  in 
the  manner  described  by  these  authors.  ''A 
Study  of  Nylander's  Eeaction,"  by  M.  E. 
Eehfuss  and  P.  B.  Hawk.  A  study  of  various 
methods  of  performing  the  test,  its  delicacy, 
the  efPects  of  temperature  and  the  influence 
of  a  variety  of  substances  upon  it  (drugs  and 
urinary  constituents).  "Effects  of  Soluble 
Salts  upon  Insoluble  Phosphates,"  by  J.  E. 
Greaves.  Various  salts  such  as  sulphates, 
chlorides,  nitrates  of  sodium,  calcium,  am- 
monium or  magnesium  may  increase  the 
solubility  of  the  insoluble  phosphates  and  so 
indirectly  affect  the  growth  of  plants. 


BOTANICAL   NOTES 


PAPERS   ON   TREE9 

Three  papers  upon  the  hawthorns  (Cra- 
taegus) have  come  to  hand  during  the  past 
few  months.  The  first  by  W.  W.  Eggleston — 
"  The  Crataegi  of  Mexico  and  Central  Amer- 
ica "  (Torrey  Bull,,  1909) — describes  the  wild 
species  and  varieties  of  these  countries,  ten  in 
number,  of  which  four  species  and  two  varie- 
ties are  here  named  for  the  first  time.  The 
author  remarks  that  "the  genus  Crataegus, 
south  of  the  United  States,  seems  confined  to 
the  tablelands  of  Mexico,  and  southward 
through  the  highlands  of  the  Andes.  In  Mex- 
ico the  fruit  is  of  much  economic  importance, 
being  often  found  in  the  markets,  and  the 
trees  are  guarded  as  carefully  as  other  fruit 
trees  are  with  us." 

The  same  author  in  a  later  number  of  the 
Torrey  Bulletin  under  the  title  "  New  North 
American  Crataegi,"  describes  three  new 
species  from  (1)  Texas,  (2)  North  Carolina, 
eastern  Tennessee  and  southern  Virginia  and 
(3)  Montana. 

Professor  Sargent  has  been  studying  the 
"American  Crataegi  in  the  Species  Plan- 
tarum  of  Linnaeus"  (in  Rhodora,  1909)  in 
the  Plukenet  Herbarium  (British  Museum), 
and  in  the  Linnaean  Herbarium.  Crataegus 
viridi^  is  identical  with  C,  viridis  of  the 
southeastern    United    States.      C,    crus-galli 


can  not  certainly  be  identified  with  any  of 
our  species.  Of  C,  tomentosa  he  says  "  it  is 
not  possible  to  guess  evea  at  the  plant  de- 
scribed by  Linnaeus"  under  this  name.  C, 
coccinea  is  in  such  confusion  that  Professor 
Sargent  abandons  the  name,  and  substi- 
tutes for  it  the  name  (7.  rotundifoUa,  var. 
puhera. 

Ivar  Tidestrom's  "Notes  on  Populus, 
Plinius"  (in  Midland  Naturalist,  1909)  at- 
tempts to  distinguish  Populus  aJha,  P.  canes- 
cens  and  P.  alba  holleana.  His  discussionB 
and  descriptions  are  made  plainer  by  two 
plates. 

Before  leaving  Vermont  for  Wisconsin 
Professor  L.  B.  Jones  completed  with  the  aid 
of  F.  V.  Band  a  most  useful  paper  on  "  Ver- 
mont Shrubs  and  Woody  Vines"  (Bull.  145, 
Vermont  Experiment  Station),  including 
figures  and  descriptions  of  the  smaller  woody 
plants  of  his  state.  He  enumerates  135 
species,  and  this  does  not  include  any  species 
of  Crataegus,  this  genus  being  passed  over 
with  only  a  characterization  of  the  "groups." 
The  excellent  and  life-like  cuts  (by  Mary 
Bobinson)  enable  one  to  follow  the  text  de- 
scriptions very  easily.  We  wish  here  to  re- 
cord our  conviction  that  bulletins  of  this 
kind,  although  not  "agricultural"  in  the 
narrower  sense,  are  very  properly  included 
among  the  publications  of  the  Agricultural 
Experiment  Stations,  since  they  bring  to  all 
who  are  interested  in  trees  and  shrubs  much 
information  which  must  lie  at  the  founda- 
tion   of    many    "practical"    investigations. 

Professor  Shimek  discusses  "A  Hybrid 
Oak"  (in  Proc,  Iowa  Academy  of  Sciences, 
1909)  and  by  comparisons  and  figures  shows 
it  to  be  pretty  certainly  a  hybrid  of  Quercus 
imhricaria  and  Q.  palu^stris. 

Allied  somewhat  remotely  to  the  foregoing 
papers  is  H.  H.  Bartlett's  article  on  "  The 
Submarine  Chamaecyparis  Bog  at  Woods 
Hole,  Massachusetts,"  in  Rhodora,  December, 
1909.  A  photograph  shows  well  the  roots  of 
trees  that  once  grew  at  levels  now  covered  at 
high  tide. 

Professor  Shimek  read  a  paper  on  ^'The 
Eelation  of  Forestry  to  Engineering  "  early  in 
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1909  before  the  Iowa  Engineering  Society 
(published  in  the  Proceedings  of  the  So- 
ciety) which  is  a  vigorous  defense  of  the  con- 
tention of  the  foresters  that  forests  conserve 
the  rainfall  in  such  a  manner  as  to  mate- 
rially affect  stream  flow.  Beginning  as  a  de- 
fense, the  writer  rapidly  pushes  his  discussion 
into  a  smashing  criticism  of  recent  state- 
m^its  made  in  certain  quarters  as  to  the  in- 
efficiency of  forests  in  holding  back  and  less- 
ening floods.  The  paper  should  be  widely 
read  at  this  time  when  concerted  assaults  are 
being  made  upon  the  efficiency  of  the  forest 
cover. 

Here  we  may  notice  Professor  Bray's  bul- 
letin on  "The  Mistletoe  Pest  in  the  South- 
west" (Bull.  166,  Bureau  of  Plant  Industry, 
U.  S.  Department  of  Agriculture).  From  it 
we  learn  that  the  American  mistletoe 
{Phoradendron  flavescens)  extends  through 
the  southern  states  across  Texas,  ^ew  Mex- 
ico and  Arizona  to  southern  California, 
thence  northward  in  the  coast  region  to  Ore- 
gon and  Washington.  In  the  east  its  north- 
em  limit  is  New  Jersey,  southern  Pennsyl- 
vania to  southern  Illinois,  Missouri  and 
eastern  Oklahoma.  In  Texas  it  attacks 
species  of  Hicoria,  Quercus,  Ulmus,  Celtis, 
Toxylon,  Moras,  Sassafras,  Acacia,  Prosopis, 
Oleditsia,  Xanthoxylum,  Melia,  Sapindus, 
Nyssa,  Diospyros,  Fraxinus  and  Tecoma.  In 
commenting  on  this  matter  the  author  says: 
"It  is  a  question  whether  any  tree  is  wholly 
immune  to  attacks  from  the  mistletoe." 
Much  space  is  given  to  a  discussion  of  the 
eradication  of  the  pest.  Two  plates  and  sev- 
eral text  illustrations  add  to  the  value  of  the 
bulletin. 

Professor  F.  J.  Phillips  makes  a  valuable 
contribution  to  our  knowledge  of  a  peculiar 
injury  to  forest  trees — ^namely,  that  due  to 
hail-storms,  in  a  recent  paper — "  Hail  Injury 
on  Forest  Trees"  (Trans.  Acad.  Sci.  St 
Louis,  XIX.,  3).  By  means  of  photographs 
the  author  shows  the  extent  of  the  injury 
(often  very  great)  to  many  kinds  of  trees. 
The  direct  injury  is  often  supplemented  by 
the  advent  of  boring  insects  and  wood-de- 
stroying  fungi.     Oatalpa   suffers   the   most. 


probably  on  account  of  its  large  leaves  and 
somewhat  succulent  bark.  Osage  orange  en- 
dures hail  better  than  any  other  of  the  broad- 
leaved  trees. 

PLANT    BREEDING 

That  the  breeding  of  plants  has  become  a 
reality  may  be  inferred  from  the  titles  of  a 
few  recent  papers,  the  contents  of  which  are 
too  technical  to  be  outlined  or  abstracted 
here.  Thus  we  have  W.  J.  Spillman's  "Ap- 
plication of  Some  of  the  Principles  of  Hered- 
ity to  Plant  Breeding  "  (Bull.  165,  Bureau  of 
Plant  Industry,  TJ.  S.  Dept.  Agric),  covering 
74  pages,  with  text,  tables,  diagrams  and  a 
full  index.  And  next— E.  M.  East's  "Dis- 
tinction between  Development  and  Heredity 
in  Inbreeding"  (Am.  Nat,  1909),  followed 
by  four  papers  by  G.  H.  Shull,  viz.,  "A 
Simple  Chemical  Device  to  Illustrate  Men- 
delian  Inheritance"  (Plant  World,  1909); 
"The  Eesults  of  Crossing  Bursa  hursa-pas- 
toris  with  Bursa  heegeri"  (Proc.  7,  Interna- 
tional Zool.  Congress) ;  "  Inheritance  of  Sex 
in  Lychnis"  (Bot  Oaz„  1910);  "Color  In- 
heritance in  Lychnis  dioica  L."  (Am.  Nat, 
1910). 

GENERAL  NOTES 

A  YEAR  or  SO  ago  Professor  E.  B.  Copeland 
published  as  Bull.  24  of  the  Philippine  Bureau 
of  Education  a  suggestive  pamphlet  including 
first,  an  "  Outline  of  a  Year's  Course  in  Bot- 
any in  the  Philippine  Secondary  Schools," 
and  second,  a  "Key  to  the  Families  of  Vas- 
cular Plants  in  the  Philippine  Islands." 
While  especially  helpful  to  the  teachers  on  the 
islands,  it  will  prove  useful  to  many  teachers 
in  the  United  States. 

Maiden  and  Betche's  "Notes  from  the  Bo- 
tanic Gardens  of  Sydney,  New  South  Wales," 
includes  a  number  of  descriptions  of  new 
species,  and  new  localities  of  hitherto  known 
species.  Two  good  plates  accompany  the 
paper. 

New  parts  of  Karsten  and  Schenck's  "  Vege- 
tationsbilder "  (Gustav  Fischer,  Jena)  in- 
clude very  different  types  of  vegetation.  Dr. 
Kikli,  of  Zurich,  describes  and  beautifully  il- 
lustrates the  vegetation  of  Danish  West 
Greenland,  and  F.  Seiner,  of  Graz,  does  the 
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same  for  ihe  dry  steppes  of  the  northern  and 
middle  Kalahari  region  in  South  Africa.  The 
contrast  between  the  two  regions  covered  by 
these  two  Heften  is  most  striking.  The  il- 
lustrations continue  to  maintain  the  high 
standard  of  excellence  which  they  have  shown 
from  the  beginning  of  the  series. 

Professor  Hansen's  bulletin  on  "  The  Wild 
Alfalfas  and  Cloyers  of  Siberia,  with  a  Per- 
spective View  of  the  Alfalfas  of  the  World" 
(Bull.  150,  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture)  tells,  first,  of  his 
several  journeys  into  parts  of  Siberia,  and 
then  discusses  quite  particularly  three  Siber- 
ian alfalfas,  viz.,  Medicago  falcata,  M,  platy- 
carpa  and  M,  ruthenica,  all  of  which  are  cul- 
tivated. Common  alfalfa,  M.  sativa,  and  sand 
lucerne,  M.  media,  are  grown  also,  as  are  M. 
glutinosa  and  M.  arhorea  (often  10  feet  high) 
to  a  very  limited  extent. 

Professor  Gates  attempts  to  make  an  ana- 
lytical key  to  some  of  the  segregates  of 
Oenothera  (Twentieth  Annual  Keport  of  Mo. 
Bot  Garden),  and  succeeds  in  designating  no 
less  than  twenty-two  "species,"  beginning 
with  Oenothera  biennis  of  Linnaeus.  The  au- 
thor finds  it  necessary  to  add  one  new  species, 
0.  ruhricalyx  which  "  originated  as  a  mutant 
from  0.  ruhrinervis  two  years  ago."  Surely 
we  are  making  progress  in  regard  to  a  prac- 
tical acceptance  of  evolution  I 

"  Some  Unsolved  Problems  of  the  Prairies  " 
are  discussed,  by  Professor  H.  A.  Gleason,  in 
the  Torrey  Bulletin  for  June,  1909.  He  con- 
fines himself  to  the  Illinois  prairies  where  they 
"  were  converted  into  cornfields  long  before  the 
development  of  ecology  and  phytogeography 
in  America,  thus  forever  prohibiting  the  sat- 
isfactory investigation  of  some  questions  of 
the  most  absorbing  interest."  The  sources  of 
information  still  available  are  enumerated, 
and  then  he  discusses  eight  problems  which 
have  hitherto  remained  unsolved. 

Allied  to  the  last  is  Professor  C.  H.  Shaw's 
paper  on  "Present  Problems  in  Plant  Ecol- 
ogy" in  the  American  Naturalist  for  July, 
1909,  dealing  very  largely  with  those  problems 
that  develop  in  the  study  of  alpine  vegetation, 
including  heat,  precipitation,  length  of  sea- 
son, light  and  evaporation.    Little  more  is  at- 


tempted than  the  setting  forth  of  the  prob- 
lems in  a  distinct  form.  At  the  close  die 
author  expresses  the  wish  which  every  botanist 
will  echo,  "that  some  one  whose  knowledge 
of  physics  and  physiology  fits  him  for  such  a 
task  should  overhaul  and  scrutinize  our  ideas 
and  methods,"  and  a  little  later  says  "there 
can  be  no  question  that  ecology  at  the  pres- 
ent time  contains  not  a  little  of  discernible 
error."  And  to  the  latter  there  is  a  chorus  of 
"amens"  from  scientific  botanists  every- 
where. 

The  same  author  shows  (in  Plant  World, 
August,  1909)  that  "timber-line"  on  high 
mountains  is  often  due  to  the  action  of  the 
snow. 

Oharles  E.  Besset 
The  UNivEBsirr  of  Nebba.bka 


SPECIAL  ARTIOLBB 


ARTIFICIAL   PBODUOnON   OF   liULTIVOLTINE   RACES 

OF  SILKWORMS 

The  domesticated  moths  known  as  silkworms 
have  been  the  subject  of  much  interesting  ob- 
servation and  experiment  in  recent  years.  The 
work  of  Toyama,*  Ooutagne'  and  particularly 
that  of  Kellogg*  in  this  country,  has  added 
much  to  our  knowledge  of  the  hereditary  proc- 
esses revealed  by  the  manifold  varieties  of  this 
insect.  In  a  recent  study  Miss  McOracken,* 
continuing  the  previous  work  in  Professor 
Kellogg's  laboratory,  has  studied  the  heredity 
of  the  race  characters,  bivoltism  and  univolt- 
ism,  in  the  silkworm.  By  the  former  term  is 
meant  the  condition  by  virtue  of  which  two 
broods  are  produced  annually,  whereas  in  the 
univoltine  form,  but  one  brood  is  reared,  the 
eggs  laid  in  the  spring  wintering  over  and 
hatching  out  the  following  spring.  This 
racial  character  being  a  physiological  rather 
than  a  morphological  one,  is  of  peculiar  in- 
terest in  heredity. 

The  elaborate  breeding  experiments  of  Miss 

^Bull,  Agriouliural  Coll.,  Tokyo  Imp.  Univ., 
Vn.,  1906. 

'  Bull,  Soiewt.  de  la  France,  XXXVII.,  1903. 

■"Inheritance  in  Silkworma,"  L.  8.  Jr.  UtUv. 
Puh„  1908. 

*  Jour.  Eap.  Zool.,  1909,  VII.,  747. 
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ICcOracken  extending  over  a  period  of  fire 
years  seem  to  indicate  that  the  character  does 
not  follow  out  the  Mendelian  ratio  in  hybridiz- 
ing, but  rather  that  the  biroltine  character 
shows  an  increasing  prepotence  over  the  uni- 
Toltine  character  in  consecutive  generations. 
Miss  McOracken  interprets  this  as  a  reversion 
to  an  ancestral  condition. 

One  of  the  most  significant  results  obtained 
by  Tower  in  his  work  with  LepHnotarsa,*  con- 
sisted in  so  altering  the  nature  of  the  germ 
plasm  of  his  developing  beetles  by  certain 
**  stimuli  "  that  a  normally  two-brooded  form 
became  five-brooded — ^a  condition  that  was 
perpetuated  in  succeeding  generations. 

Somewhat  along  the  same  line,  certain  ex- 
periments carried  out  in  Japan  and  recorded 
in  an  obscure  journal*  would  seem  to  deserve 
recognition,  if  only  because  of  their  interest 
in  connection  with  the  above-mentioned  work 
of  Tower  and  Miss  McCracken.  As  it  is  un- 
likely that  this  paper  is  either  accessible  or 
intelligible  to  the  majority  of  occidental  biol- 
ogists, it  may  be  worth  while  to  give  a  brief 
abstract  of  it,  in  the  hope  that  some  one  may 
be  induced  to  repeat  the  rather  uncritical  ex- 
periments of  the  Japanese  and  thereby  throw 
more  light  on  the  interesting  phenomena  of 
alteration  of  brood  habit. 

The  article  is  entitled  ''  The  Artificial  Pro- 
duction of  Trivoltine  Silkworms  from  Bivol- 
tine,"  and  the  writer,  Mr.  K.  Tsukai,  begins 
by  relating  how  an  experienced  silkworm 
grower  named  Matsumoto,  living  in  a  town  of 
Shizuoka-ken,  called  TTragawa,  brought  some 
bivoltine  silkworm  eggs  of  a  dealer  some 
twenty  miles  to  the  north,  intending  to  keep 
them  over  the  winter  and  rear  them  the  fol- 
lowing spring.  To  his  astonishment,  after  a 
few  weeks,  the  eggs  began  to  hatcL  He 
thought  at  first  that  he  had  been  tricked  in  his 
purchase,  but  on  recollecting  that  the  climate 
of  his  own  town  and  that  from  which  his  eggs 
had  come  is  quite  different,  he  resolved  to  sus- 
pend judgment  i>ending  investigation.  He 
found,  indeed,  that  there  was  a  difference  of 

'  Carnegie  Pub.,  No.  48,  1906,  p.  289. 
^Dai  Vihon  San  Shu  Kwai  Ho   (Kept,  of  the 
Serienltural  Assoc  of  Japan),  No.  171,  p.  6,  1906. 


five  or  six  days  in  the  hatching  interval  in  the 
two  places,  the  worms  which  issue  in  twelve 
to  thirteen  days  ordinarily,  requiring  there 
some  eighteen  days.  Conceiving  that  a  sudden 
temperature  change  might  have  occasioned 
this  alteration  in  the  physiological  habit  of  his 
silkworms,  he  decided  to  experiment. 

Near  Takizawa  is  a  famous  cavern,  the  tem- 
perature of  which  varies  little  from  60**  [Fah- 
renheit?] the  year  round.  Within  this  cave 
he  placed  some  eggs  of  the  first  brood  of  a 
bivoltine  race,  intending  to  delay  their  hatch- 
ing until  the  eighteenth  day.  Eggs  placed  in 
the  cave  three  days  after  laying  and  kept  there 
nine  days,  on  being  removed,  hatched  out  three 
days  later,  apparently  imaltered  by  their  stay 
in  the  cave.  Next  year  (1903)  he  took  up  the 
matter  again.  Some  bivoltine  eggs  were 
divided  into  two  lots.  The  first  were  "  brushed 
down"  (first  instar),  March  31,  pupated  May 
17  and  emerged  Jime  7.  The  eggs  of  these 
moths  after  a  two-day  interval  were  placed  in 
the  cave  (March  24).  After  13  days,  {.  e.,  June 
6,  they  were  taken  out.  Six  days  later  (June 
12)  they  hatched.  In  rearing  them,  it  was 
found  that  the  cocoons  were  inferior  to  those 
of  the  second  brood.  The  average  cocoons  of 
the  second  brood  run  about  270  to  the  sho 
(1.8  liters).  These  ran  about  308.  Of  these 
only  four  or  five  revealed  the  trivoltine  char- 
acter. 

The  first  brood  of  the  second  lot  were 
"brushed  down'*  April  16,  pupated  May  17 
and  emerged  Jime  7.  The  eggs  from  these 
after  a  two-day  interval  were  placed  in  the 
cave.  After  a  stay  of  nineteen  days  (June 
27)  they  began  to  hatch  in  the  cave.  The 
worms  were  "  brushed  down  "  and  reared,  but 
were  very  thin  and  "thread-like."  LarvsB  in 
the  second  moult  average  about  15.4  g.  in 
weight.  These  did  not  exceed  10.5  g.  They 
pupated  July  23.  The  cocoons  were  very  light 
and  small,  358  of  them  bulking  the  same  as 
255  of  the  ordinary  second  brood. 

Nevertheless,  these  all  hatched  out  as  trivol- 
tine moths.  Thus  the  experimenter's  aim  had 
been  accomplished.   . 

It  is  to  be  regretted  that  the  Japanese  writer 
does  not  g^ve  more  explicit  information  as  to 
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the  details  of  the  third  metamorphosis.  Some 
of  the  specimens  were  given  to  the  local  seri- 
cultural  school  for  experimental  breeding,  and 
by  it  distributed  so  that  a  number  of  silk 
frrowers  in  the  vicinity  are  now  rearing  the 
trivoltine  form. 

The  cave  is  described  as  lying  in  the  south 
side  of  a  mountain  leading  downward  about 
350  yards.  The  interior  is  moist  and  drip- 
ping.    The  temperature  as  mentioned  before 

is  eo^ 

The  larvflB  were  placed  in  a  comer  of  the 
cave  on  the  top  of  a  ^^coal  oil  box"  and  en- 
closed in  a  double  packing  box  (such  as  is 
used  for  storing  treasures  in  go-downs).  This 
box  measured  externally  two  feet  square  by 
one  and  a  half  feet  high.  The  inner  wall,  one 
foot  two  inches  square  by  about  one  foot  high. 
The  space  between  was  filled  with  sawdust. 
(Apparently  no  record  was  made  of  the  tem- 
perature of  the  interior  of  the  box.) 

In  concluding,  Mr.  Tsukai  remarks  that 
fiome  successful  results  have  been  recently  re- 
ported in  changing  a  trivoltine  race  into  a 
quadrivoltine,  presumably  by  the  same  method. 
He  attributes  the  change  to  an  inhibition  of 
development  through  a  lowering  of  the  tem- 
perature. If  so,  it  should  be  easy  to  repro- 
duce the  results  described. 

If  it  is  true  that  the  bivoltine  races  can  be 
converted  into  trivoltine  so  easily,  it  would 
fieem  unlikely  that  the  condition  of  bivoltism 
can  be  explained  as  a  case  of  reversion. 

J.  F.  Abbott 
Washington  Universitt 


^HE    AMERICAN    ASSOCIATION    FOR    THE 

ADVANCEMENT    OF   SCIENCE 

SECTION   B'-PBTSICS 

The  annual  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  Section  B, 
was  held  in  Boston,  beginning  Tuesday  morning, 
December  28,  and  closing  Friday  noon,  December 
31,  with  two  sessions  daily.  All  sessions  except 
that  on  the  closing  day  were  joint  sessions  with 
the  American  Physical  Society.  That  on  Tuesday 
afternoon  was  participated  in  also  by  Section  A, 
and  that  on  Friday  was  a  joint  session  with  Sec- 
tion L.  The  presiding  officers  were  Vice-president 
Bauer,  of  Section  B,  and  President  Grew,  of  the 


American  Physical  Society.  All  the  meetings  were 
held  in  the  physics  lecture  room  of  Walker  Build- 
ing, Massachusetts  Institute  of  Technology,  exeept 
on  Wednesday,  when  both  sessions  were  held  in 
Cambridge  at  the  Jefferson  Laboratory  of  Harvard 
University.  The  attendance  waa  uniformly  good, 
varying  from  one  hundred  to  two  hundred.  Fifty- 
nine  papers  and  addresses  were  presented  at  the 
meeting. 

On  Wednesday  evening  there  was  an  informal 
dinner  for  physicists  at  the  Hotel  Vendome  and  oa 
Thursday  afternoon  a  reception  was  given  to  all 
Visiting  physicists  and  their  ladies  by  President 
and  Mrs.  Maclaurin  of  the  Massachusetts  Insti- 
tute of  Technology,  at  their  home.  Both  of  these 
were  well  attended  and  greatly  enjoyed.  An  in- 
formal dinner  and  conference  of  the  officers  of 
Section  B  and  of  the  American  Physical  Society 
on  Tuesday  evening  led  to  a  satisfactory  plan  for 
a  more  complete  cooperation  of  the  two  organiza- 
tions and  a  better  agreement  with  respect  to  tlie 
range  of  activity  of  each. 

A  short  business  session  on  Tuesday  resulted  in 
the  selection  of  the  following  officers  for  the  meet- 
ing next  Christmas  at  Minneapolis: 

Vice-president  and  Chairman  of  Seotian^'E.  B. 
Rosa,  Washington,  D.  C. 

Secretary— A,  D.  Cole,  Columbus,  O. 

Member  of  Council—W.  S.  Franklin. 

Sectional  Committee— L.  A.  Bauer,  £.  B.  Rosa, 
A.  D.  Cole,  A.  Trowbridge,  A.  P.  Carman,  O.  P. 
Hull  and  E.  L.  Nichols. 

Member  of  General  Committee— F,  P.  Whitman. 

Several  new  members  were  added  to  the  section 
and  fifty  members  were  made  fellows  of  the 
association. 

At  the  joint  sessions  on  Tuesday  afternoon  and 
Friday  morning  an  effort  was  made  to  provide 
programs  that  would  be  of  interest  to  others  than 
physicists.  The  papers  presented  were  wholly  by 
invitation.  The  large  audiences— approximately 
two  hundred  in  each  case— and  the  interest  shown 
demonstrated  the  success  of  this  effort  and  led  to 
a  decision  to  adopt  the  "  general-interest  session " 
as  a  permanent  policy.  The  program  on  Tuesday 
was  presented  by  Sections  A  and  B  jointly  and 
that  on  Friday  by  Section  B.  These  programs 
follow. 

TUESDAY  AFTERNOON,  DECEMBEB  28 

Some  Reforms  needed  in  the  Teaching  of  Physios 
(vice-presidential  address  of  Section  B) :  Pro- 
fessor Kabl  E.  Guthe,  of  the  University  of 
Michigan. 
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On  the  Determination  of  Latitude  and  Longitude 
in  a  Balloon:  Profeseor  C.  Runge,  of  the  Uni- 
versity of  Berlin. 

The  Ruling  of  Diffraction  Oratings:  Professor  A. 
A.  MiCHSiiiOK,  of  the  University  of  Chicago. 

On  Certain  Physioal  Hypotheses  sufficient  to  ex- 
plain an  Anomaly  in  the  Moon's  Motion:  Pro- 
fessor B.  W.  Bbown,  of  Yale  University. 
Professor  Guthe's  address  has  been  printed  in 
full  in  Science,  January  7,  1910,  and  an  abstract 
of  that  of  Professor  Runge  is  printed  in  Sciencb 
for  January  28  (Report  of  Section  A).    Abstracts 
of  the  other  two  are  given  below: 

On  the  Ruling  of  Diffraction   Gratings:   A.   A. 

Micbelson,  University  of  Chicago. 

The  difficulty  with  the  echelon  and  other  inter- 
ferential methods  of  great  resolving  power  lies  in 
the  large  number  of  overlapping  spectra.  In  the 
grating  great  regularity  in  spacing  is  required  if 
high  resolving  power  is  sought.  The  use  of  the 
cadmium  red  line  makes  it  possible  to  secure  the 
needed  regularity  in  spacing,  since  the  alterna- 
tions of  dark  and  light  interference  bands  can  be 
observed  through  250,000  wave-lengths. 

After  long  labor  it  has  been  foimd  possible  to 
make  gratings  as  efficient  in  resolving  power  as 
are  the  echelon  and  other  interferential  apparatus. 
An  idea  of  the  accuracy  required  is  gained  from 
the  consideration  that  errors  must  not  exceed 
.00001  inch  when  not  systematic;  if  they  are  sys- 
tematic much  greater  accuracy  than  this  is  neces- 
sary to  avoid  "ghosts,"  say  to  .000001  inch. 
The  best  screws  when  they  come  from  the  lathe 
have  errors  of  about  .001  inch.  By  grinding,  say 
a  month,  with  a  special  nut,  these  can  be  reduced 
to  about  .0001^  and  by  further  labor  to  .00002 
inch.  Beyond  this,  local  processes  of  correction 
become  necessary. 

To  secure  gratings  of  sufficient  length  for  the 
great  resolving  power  desired,  it  was  necessary  to 
use  a  screw  three  times  as  large  as  that  used  in 
Rowland's  machines.  His  method  of  grinding  was 
tried  for  a  long  time  without  securing  satisfactory 
results.  By  the  use  of  a  grinding  nut  cut  into 
three  parts  and  with  very  fine  emery  success  was 
finally  reached.  The  use  of  too  coarse  emery  in 
order  to  save  time  caused  the  wearing  out  of  one 
screw  before  its  errors  were  removed.  Attempts 
to  grind  under  oil  and  under  water  were  made, 
but  given  up.  Finally  the  following  method  was 
used:  grinding  for  several  months  with  the  nut 
kept  wet  with  soap  and  water;  errors  were  then 


determined  with  the  interferometer;  then  a  cor- 
recting nut  with  an  arrangement  for  rubbing 
harder  on  one  side  of  the  thread  than  the  other 
was  applied.  In  this  way  the  errors  were  brought 
down  to  about  .000002  inch.  (The  method  for  the 
final  correction  waa  also  deflcribed.) 

To  work  in  the  second-order  spectrum  250,000 
lines,  or  a  grating  fifteen  inches  long,  was  needed. 
To  secure  necessary  rigidity  in  a  screw  long 
enough  to  rule  this  length,  it  must  weigh  thirty 
or  forty  pounds.  Nine  tenths  of  this  weight  was 
sustained  by  floating  on  mercury.  Steel  can  not 
be  used  for  the  nut;  a  yielding  material  is  re- 
quired. Wood  was  used,  as  by  Rowland.  As  great 
accuracy  of  ways  is  necessary,  one  bearing  surface 
only  was  used  instead  of  four  aa  in  a  lathe. 
Great  trouble  was  found  in  securing  suitable 
diamonds  for  ruling.  No  difficulty  was  found  the 
first  year,  after  that  not  a  good  one  was  found 
for  six  years.  Finally  through  Sir  Wm.  Crookes 
a  satisfactory  diamond  was  obtained  from  a  cer- 
tain mine  which  yields  extra  hard  stones.  To 
prevent  undue  wear  very  light  pressure  only  on 
the  tracing  point  was  used,  and  the  ruling  subse- 
quently deepened  by  etching.  Only  fiat  gratings 
have  been  ruled,  as  these  can  be  made  of  higher 
accuracy  than  concave  gratings. 

On  Certain  Physical  Hypotheses  sufficient  to  ex- 
plain an  Anomaly  in  the  Moon's  Motion: 
Ebnest  W.  Bbown,  Yale  University. 
Newcomb  has  shown  that  there  is  a  difference 
between  the  observed  and  theoretical  positions  of 
the  moon  which  can  be  roughly  represented  by  a 
term  of  period  about  270  years  and  coefficient  13''. 
In  the  paper  the  author  has  examined  numerous 
hypotheses  sufficient  to  explain  the  term,  in  order 
to  clear  the  ground  of  those  which  seemed  to  be 
of  doubtful  value  and  to  bring  forward  those 
which  appeared  sufficiently  reasonable  to  merit 
tests  from  observations  of  a  different  nature* 
Some  account  of  three  of  these  hypotheses  was 
presented  to  the  meeting.  It  was  stated  that  a 
minute  libration  of  the  moon  would  be  sufficient, 
provided  it  took  place  in  the  moon's  equator  and 
had  the  proper  period.  The  supposition  of  mag- 
netic attraction  practically  demanded  (a)  a 
periodic  change  in  the  magnetic  movement  of  the 
earth  or  of  the  moon.  If  (a)  were  rejected,  it 
was  necessary  to  suppose  that  the  mean  place  of 
the  lunar  magnetic  axis  was  near  the  lunar  equator 
and  that  the  oscillations  of  its  position  took  place 
in  the  plane  of  the  equator.  The  observed  secular 
change  of  the  earth's  magnetic  axis  could  not 
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produce  the  phenomenon  without  demanding  a 
larger  motion  of  the  lunar  perigee  than  obserya- 
tion  warrants.  On  the  border  line  between  two 
sets  of  hypotheses  was  a  curious  fact,  namely, 
that  if  the  period  of  the  solar  rotation  coincided 
very  nearly  with  one  of  the  principal  lunar  periods 
a  minute  equatorial  ellipticity  of  the  sun's  mass 
was  sufficient  to  explain  the  term.  So  far  as 
known,  these  hypotheses  do  not  conflict  with  any 
observed  phenomena,  but  they  cause  some  theoret- 
ical difficulties. 

PBOOBAM  OF  THE  JOINT  SESSION  OF  SECTION  B  AND 
SECTION  L^  FBIDAT  MOBNING,  DECEMBSB  21 

The  Belation  of  Colleges  to  Secondary  Sohoole 

fvith  reepect  to  Physios:  Professor  E.  H.  EL^ij^ 

of  Harvard  University. 
What  Speciali0ation  has  done  for  Physios  Teaoh' 

ing:  Professor  John  F.  Woodhuix^  Teachers 

College,  Columbia  University. 
The  Quantitaiive  Teaohing  of  Kinetios  in  Beo- 

ondary  Sohools:  N.  H.  Biaok,  of  Roxbury  Latin 

School,  Boston. 
The  Plaoe  of  "g*'  in  High  School  Teaohing  and 

other   Topics:    Professor   A.    G.    Websteb,   of 

Clark  University. 
OoUege  Attitude  toward  Preparatory  Work:  Pro- 
fessor 0.  R.  Mann,  University  of  Chicago. 

These  papers  were  followed  by  an  animated 
general  discussion  in  which  the  following  educa- 
tors participated:  Professors  Guthe,  of  the  Uni- 
versity of  Michigan;  HaU,  of  Harvard;  Franklin, 
of  Lehigh;  President  McNair,  of  Michigan  School 
of  Mines;  Professors  Webster,  of  Clark;  Woodhull, 
of  Columbia;  Mann,  of  Chicago;  Hull,  of  Dart- 
mouth; Rosa,  of  the  Bureau  of  Standards,  and 
Slate,  of  the  University  of  California. 

At  the  joint  sessions  of  the  American  Physical 
Society  and  Section  B,  the  following  forty-nine 
papers  were  presented.  Abstracts  of  many  of 
these  papers  may  be  found  in  the  February  nimi- 
ber  of  the  Physical  Review  and  others  may  be 
expected  in  later  numbers  of  the  same  periodical. 

Temperature  Coefficient  of  Electrical  Resistance^ 
Tungsten,  Molybdenum,  Nickel  and  Nichrom^: 
A.  A.  Sohebvilije. 

TJie  Flow  of  a  Chis  through,  a  Capillary  Tube: 
'WiLLABD  J.  Fishes. 

Effect  of  Surface  Tension  upon  a  Falling  Jet  of 
Water:  F.  R.  Watson. 

T?^  Variation  of  the  Hall  Effect  in  Metals  with 
Change  of  Temperature:  Alpheus  W.  Sicith. 

The  Effect  of  Pressure  on  the  Electrolytic  Recti- 
fier: A.  P.  Cabman  and  G.  J.  Balzeb. 


TJie  Analysis  of  the  Prinoipal  Mercury  lAnea  hy 
Diffraction  Oratings  and  a  Comparison  with  the 
Results  obtained  by  other  Methods:  Henbt  G. 
Galb  and  Habvey  B.  Lemon. 

TJie  Spectra  of  some  Oases  in  the  Region  of  J9«- 
tremely  Short  Wave-length:  Thbodobb  Ltmah. 

The  Variation  of  the  HaU  Effect  with  the  Tem- 
perature in  the  Case  of  the  Principal  Magnetic 
Metals:  Thomas  C.  McKay. 

The  Rectifying  Effect  in  Point  and  Plane  Dis- 
charge: Robebt  F.  Eabhabt  and  Chas.  H.  Lake. 

Photographic  Photometry,  and  some  Interesting 
Photographic  Phenomena:  Chabtjeb  F.  Bbubh. 

Note  on  **  Changes  in  Density  of  the  Ether,  and 
some  Optical  Effects  of  Changes  in  Ether 
Density":  Chables  F.  Bbubh. 

TJ^  Tone  Quality  of  the  Flute:  D.  C.  Mhjjeb. 

An  Instrument  for  Projecting  and  Reoording 
Sound  Waves:  D.  C.  Milleb. 

The  Ma^fnetic  Measurements  on  Board  the  "Car' 
negie"  in  1909:  L.  A.  Baueb. 

The  Relativity  Dilemma:  D.  F.  Comstock. 

*' Bound  Mass*'  and  the  Fitzgerald-Lorenta  Con- 
traction: Will  C.  Baxeb. 

Physical  Properties  of  Binary  Liquid  Mimtures: 
J.  C.  Hubbabd. 

On  the  Use  of  Polar  Coordinates  m  Thermody- 
nam,ics:  J.  C.  Hubbabd. 

The  Theory  of  the  Vibration  Galvanometer:  F. 
Wenneb. 

Coefficients  of  Linear  Ewpansion  at  Low  Tem- 
peratures: H.  G.  Dobset. 

The  Freezing  of  Mercury  at  High  Pressures:  P. 
W.  Bbidoeman. 

Phenomena  of  Spark  Discharge  through  Wire 
Conductors:  Fbancis  E.  Nifheb. 

Some  Minute  Phenomena  of  Bleotrolysie:  H.  W. 
Mobse. 

A  New  Method  of  Measurement  of  Small  Angles: 
0.  W.  Chambeblain. 

The  Photographic  Evidence  for  Dispersion  of 
Light  in  Space— Is  it  a  purely  Photographic 
PhenomenonT  H.  E.  Ives. 

On  the  Secondary  /9  Radiation  from  Solids,  Solu- 
tions and  Liquids:  S.  J.  AiiXN. 

The  Effect  of  Filter  Paper  upon  the  Mass  and 
Form  of  the  Deposit,  in  the  Silver  Coulometer: 
E.  B.  Rosa,  G.  V.  Vinal  and  A.  S.  McDaniel. 

Experiments  in  Im/pact  Ewdtation  with  the  LepSl 
Singing  Arc:  Geobge  Nasmyth. 

On  the  Coefficients  of  Diffusion  of  the  Emanation 
and  the  Active  Deposit  Particles  of  Actiniwn: 
J.  C.  McLennan. 
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On  the  Relative  Numhen  of  Poeitive  and  Negative 
lone  preaent  in  Atmoapherio  Air:  A.  Thoicbon. 

Note  an  the  Oauee  of  the  Dieorepaney  between  the 
Oheerved  and  Oaleulaied  Temperaturea  after 
Ec^panaion  in  the  Space  hetioeen  the  Platea  of  a 
Wilaon  Ewpanaion  Apparaiua:  R.  A.  Millecan, 
£.  K.  Chapman  and  H.  W.  Moodt. 

Some  New  Valuea  of  the  Poaitive  Potentiaia  cm- 
aumed  hy  Metala  under  the  Inftiuenee  of  Ultra- 
violet Light:  R.  A.  MnxiKAif. 

The  Second  Order  Effect  of  Ether  Drift  on  the 
Intenaity  of  Radiation:  A.  Tbowbbidgb  and  C. 
B.  MendeithaiXi. 

The  Rotary  Diaperaicn  of  Qwxrtg  at  --190^  0. 
and  Obaervationa  at  other  Temperaturea:  F.  A. 
MoiBY. 

The  Pyrheliometric  Scale  and  the  Solar  Oonatant: 
0.  G.  Abbot. 

Btngle-line  Seriea  in  the  Spectra  of  Oa  and  Sr: 
F.  A.  SAUin)EBS. 

The  Relative  Motion  of  the  Earth  and  the  Ether: 
H.  A.  Wilson. 

A  Study  of  tJie  Multiple  Reflection  of  Short  Elec- 
tric 'Wavea  between  two  Reflecting  Surfacea: 
L.  E.  Woodman  and  H.  W.  Wkbb. 

A  Hot  Air  Engine  Indicator  Diagram:  A.  Q. 
Websteb. 

The  Nitrogen  Thermometer  from  Zinc  to  Pal' 
ladium:  A.  L.  Day  and  R.  R.  Sobman. 

On  Calcium  Olouda  in  Space:  Dr.  Stifeb  (pre- 
sented by  Percival  Lowell). 

The  Second  Poatidate  of  Relativity:  R.  G.  Tolman. 

The  Terminal  Velocity  of  FaU  of  Small  Spherea 
in  Air:  John  Zelent  and  L.  W.  McKeehan. 
(By  title.) 

TJie  Preaent  State  of  our  Knowledge  concerning 
Permanent  Magnetiam:  A.  A.  E^nowi/ion.  (By 
title.) 

The  Heat  of  Dilution  of  Aqueoua  Salt  Solution: 
F.  L.  Bishop.     (By  title.) 

Vranoua  and  Uranyl  Banda—A  Very  Pine  Band 
Ahaorption  Solution  Spectrum:  W.  W.  Stbono. 
(By  title.) 

Inaulation  of  Ohaervatory  Domea  for  Protecting 
Teleaoopea  and  other  Apparatua  againat  E»- 
tremea  of  Heat  and  Cold:  David  Todd.  (By 
title.) 

On  the  Free  Yihrationa  of  a  Lecher  Syatem:  F.  C. 
Blake  and  Chas.  Sheabd.     (By  title.) 

Thunderatorm  Electricity:  W.  W.  Stbong.  (By 
title.) 

Altbed  D.  Coui, 
Secretary 
Ohio  State  Univebsitt 


SECTION  L— EDUCATION 

The  Boston  meeting  of  Section  L  was  unusually 
successful.  The  attendance  yaried  from  50  to  110. 
The  policy  of  the  section  of  devoting  each  session 
to  a  single  topic  was  again  carried  out.  The 
section  committee  has  voted  to  continue  this 
policy  for  future  meetings.  President  A.  Ross 
Hill,  of  the  University  of  Missouri,  was  elected 
the  vice-president  of  the  section  and  Professor 
John  Dewey,  of  Olumbia  University,  was  elected 
member  of  the  sectional  committee. 

Probably  the  most  important  contribution  to 
the  meeting  was  the  address  of  the  retiring  vice- 
president.  Professor  Dewey,  on  "Science  as 
Method  and  as  Information."  With  great  dear- 
ness  it  was  pointed  out  what  results  follow  from 
considering  science  merely  as  information  and 
from  teaching  it  accordingly.  Only  when  science 
is  studied  as  a  universal  method  of  obtaining 
knowledge  will  science  take  the  important  place 
that  is  now  awaiting  it  in  educational  work.  The 
paper  has  been  printed  in  full  in  Sodenge  for 
January  28. 

The  first  session  of  the  section  was  devoted  to 
a  discussion  of  the  topic,  "Formulated  Scientific 
Problems  in  General  Education."  The  first 
speaker  was  Professor  Edward  L.  Thomdike,  of 
Ck>lumbia  University. 

He  showed  that  a  scientific  treatment  of  edu- 
cation demands  means  of  measuring  the  facts, 
changes  and  relations  with  which  education  is 
concerned.  Some  useful  units  of  measure  and 
scales  for  measuring  are  furnished  by  physiologyy 
psychology  and  allied  sciences.  But  in  such  cases 
as  amount  of  knowledge  of  a  language,  degree  of 
ability  in  English  composition,  quality  of  hand- 
writing, improvement  in  manners  or  morals  and 
the  like  students  of  education  should  devise  units 
of  measure  and  arrange  scales  for  teachers.  Any 
product  or  response  or  quality  which  varies  in 
amount  can  be  measured  even  though  it  is  com- 
plex, subtle  and  subject  to  an  enormous  effect 
from  the  personal  equations  of  observers. 

The  desiderata  in  a  scale  for  the  measurement 
of  educational  facts  are:  (1)  that  the  points  on 
the  scale  be  defined  with  exactitude,  (2)  that  a 
difference  of  one  should  have  the  same  value  no 
matter  where  on  the  scale  it  occurs,  (3)  that  the 
values  attached  to  points  on  the  scale  should  all 
refer  to  a  defined  and  useful  zero,  preferably  one 
signifying  no  amount  whatever  of  the  fact  in 
question,  and   (4)    that  the  scale  be  convenient 
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and  fine  enough.  The  speaker  showed  portions 
of  a  scale  for  the  quality  or  goodness  of  hand- 
writing in  the  case  of  children  ten  to  sixteen 
which  approximately  realized  these  desiderata. 
The  method  of  securing  such  a  scale  was  ex- 
plained. 

Professor  Charles  H.  Judd^  director  of  the 
School  of  Education  of  the  University  of  Chicago, 
presented  some  suggestions  of  experiments  in 
education.  Professor  Judd  pointed  out  that  many 
tests  have  been  proposed  by  committees  and  in- 
dividuals in  the  hope  of  providing  a  means  of 
collecting  from  large  numbers  of  persons  data 
which  can  be  made  the  basis  of  elaborate  studies 
of  individual  differences.  These  tests  have  been 
of  little  general  use  and  the  comparisons  which 
they  permit  are  of  doubtful  value.  One  of  the 
chief  reasons  for  this  failure  of  tests  is,  I  believe, 
to  be  found  in  the  fact  that  they  deal  with  the 
products  of  mental  development  rather  than  with 
the  processes  by  which  mental  development  is 
attained.  Thus  to  take  a  concrete  case,  many 
tests  have  been  made  of  the  ability  of  individuals 
to  reproduce  a  line  exposed  to  inspection  for  a 
short  interval.  The  ability  to  reproduce  such  a 
line  is  the  product  of  a  long  series  of  experiences 
in  which  an  indefinite  variety  of  favorable  and 
unfavorable  conditions  are  involved.  A  single 
test  can  no  more  throw  light  on  the  mental  com- 
plex which  is  involved  in  the  reproduction  of  a 
line,  than  a  single  inspection  of  the  external 
aspect  of  an  animal  can  throw  light  on  the 
process  of  organic  evolution.  What  is  needed  is  a 
test  which  shall  bring  out  a  succession  of  efforts 
to  produce  the  line. 

A  second  general  type  of  test  which  I  believe 
could  very  advantageously  be  tried  on  a  large 
scale  would  be  directed  toward  the  solution  of  the 
problem  of  the  different  interests  of  children  at 
their  different  ages.  Let  different  types  of  ma- 
terial be  presented  to  the  whole  school  on  such 
a  general  occasion  as  the  general  assembly,  and 
let  each  child  get  as  much  out  of  the  material 
presented  as  he  can.  Then  let  all  the  school  be 
called  on  to  write  on  what  was  seen  or  heard. 
To  make  this  recommendation  concrete,  let  one 
such  demonstration  be  devoted  to  the  explanation 
and  exhibition  of  a  simple  scientific  test  of  spe- 
cific gravity,  or  the  center  of  gravity.  Let  a 
second  consist  in  a  purely  imaginative  description 
calling  upon  the  child  for  the  exercise  of  visual 
imagery. 

Finally,  I  have  a  general  suggestion  which,  I 
believe,  might  properly  be  laid  before  this  section. 


Many  teachers  are  trying  elaborate  experiineBts 
in  one  subject  or  another  and  need  help  on  the 
methods  <^  testing  their  experiments.  Thus  a 
teacher  is  using  the  natural  method,  another  the 
grammatical  method,  of  teacihing  modem  lan- 
guages. Some  teaehers  ave  trying  the  method  of 
teaching  geometry  through  oonoiete  demonstra- 
tions rather  than  the  ocmventional  Eudidean  lo|^ 
ical  demonstrations.  The  student  of  education 
needs  only  to  go  to  the  meetings  of  modem  lan- 
guage teachers  and  teaehers  of  mathematics  to 
hear  discussions  of  many  such  experiments.  What 
is  needed  is  the  collection  of  all  these  experiments 
so  that  we  may  be  intelligent  as  to  the  tendencies 
of  actual  practical  school  experimentation.  Sec- 
tion L  could,  in  my  opinion,  render  no  greater 
service  than  to  organise  a  movement  for  the 
generalizing  of  such  educational  experimentation. 

Professor  George  H.  Head,  of  the  University  of 
Chicago,  presented  a  paper  on  ^'The  Psyehology 
of  Social  Consciousness"  implied  in  instruetion. 
The  paper  will  be  printed  in  full  in  Sciengb.  Its 
argument  is  as  ^follows: 

Primitive  education  is  actually  studied  by  that 
form  of  psychology  which  is  termed  social,  because 
primitive  education  gathers  about  play,  imitation 
and  the  reaction  of  adolescent  emotion  into  ini- 
tiatory ceremonies.  On  the  other  hand,  the  psy- 
chology which  has  scientifically  studied  the  edu- 
cation in  our  modem  school-systems  has  been 
largely  intellectualistic,  it  has  studied  the  subject 
matter  that  the  child  is  to  learn  only  from  the 
point  of  view  of  the  material  in  the  mind  of  the 
child,  of  the  associations  by  which  it  can  be 
taught,  and  by  the  repetition  of  which  it  can  be 
held  in  the  child's  mind.  Thus  the  material  of 
instruction  and  its  acquirement  is  entirely  sepa- 
rated from  the  social  situation  and  its  conscious- 
ness, which  is  implied  in  the  relation  of  the  child 
to  his  teacher,  to  the  other  children  in  the  school, 
to  the  family  that  sends  him  to  school,  and  to  the 
society  as  a  whole  which  is  educating  him  to 
become  a  citizen.  To  the  fact  that  the  modem 
school  has  ignored  to  such  a  large  degree  the 
social  nature  <^  the  child  in  the  process  of  his 
schooling  can  be  traced  most  of  the  admitted 
defects  in  methods  of  teaching.  Actually  both 
the  form  of  instruction  is  social,  i,  e.,  language 
which  is  the  vehicle  of  converse  between  sodal 
selves;  and  the  subject  matter,  «.  e.,  the  material 
toward  which  our  socially  organized  impulses, 
and  the  attention  which  is  dependent  upon  them, 
are  directed.  Neither  this  form  nor  the  subject 
matter  of  instruction  can  be  scientifically  con- 
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trolled  unleav  we  frankly  reoognize  their  social 
nature,  and  that  of  the  children  who  are  to  be 
inatmeted.  In  this  sense,  if  in  no  other,  the 
scienttfle  study  of  education  implies  a  social  psy- 
chology 89  a  technique. 

Professor  W.  F.  Dearborn,  of  the  University  of 
Chicago,  discussed  '*  Problems  in  the  Psychology 
of  Reading." 

A  fundamental  problem  in  education  is  that  of 
finding  ways  to  estimate  accurately  the  rate  of 
progress  of  pupils  in  their  school  studies-r-accu- 
rate  tests  are  of  value  not  only  for  measuring 
individual  progress,  but  ae  a  means  for  deter- 
mining the  relative  merits  of  different  methods  of 
instruction.  The  test  to  which  I  wish  to  call  your 
attention  furnishes  a  means  for  estimating  indi- 
vidual progress  in  learning  to  read — and  thus 
affords  a  basis  for  judging  of  the  cucoess  of  the 
methods  of  instruction  employed  in  teaching 
reading. 

1  assume  your  acquaintance  with  the  general 
fact  that  there  is  among  the  physiological  basis 
of  reading,  a  peculiar  form  of  movement  of  the 
eyes,  of  which  the  principal  features  are  several 
distinct  stops  or  pauses  in  each  line  that  is  read, 
with  very  rapid  movement  between  pauses.  This 
habit  must  be  acquired  just  as  any  other,  as,  for 
example,  the  coordination  of  movements  in  learn- 
ing to  write,  although  we  have  not  established 
the  aids  to  its  acquisition  which  exist  in  the  case 
of  handwriting.  In  fact,  from  the  standpoint  of 
the  movements  concerned  we  are  not  at  all  certain 
as  to  what  constitutes  good  form  in  reading. 

Some  investigations  of  the  qualities  of  merit 
in  teachers  were  presented  by  William  C.  Rue- 
diger,  assistant  professor  of  educational  psychol- 
ogy in  the  George  Washington  University,  Wash- 
ington. 

The  following  fourteen  items  of  information 
were  secured  from  twenty-six  elementary  schools: 
(1)  the  teachers  by  grades,  numbered  consecu- 
tively; (2)  the  highest  certificate,  diploma  or 
degree  held;  (3)  experience  in  years;  (4)  general 
merit;  (5)  health;  (6)  personal  appearance; 
(7)  initiative  or  originality;  (8)  strength  of 
personality;  (9)  teaching  skill;  (10)  control  or 
ability  to  keep  order;  (11)  ability  to  carry  out 
suggestions;  (12)  accord  between  teacher  and 
pupil;  (13)  progressive  scholarship,  and  (14) 
social  factor  outside  of  school. 

Beginning  with  the  fourth  item,  the  teachers 
were  arranged  by  numbers  in  their  order  of  merit, 
and  the  various  items  were  correlated  with  gen- 


eral merit,  by  the  Woodworth  method  of  per  cent, 
of  displacement.  The  average  per  cents,  of  dis- 
placement obtained  wete  for'  (3)  32;  (6)  48; 
(6)  40;  (7)  26;  (8)  27;  (9)  23;  (10)  22; 
(11)  31;  (12)  31;  (13)  28;  (14)  36.  (7)  com- 
pared with  (11)  gave  an  average  displacement 
of  thirty-one  per  cent.  (8)  compared  with  (12) 
gave  an  average  displacement  of  32  per  cent.  The 
best  teachers  had  taught  an  average  of  fourteen 
years  and  the  poorest  eight  years.  No  teacher 
ranked  first  or  second  had  taught  less  than  fLy^ 
years.  69  per  cent,  of  the  best  teachers  were 
found  in  the  four  extreme  grades,  while  57  per 
cent,  of  the  poorest  were  in  the  four  intermediate 
grades.  Of  the  normal  school  graduates  28  per 
cent.,  of  certificated  teachers  21  per  cent,  and  of 
college  graduates  17  per  cent,  occupied  first  and 
second  rank.  The  corresponding  percentages  for 
the  two  lowest  ranks  were  for  the  normal  srradu- 
ates  16  per  cent.,  certificated  teachers  21  per  cent., 
high  school  graduates  36  per  cent,  and  college 
graduates  44  per  cent. 

The  second  session  was  devoted  to  a  discussion 
of  "Scientific  Studies  of  the  American  College." 
The  first  speaker,  Mr.  E.  C.  Sage,  assistant  secre- 
tary of  the  general  education  board,  discussed  the 
''Geographical  Location  and  Sphere  of  Influence 
of  Colleges  in  the  United  States,"  as  follows: 

From  the  planting  of  Harvard  0>llege  in  Cam- 
bridge, Mass.,  in  the  year  1636,  to  the  founding 
of  the  new  college  in  Portland,  Ore.,  in  the  autumn 
of  1909,  the  increase  of  colleges  has  kept  pace 
with  the  westward  movement  of  the  population. 
The  selection  of  sites  for  the  location  of  colleges 
seems  to  have  been  made  with  slight  regard  to  the 
existence  of  other  institutions;  for  example,  in 
and  about  Los  Angeles,  Cal.,  there  are  six  col- 
leges; in  the  Willamette  Valley,  Ore.,  a  territory 
fifty  by  one  hundred  and  thirty  miles,  there  are 
seven  colleges;  in  Elansaa  there  are  twenty-five 
colleges;  in  Iowa  there  are  twenty-nine  colleges; 
in  Ohio  there  are  no  fewer  than  fifty-two  institu- 
tions empowered  by  law  to  grant  the  bachelor's 
degree.  A  part  of  the  Missouri  Valley  extending 
a  distance  of  two  hundred  and  fifty  miles  across 
the  state  of  Missouri  seeks  to  support  nineteen 
colleges.  Pennsylvania,  with  twenty-nine  colleges, 
maintains  eleven  in  her  western  range  of  counties, 
while  Nebraska  in  her  southeastern  section,  in  a 
territory  with  a  radius  of  fifty  miles,  has  nine. 
In  at  least  seven  states  it  is  possible  to  find  as 
many  as  ten  colleges  in  a  territory  circumscribed 
by  a  circle  with  a  radius  of  fifty  miles. 
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yational"  Colleger. — ^The  number  of  colleges, 
izududiiig  the  departinenta  of  arts  and  sdenoes  of 
nni-versities,  which  receiye  at  least  two  students 
from  at  least  twenty-five  states,  is  fifteen.  Of 
these,  five  are  colleges  for  women  only,  five  for 
men  only,  and  five  are  coeducational.  While  these 
are  designated  as  ''nationri,"  a  large  proportion 
of  their  students  oome  from  a  local  territory,  the 
proportion  from  within  fifty  miles  ranging  from 
twenty-three  per  cent,  to  fifty-five  per  cent. 

Southern  Colleges, — ^There  are  five  southern 
colleges  which  enroll  at  least  two  students  from 
each  of  ten  southern  states. 

8ia4e  l7tMi?6r«t<ies.— Naturally  enough,  most 
state  universities  serve  principally  the  respective 
states  in  which  they  are  located.  There  are  three 
oonspi.cuous  exceptions;  namely,  the  University  of 
MiAKigiLTij  with  forty-one  per  cent,  of  its  students 
coming  from  beyond  state  lines;  the  University  of 
Virginia,  leceiving  forty  per  cent,  of  its  students 
from  outside  states,  and  the  University  of  Wis- 
consin, enrolling  nineteen  per  cent,  of  its  students 
from  beyond  state  boundaries. 

The  state  imiversities,  as  a  rule,  serve  widely 
their  respective  states;  for  example,  the  Univer- 
sity of  Indiana  draws  two  or  more  students  from 
ninety  of  the  ninety-two  counties  of  the  state; 
the  University  of  Illinois,  from  seventy-three  of 
the  one  hundred  and  two  counties  of  the  state; 
the  University  of  North  Carolina,  from  sixty- 
seven  of  the  ninety-seven  ooimties  of  the  state. 

Colleges  and  States.^A  survey  of  institutions, 
state  by  state,  discloses  the  fact  that  only  a  few 
colleges  in  each  commonwealth  secure  students  in 
any  considerable  numbers  from  all  parts  of  the 
state;  for  example,  in  the  following  eleven  states 
the  number  of  colleges  which  have  two  or  more 
students  from  one  half  of  the  counties  of  their 
respective  states  are:  Virginia,  none;  North  Caro- 
lina, three;  Georgia,  none;  South  Carolina,  three; 
Florida,  none;  Tennessee,  none;  Pennsylvania, 
one;  Ohio,  two;  Indiana,  two;  Illinois,  three; 
California,  two.  Of  these  fifteen  colleges,  six  are 
state  institutions. 

The  yew  England  Colleges. — ^The  colleges  of 
New  England  differ  from  those  found  where  the 
states  are  large.  Nearly  all  receive  students  from 
all  counties  of  the  states  in  which  they  are  re- 
spectively located,  but  when  the  field  surveyed 
is  narrowed  to  a  radius  of  fifty  miles  many  of  the 
colleges  are  as  local  as  any  found  in  the  United 
States;  for  example,  fifty  per  cent,  of  the  students 
of  Bowdoin  College  are  from  within  fifty  miles; 
Harvard  College,  fifty-two  per  cent.;   Bates  Col- 


lege, fifty-six  per  cent.;  Brown  University,  sixty- 
two  per  cent.;  University  of  Vermont,  sixty-five 
per  cent.;  Boston  University,  eighty-one  per  cent. 
Yale  receives  thirty-two  per  cent,  of  her  students 
from  New  England  and  twenty-seven  per  cent, 
from  New  York  State,  making  fifty-nine  per  cent, 
from  New  England  and  New  York  State.  Dart- 
mouth receives  sixty-seven  per  cent,  from  New 
England.  Other  New  England  colleges  are  even 
more  local. 

QenenU  Concltuions, — ^From  studies  similar  to 
those  indicated  above,  goieral  conclusions  are 
drawn  as  follows: 

1.  A  few  colleges,  numbering  less  than  twenty, 
may  be  properly  designated  as  "national,"  but 
even  those  so-called  "national"  colleges  receive 
but  a  small  proportion  of  their  students  from 
distant  parts  of  the  country. 

2.  A  few  southern  colleges,  numbering  not  more 
than  five,  serve  in  a  large  way  the  southern  states, 
but  these,  likewise,  are  largely  local. 

3.  The  state  universitieB,  with  two  or  three 
exceptions,  are  local  within  the  state;  but  while 
drawing  few  students  from  without,  they  secure 
students  from  large  portions  of  the  state  in  which 
they  are  respectively  located. 

4.  A  very  few  of  the  private  institutions  are 
found  which  draw  two  or  more  students  from  one 
half  of  the  counties  of  the  state  in  which  they  are 
located.    Several  states  have  no  such  colleges. 

5.  All  other  institutions  are  emphatically  local. 
When  these  colleges  are  located  in  a  city  or  town 
of  considerable  size,  one  fourth  to  one  third  of 
the  students  are  from  the  town  or  city  and  from 
fifty  to  eighty  per  centl  are  from  the  immediate 
vicinity.* 

Professor  George  D.  Strayer,  associate  professor 
of  education  in  Columbia  University,  presented 
the  following  data  collected  by  a  special  inquiry 
of  the  bureau  of  education,  from  93  colleges  con- 
cerning the  student  body  in  American  colleges. 

In  comparing  the  size  of  freshman,  sophomore, 
jimior  and  senior  classes  it  is  found  that  the 
median  per  cent,  of  the  Ireshman  class  found  in 
the  sophomore  class  is  71  for  men,  66  for  women. 

The  junior  class  shows  66  per  cent,  of  the  fresh- 
man class  as  a  median  for  men  and  44  per  cent,  as  a 
median  for  women.  On  the  same  basis  the  median 
for  the  senior  class  for  men  is  46  per  cent,  and 
for  women  42  per  coit.  The  median  age  for 
graduation  for  men  is  23  years  and  one  month. 

*The  estimates  are  based  upon  the  enrollment 
of  students  in  the  four  classes  of  the  department 
of  arts  and  sciences. 
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The  median  ages  of  graduation  for  the  middle 
60  per  cent,  of  the  colleges  are  included  within 
the  limits^  22  years  and  6  months,  22  years  and 
9  months.  For  women  the  median  age  is  22  years 
and  8  months, -the  middle  60  per  cent,  falling 
between  the  limits  22  years  and  23  years  and  3 
months. 

The  economic  status  of  college  students  may  be 
roughly  indicated  as  follows:  19  per  cent,  have 
lathers  who  are  engaged  in  professional  work; 
16  per  cent,  have  fathers  who  own  farms  worth 
more  than  $6,000;  7  per  cent,  have  fathers  who 
own  smaller  farms;  20  per  cent,  have  fathers 
engaged  in  trade  or  commerce,  making  more  than 
$2,000  a  year;  16  per  cent,  have  fathers  who  make 
less  than  $2,000  a  year  in  trade  or  commerce; 
6  per  cent,  have  fathers  who  are  skilled  laborers; 
3  per  cent,  have  fathers  who  are  tmskilled  laborers, 
and  the  fathers  of  16  per  cent,  of  the  students 
are  dead. 

Further  light  upon  the  economic  status  of  stu- 
dents is  shown  by  the  fact  that  26  per  cent,  of 
the  student  body  engage  in  gainful  employment 
for  from  four  to  twenty-four  hours  or  more,  per 
week,  while  in  college. 

Mr.  Clarence  F.  Birdseye,  editor  of  the  new 
journal.  The  American  College,  and  director  of 
the  Higher  Education  Board,  spoke  on  the  pur- 
poses of  that  association.  Mr.  Birdseye  explained 
how  the  life  of  the  student  is  lived  upon  three 
distinct  planes;  the  statutory  or  the  govern- 
mental plane,  wherein  the  written  law  defines, 
commands  or  forbids  certain  rights,  duties  and 
acts;  the  contract  or  community  plane  wherein 
contracts,  more  or  less  formal,  govern  his  rela- 
tions with  his  fellows;  and  lastly,  the  home  plane, 
wherein  the  parent  enforces  his  commands  under 
quite  a  different  law  from  that  of  the  other 
planes.  The  college  used  to  pay  considerable  at- 
tention to  the  development  of  students  on  the 
home  and  the  community  planes,  but  now  has 
centered  all  its  efforts  on  the  statutory  or  govern- 
mental plane.  The  new  college  and  new  style  of 
learning  required  constantly  more  money  for  new 
buildings  and  a  larger  faculty.  It  gradually 
abandoned  its  home  functions  and  centered  its 
attention  on  the  curriculum  with  a  corresponding 
loss  of  its  power  to  build  up  strong  character. 
The  college  also  offers  no  opportunity  for  recog- 
nmng  unusual  power  or  successful  work  by  in- 
structors. The  Higher  Education  Association  be- 
lieves that  the  colleges  need  standardizing  of 
efficiency  and  that  this  must  come  through  radical 
changes  in  the  college  administration. 


Extracts  were  read  from  the  charter  of  the 
association  to  show  how  this  would  be  done.  The 
paper  will  be  printed  in  full  in  Soienge. 

Professor  Wm.  G.  Hale,  professor  of  Latin  at 
the  University  of  Chicago,  presented  a  paper  on 
"  Problems  in  Grammatical  Terminology." 

The  third  session  of  the  section  was  devoted 
to  the  report  of  the  conmiittee  on  the  distribution 
of  students  in  college  courses. 

Professor  E.  L.  Thomdike,  as  chairman  of  the 
committee  appointed  to  collect  facts  concerning 
( 1)  the  practise  of  American  colleges  with  respect 
to  the  number  of  students  taught  in  one  group 
by  one  instructor,  and  concerning  (2)  the  studies 
actually  taken  by  individual  students  to  fulfill 
the  requirements  for  the  bachelor  degree,  pre- 
sented the  following  data:  (a)  a  list  of  the  col- 
leges which  report  in  print  more  or  less  adequately 
the  provision  for  teaching  each  course  offered,  and 
the  number  of  students  enrolled  in  it;  (6)  a 
table  of  frequencies  of  classes  of  different  sizes 
in  some  twenty  institutions,  a  class  being  defined 
as  a  group  dependent  on  one  person  for  their 
instruction  in  the  subject;  (o)  a  statement  of  the 
variation  amongst  institutions  in  the  size  of  class 
in  certain  instructive  cases,  such  as  the  first 
course  in  history,  the  first  course  in  psychology, 
the  first  and  second  courses  in  French  and 
German;  (d)  the  per  cent,  of  the  total  degree 
requirement  given  by  each  student  to  each  subject 
in  the  case  of  some  five  hundred  students  from 
sixteen  institutions;  (e)  measurements  for  the 
frequency  of  specializati<m  in  each  institution; 
if)  measurements  of  the  frequency  of  super- 
ficiality or  scattering  in  each  institution. 

The  following  resolutions  were  presented  by  the 
committee  and  adopted: 

Resolved,  That  samples  of  the  facts  concerning 
the  number  of  students  taught  by  one  instructor 
be  sent  to  the  colleges  and  universities  on  the  list 
of  the  United  States  Bureau  of  Education. 

Resolved,  That  those  in  charge  of  collegiate 
instruction  in  each  of  these  institutions  be  re- 
quested to  report  in  print  or  to  this  committee 
any  facts  concerning  the  relation  of  the  size  of 
dass  to  efficiency  in  teaching,  with  special  refer- 
ence to  the  following  questions: 

1.  Is  not  the  number  of  students  taught  at  one 
time  by  a  single  individual  in  many  college 
courses  so  great  as  to  reduce  that  individual's 
knowledge  of  the  attitude,  preparation,  difficul- 
ties, errors  and  achievements  of  his  students  to 
almost  zero? 

2.  Is  not  the  number  of  students  taught  at  one 
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time  by  a  single  individual  in  many  college 
oonnes  so  small  as  to  involve  an  enormous  waste 
of  the  instruetor's  time  and  an  improper  distribu- 
tion of  the  appropriations  for  teaching? 

3.  Other  things  being  equal,  should  not  the 
teaching  of  more  than  forty  college  students  at 
one  time  by  one  person  be  avoided?  Should  not 
any  department  have  reasons  of  weight  for  any 
such  case? 

4.  Other  things  being  equal,  should  not  the  use 
of  a  quarter  or  more  of  a  professor's  teaching 
hours  for  a  year  for  the  instruction  of  fewer  than 
ten  students  in  one  undergraduate  course  count- 
ing one  twentieth  or  less  of  the  degree's  total 
requirement  be  avoided?  Should  not  any  depart- 
ment have  reasons  of  weight  for  any  such  case? 

5.  Should  not  the  traditional  method  of  having 
the  ratio  which  the  number  of  class  meetings  is 
to  the  number  of  ''points"  credit  the  same, 
regardless  of  whether  the  class  enrollment  is  1, 
6,  10,  20  or  100,  be  abandoned  in  many  of  the 
undergraduate  courses  enrolling  less  than  ten 
students? 

6.  When,  in  a  college  course  given  annually,  the 
number  of  students  is  less  than  6,  should  not  the 
course  be  offered  only  once  in  two  years,  except 
for  reasons  of  weight? 

Resolved,  That  those  in  charge  of  collegiate 
education  in  the  colleges  and  universities  on  the 
list  of  the  United  States  Bureau  of  Education  be 
requested  to  consider  the  advisability  of  reporting 
for  1910,  and  once  in  every  ten  years  thereafter  a 
detailed  statement  of  the  work  done  for  the 
bachelor's  degree  by  each  member  of  the  gradu- 
ating class  or  by  each  of  100  students  chosen  at 
random  from  it. 

Beside  these  three  sessions,  several  joint  ses- 
sions were  held  with  other  organizations.  The 
first  of  these  with  the  American  Federation  of 
Teachers  of  the  Mathematical  and  Natural  Sci- 
ences was  devoted  to  the  presentation  of  reports 
and  to  a  discussion  of  the  work  of  the  Interna- 
tional Commission  on  the  Teaching  of  Mathe- 
matics. This  session  is  reported  in  full  in  the 
federation  report. 

The  second  joint  session  was  held  with  the 
Social  Education  Club  of  Boston.  The  topic  of 
this  session  was  "Equal  Opportunity  for  All." 

The  third  joint  session  was  held  with  Section 
B,  Physics,  for  the  discussion  of  the  teaching  of 
elementary  physics.  The  report  of  this  meeting 
will  be  found  in  the  report  of  Section  B.  From 
the  point  of  view  of  Section  L  the  meeting  had 
two  significant  features.    The  first  was  that  one 


of  the  other  sections  of  the  association  found  it 
desirable  to  devote  one  of  its  sessions  to  a  dis- 
cussion of  the  teaching  of  science,  and  the  other 
was  the  wide  divergence  of  opinion  expressed  at 
the  meeting.  It  is  a  hopeful  sign  that  this  dis- 
cussion has  been  begun  and  it  is  certain  that  the 
diversity  of  opinion  will  gradually  disappear  if 
similar  sessions  may  be  held  at  succeeding  meet- 
ings. 

On  Wednesday  evening  the  Social  Education 
Club  of  Boston  held  a  public  meeting.  At  this 
meeting  Mr.  Edward  L.  Stevens,  associate  super- 
intendent of  schools  of  New  York  City,  presented 
a  significant  paper  on  "  Why  do  Pupils  leave  the 
High  School  before  Graduation?"  Mr.  Stevens's 
conclusions,  based  on  a  careful  investigation  of 
a  large  number  of  schools,  are  as  follows: 

1.  Many  students  enter  high  schools  who  do  not 
intend  to  remain  after  the  age  of  sixteen  or  after 
they  secure  employment.  Of  450  girls  entering 
one  of  our  high  schools,  about  130  were  in  this 
class. 

2.  Many  students  find,  or  think,  during  the  first 
or  second  year  of  the  course,  that  the  work  th^ 
are  doing  is  in  no  wise  calculated  to  prepare  them 
to  work  or  to  work  efficiently.  I  think  it  may 
safely  be  admitted  that  a  year  of  Latin  will  be 
of  little,  if  any,  use  to  a  boy  who  leaves  at  the 
end  of  the  first  year  to  enter  a  trade. 

3.  Many  students  of  rather  mediocre  ability 
find  that  a  course  determined  largely  by  college 
entrance  requirements  is  either  too  difficult  or 
does  not  appeal  to  their  abilities  or  interests. 

4.  Many  students  are  forced,  unwillingly,  to 
leave  and  go  to  work  by  the  accidents  or  embar- 
rassments met  by  their  parents  in  business. 

6.  Many  students  are  tempted  to  leave  by  the 
offer  of  employment  at  apparently  alluring  wages. 

6.  Some  students  leave  because  of  the  severity 
of  the  management  or  of  the  rigors  felt  at  the 
hands  of  university-trained  specialists. 

7.  Some  students  die,  and  a  considerable  num- 
ber, particularly  girls,  break  down  or  fail  in 
health.    A  few  girls  marry. 

The  remedial  measures  suggested  are  stated  in 
the  conclusions  which  follow: 

1.  The  training  of  children  begins  in  the  home. 
It  should  continue  in  the  home.  Girls  and  young 
women  should  have  a  training  such  that  they  shall 
become  intelligent  and  efficient  mothers,  not  only 
in  order  to  preserve  their  own  health  and  use- 
fulness, but  in  order  that  they  may  bring  up 
their  children.  The  high  school  must  in  this 
respect,  as  in  others,  do  much  of  the  work  for- 
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merly  done  in  the  home.    The  home  is  transfer- 
ring constantly  some  of  its  functions  to  the  school. 

2.  Many  kinds  of  schools  and  many  kinds  of 
courses  should  be  offered. 

3.  The  needs  of  communities  should  be  studied 
in  order  that  students  in  high  schools  should  not 
be  diverted  from  labor — but  rather  prepared  for 
it^  and  for  that  kind  which  is  locally  needed  and 
for  which  they  are  indiyidually  adapted. 

4.  High  school  teachers  must  study  children 
and  their  interests,  tastes  and  capabilities  more 
than  subjects  or  syllabuses. 

5.  Secondary  or  higher  education  must  not  be 
considered  as  a  means  of  escape  from  labor. 

6.  Many  must  be  prepared  to  work  with  their 
hands. 

7.  When  we  have  done  all  this  we  shall  no  longer 
be  concerned  about  the  number  who  leave  high 
school  before  graduating,  and  I  rather  suspect 
that  we  shall  not  long  deliberate  on  whether  pupils 
have  read  four  or  six  books  of  Cesar,  nor  shall 
we  discriminate  against  them  if,  being  girls,  they 
have  elected  cooking  instead  of  physics,  or  being 
boys,  they  have  elected  modem  civics  instead  of 
ancient  history. 

If  it  be  true  that  the  conditions  of  law  and  life 
require  or  induce  the  attendance  of  children  in 
high  schools  until  th^  are  fifteen  or  sixteen  or 
seventeen,  and  the  conditions  of  graduation  im- 
poflPB  a  four  years'  course,  it  is  quite  evident  that 
the  schools  are  being  maintained,  so  far  as  num- 
bers are  concerned,  for  those  who  do  not  graduate, 
or  who  only  remain  in  school  one,  two  or  perhaps 
three  years;  and  this  being  the  case,  the  principle 
of  "the  greatest  good  for  the  greatest  number" 
requires  that  we  shall  give  them  particular  and 
special  attention. 

G.  R.  Mann, 
Secretary 

FIFTH  MEETING  OF  THE  ENTOMOLOGICAL 
SOCIETY  OF  AMERICA 

The  fifth  meeting  of  the  Entomological  Society 
of  America  was  held  at  the  Harvard  Medical 
School,  Boston,  December  30  and  31,  1909.  The 
president.  Dr.  Henry  Skinner,  presided  through- 
out the  sessions.  The  president  announced  the 
deaths  of  Henry  H.  Edwards,  an  honorary  fellow. 
Professor  Mark  Vernon  Slingerland,  a  fellow,  B. 
H.  Guilbeau,  W.  Brodie  and  H.  M.  S.  Seib,  mem- 
bers. Suitable  resolutions  on  .the  deaths  of  Mr. 
Edwards  and  Professor  Slingerland  were  adopted. 
The  report  of  the  executive  committee  showed, 
among  other  things,  that  16  new  members  had 


been  received  during  the  year  and  22  memberships 
had  terminated,  not  including  those  who  had  died. 
Also  that  a  memorial  drawn  up  by  Mr.  N.  C. 
Wood  regarding  the  tariff  on  insects  and  signed 
by  the  president  and  secretary  had  been  productive 
of  no  action  by  congress. 

The  question  of  appointing  delegates  to  the 
approaching  International  Congress  of  Entomol- 
ogy was  referred  to  the  executive  committee. 

The  following  officers  were  elected: 

President— "Dt,  John  B.  Smith. 

First  Vioe-presidewt—jyT.  S.  A.  Forbes. 

Second  Vice-president —TTofesBOT  V.  L.  Kellogg. 

Seoretary'Treasurer—'PTofeaaoT  C.  R.  Crosby. 

Additional  Members  of  the  Eofeoutive  Committee 
—Professor  J.  H.  Comstock,  Dr.  W.  M.  Wheeler, 
Mr.  E.  A.  Schwars,  Professor  J.  M.  Aldrich, 
Rev.  Professor  C.  J.  S.  Bethune,  Professor  Law- 
rence Bruner. 

MemJ>er  of  the  Committee  on  Nomenclatwre— 
Professor  T.  D.  A.  Cockerell  (to  succeed  himself). 

The  report  of  the  committee  on  nomenclature 
concerning  the  nomenclature  of  gall  insects  read 
at  the  Baltimore  meeting,  and  printed  in  the 
Annals  for  1909,  was  adopted  as  printed,  with 
the  provision  that  the  society  express  itself  as 
standing  with  the  majority  of  the  committee  in 

section  V. 

Mr.  Brues  suggested  that  Professor  Felt  submit 
a  list  of  names  of  gall  insects  that  he  thought 
could  be  accepted  as  standard. 

Moved  and  carried  that  the  request  of  Dr.  Stiles 
published  in  Science,  for  the  preparation  of  a  list 
of  one  hundred  important  names  to  be  adopted  by 
the  Congress  of  Zoology  as  standard,  be  referred 
to  the  executive  committee. 

The  following  amendment  to  the  constitution 
was  adopted:  Article  V.,  Sec.  3.— Election  of  ch- 
eers. All  officers  shall  be  elected  by  ballot  at  the 
annual  meeting  for  the  term  of  one  year  and  shall 
be  eligible  for  reelection.  Their  term  of  office 
shall  commence  with  the  first  of  June  following 
their  election. 

The  secretary  was  instructed  to  take  a  mail 
vote  of  all  members  and  fellows  of  the  society  as 
to  whether  the  present  arrangement  of  paying 
separate  dues  and  subscriptions  to  the  Annals 
should  be  continued,  or  a  single  membership  fee 
of  two  dollars  be  charged,  and  members  receive 
without  further  expense  the  publications  of  the 
society. 

Professor  Sanderson  suggested  the  adoption  of 
a  uniform  style  of  button  for  both  the  entomolog- 
ical societies  meeting  in  affiliation  with  the  Amer- 
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lean  Aflsociation  for  the  Advanoemeiit  of  Scienoe. 
Referred  to  the  offioers. 

The  following  papers  were  read  during  the 
sessions: 

R,  Matheson:  "  Bexnarks  on  the  External  Anat- 
omy of  the  Haliplide." 

W.  M.  Wheeler:  "On  the  Effects  of  Parasitic 
and  Other  Kinds  of  Castration  in  Insects." 

Miss  A.  H.  Morgan :  "  Some  Correlations  of 
May- fly  Structure  and  Habit." 

C.  R.  Crosby:  "Some  Obseryations  by  the  Late 
Professor  Slingerland  and  the  Speaker  on  the  life 
History  of  Heterooordylua  maUnus"  (read  by 
title). 

C.  J.  Triggerson:  "The  life-cycle  of  the  Oak 
Hedge-hog  Gall-fly  {Aonupis  ermooea)." 

F.  L.  Washburn:  "A  Jumping  Seed-gall  on  the 
±iurr  Oak." 

A.  D.  MacGillivray:  "The  Female  Reproductive 
Organs  of  OoryddUa  oomuia" 

W.  L.  W.  Field:  "  The  Offspring  of  a  Captured 
Female  of  Bc^larohia  proserpina."  To  be  pub- 
lished in  April  number  of  Payohe, 

H.  H.  Lyman:  "An  Improyed  Drawer  for  In- 
sect Cabinets  and  a  New  Substance  for  Lining 
them." 

C.  T.  Brues:  "Some  Notes  on  the  Geological 
History  of  the  Parasitic  Hymenoptera." 

J.  C.  Bradley:  "The  Plaiting  of  the  Wings  of 
Hymenoptera." 

T.  J.  Headiee:  "An  Apparatus  for  the  Deter- 
mination of  Optimums  of  Temperature  and  Mois- 
ture for  Insects." 

A.  D.  MacGillivray:  "The  Radial  Sector  in 
Phlehatrophia  mathesoni." 

W.  T.  M.  Forbes:  "A  Structural  Study  of  some 
Caterpillars." 

M.  J.  Elrod:  "The  Blackfoot  GUcier  as  an 
Entomological  Bur3ring  Place"  (read  by  title). 

J.  J.  Davis:  "  Ohaitophorua  popuUfoUa  Fitch 
versus  Chaitophorua  populifoUm  Oestland"  (read 
by  title). 

L.  Haseman :  "  The  Life  History  of  a  Species  of 
PBychodidse"  (read  by  title). 

A.  G.  Hammar :  "  Notes  on  the  Life  History  of 
Fidiohia  ftavipes  Ashmead,  an  Egg  Parasite  of  the 
Grape  Root  Worm  {Fidia  viticida  Walsh)." 

A  very  interesting  and  extensive  exhibition  was 
held  in  conjunction  with  and  under  the  auspices 
of  the  Cambridge  Entomological  Club  in  rooms 
adjoining  the  meeting  hall. 

The  annual  public  address  was  given  by  Dr. 
John  B.  Smith  on  the  evening  of  December  30  in 
the  hall  of  the  Boston  Society  of  Natural  History, 


title,  "  Insects  and  Entomologists:  Their  RdatioBS 
to  the  CkMnmunity  at  Large." 

On  Tuesday  evening  the  visiting  entomok^giits 
were  the  guests  of  the  Cambridge  Entomologieal 
Club  at  a  most  enjoyable  smoker  held  in  Copley 
Hall. 

J.  Chbbtkb  Bradxst, 
Becretary-Treamuner 


THE  ASSOCIATION  OF  OFFICIAL  BBBD 

ANALYSTS 

The  second  annual  meeting  of  the  Associatioo 
of  Official  Seed  Analysts  was  held  in  Boston, 
December  28-29,  1909,  in  connection  with  the 
meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science. 

Agricultural  colics,  experiment  stations  and 
state  departments  of  agriculture  in  twelve  states 
and  the  Canadian  and  the  United  States  depart- 
ments of  agriculture  were  represented. 

Three  papers  were  presented  as  follows: 

"  The  Effect  of  Alternating  Temperature,  on  the 
Germination  of  Seeds,"  by  W.  L.  Goes,  U.  S. 
Department  of  Agriculture. 

"  Importance  of  Uniform  Methods  of  Seed  Test- 
ing," by  A.  D.  Selby,  Ohio  Agricultural  Experi- 
ment Station. 

"The  Sale  of  Adulterated  Farm  Seeds  in  the 
United  States,"  by  E.  Brown,  U.  S.  Department 
of  Agriculture. 

The  greater  part  of  the  time  of  the  meeting  was 
devoted  to  consideration  of  the  reports  of  the  com- 
mittees on  methods  of  seed  testing  and  on  legisla- 
tion. The  report  on  methods  of  seed  testing  for 
purity  was  adopted  as  official  by  the  association 
and  that  on  germination  as  provisional.  The 
report  on  state  legislation  was  adopted  and  the 
secretary  was  instructed  to  prepare  both  reports 
for  publication. 

E.  Bbowk, 
Secretary 

SOCIETIES  AND  ACADEMIES 

THB  OEOLOQIOAL  SOOIETT  OF  WASHHrGTON 

The  228th  meeting  of  the  society  was  held  at 
the  Geoige  Washington  University  <m  Wednesday 
evening,  February  23,  1910. 

Mr.  E.  W.  Shaw,  in  an  informal  ccMnmunication. 
described  a  log-shaped  mass  of  sandstone  included 
in  coal  at  Murphysboro,  Illinois. 

Mr.  P.  S.  Smith  spoke  on  the  formation  of  plain 
surfaces  above  base-level,  with  particular  reference 
to  such  features  observed  in  Alaska. 
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Mr.  D.  B.  Sterrett  presented  a  description  of 
peculiar  boulder  or  toadstool-like  erosion  forms 
oceorring  over  the  outcrop  of  a  batholitli  of  coarse 
porphyritie  granite  in  York  Countj,  S.  O.  Some  of 
these  "  toadstools  "  are  ten  to  fifteen  feet  high  and 
of  similar  thickness,  and  are  still  firmly  attached 
to  the  underlying  granite  mass  by  stems  which 
may  be  only  one  third  as  thick  as  the  boulder. 
The  granite  also  outcrops  as  fioors  or  bosses  sim- 
ilar to  the  occurrences  at  some  of  the  quarries  of 
the  Piedmont  r^on. 

Regular  Program 

Some    Mineral    Relaiione    from    the    Laboratory 

View-pomt:  Abthttb  L.  Day. 

The  fundamental  problems  of  rock  formation, 
to  which  petrologists  are  now  giving  serious  atten- 
tion, require  much  more  than  a  perfunctory  appli- 
cation of  chemistry  and  physics.  The  present 
relations  of  the  minerals  in  the  rocks  are  ac- 
cessible to  the  microscope  under  convenient  con- 
ditions of  observation,  but  their  development  from 
the  fiuid  magma  requires  a  laboratory  study  of 
the  rock-forming  minerals  over  a  wide  range  of 
measured  conditions  of  pressure,  temperature  and 
concentration.  It  is  of  the  first  importance  that 
the  evidence  gathered  be  quantitative  and  perti- 
nent to  the  problem. 

Beoent  laboratory  studies  have  developed  the 
fact  that  the  temperature  of  crystallization  of  a 
mineral  from  its  own  liquid  or  from  a  mixture  is 
generally  variable  and  therefore  imtrustworthy  in 
revealing  the  conditions  of  equilibrium  during 
formation.  Melting  point  measurements  therefore 
furnish  better  determinations  of  the  temperature 
of  change  of  state.  It  is  also  necessary  that  the 
methods  chosen  for  such  determination  be  appro- 
priate to  the  substance  under  investigation,  for 
minerals  are  characterized  by  strong  individuality 
of  behavior  near  the  melting  temperature,  which 
makes  it  impossible  to  apply  a  single  property 
(the  appearance  of  fiuidity,  for  example)  to  de- 
termine when  melting  occurs  in  all  substances. 
The  lack  of  sharpness  in  melting  point  determina- 
tions is  partly  the  result  of  carelessness  in  prepay 
ration  Of  experimental  conditions,  partly  of  mol- 
scalar  inertia  or  Tisoosity  which  prevents  any 
rapid  rearrangement  of  the  molecules  of  the  liquid, 
and  occasionally  (in  isomorphous  mixtures)  to 
changing  composition  during  the  change  of  state. 
The  first  of  these  can  be  eliminated;  the  second  is 
characteristic  of  certain  minerals  and  therefore  a 
matter  of  record;  the  third  is  an  essential  feature 


of  the  problem  requiring  special  study.  The 
earlier  melting  point  data  offer  little  evidence 
upon  which  to  discriminate  between  these  oases. 
An  important  factor  in  rock  formation  is  brought 
to  light  by  the  second  of  the  properties  noted 
above,  of  which  an  excellent  illustration  is  found 
in  quartz.  In  the  laboratory,  the  fusion  of  pure 
silica  does  not  occur  below  1600^  and  is  accom- 
panied by  conditions  of  extreme  viscosity.  In 
nature,  vein  quartz  appears  to  have  crystallized 
below  800®  and  to  have  been  very  fiuid  at  that 
temperature.  This  suggests  that  volatile  ingredi- 
ents must  have  assisted  in  the  formation  of  nat- 
ural quartz  of  which  only  traces  now  remain,  and 
its  proper  laboratory  study  must  indlide  these 
ingredients.  The  situation  also  reveals  what  is 
perhaps  the  chief  function  of  pressure  in  rock 
formation— namely,  in  holding  the  volatile  in- 
gredients in  solution. 

Igneous  Metamorphiem:  A.  C.  Spencer. 
Platinum  in  Southeaatem  Nevada:  Howlaitd  C. 

Banoboff. 

At  the  Key  West  and  Great  Eastern  prospects 
in  the  Ck)pper  King  Mining  District  of  Clark 
County,  Nev.,  platinum  occurs  in  peridotite  dikes 
of  the  enstatite-mica-picrite  variety.  The  proper- 
ties are  situated  in  the  rough  foothills  of  the 
Virgin  Range  at  an  elevation  of  approximately 
3,600  feet  and  are  eight  or  nine  miles  from  the 
Virgin  River. 

The  rocks  in  the  immediate  vicinity  are  gneisses, 
probably  of  pre-Cambrian  age,  and  are  intruded 
along  the  planes  of  schistosity  by  basic  dikes 
which  contain,  in  addition  to  platinum,  primary 
pyrrhotite  (probably  nickeliferous) ,  magnetite, 
chaloopyrite  and  pyrite.  Besides  the  peridotite 
dikes  there  is  also  present  a  typical  homblendite 
dike  which  shovrs  upon  analysis  a  trace  of  plat- 
inum. Alteration  and  concentration  of  the  sul- 
phides in  the  rock  by  solutions  seems  to  increase 
the  percentage  of  platinum  and  nickel,  one  an- 
alysis showing  the  presence  of  .56  of  an  ounce  of 
platinum  to  the  ton  and  over  5  per  cent,  nickel. 
The  dikes  as  exposed  upon  the  surface  vary  in 
width  from  10  to  50  feet  and  are  about  100  feet 
long. 

One  car-load  of  ore  has  been  shipped  from  the 
Key  West  workings.  If  these  properties  were  near 
a  railroad,  or  if  the  ore  could  be  treated  on  the 
ground,  it  is  quite  probable  that  they  would  be 
able  to  produce  bullion.  Under  present  conditions, 
however,  working  expenses  would  be  very  high. 

Edson  S.  Bastin, 

Secretary 
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THB   mSW   TOBK   AOADEICT   OF   80IEN0E8 
BECmON  OF  BIOLOOT 

At  the  regular  meeting  held  at  the  American 
Miueum  on  February  14,  1910,  Professor  C.  C. 
Curtis  presiding,  the  following  papers  were  read: 

VariabiUiy  of  Land  SnaiU  {Oerion)  in  the  Ba- 
hama Islands  with  its  Bearing  on  the  Theory 
of  Geographical  Form  Chains:  Chabtjcb  B. 
Davenpobt. 

Professor  Plate  has  described,  in  the  Arohiv  f. 
Bassen-  und  Qesellsohaftshiol.,  Bd.  IV.,  the  dif- 
ferent forms  of  a  genus  of  land  snails  {Oerion) 
from  the  Bahama  Islands;  and  declares  that  the 
Oerions  of  the  north  coast  of  New  Providence 
constitute  the  best  known  and  most  known  and 
most  manifold  example  of  such  a  morphologic- 
geographic  "  form  chain  "  as  the  Sarasins  describe. 
Going  from  the  west  to  the  east  end  of  the  island 
''regular  and  definitely  directed  changes"  are 
said  to  occur  "conditioned  by  the  amount  of 
precipitation  together  with  an  inner  factor— a 
high  responsiveness  of  the  protoplasm." 

In  January,  1010,  I  collected  shells  in  New 
Providence  from  the  localities  specified  by  Plate 
and  from  several  others.  I  am  now  attempting  to 
breed  them.  Meanwhile  the  evidence  seems  op- 
posed to  Plate's  view,  since  the  ''western"  type 
is  found  at  various  localities  in  the  east  alongside 
of  the  eastern  type.  The  facte  seem  to  accord 
better  with  the  view  of  the  immigration  into  the 
eastern  end  of  New  Providence  of  snails  having 
the  characteristics  of  Cerions  from  the  Eleuthera 
Island  (an  immigration  facilitated  by  geographic 
conditions)  and  by  the  formation  of  varied  com- 
binations of  characters  and  pseudo-blends  by 
hybridization. 

AppUoation  of  the  Quadrat&Mwus  Theory  to  the 
Conditions  in  Theridont  Reptiles  and  the  Gen- 
etic BeUtiums  of  the  Latter  to  the  Mammalia: 
W.  K.  Gbxgobt. 

Beichert's  conclusion  that  the  incus  and  malleus 
of  mammals  represent  the  vestigial  and  meta- 
morphosed jaw  elements  of  lower  vertebrates,  to- 
gether with  the  opposing  view  that  these  ossicles 
in  the  mammalia  have  been  derived  directly  from 
the  supra-  and  eztra-stapedial  cartilages  of  rep- 
tiles, were  considered.  Exception  was  taken  to 
Dr.  Broom's  form  of  the  latter  theory,  which  took 
the  auditory  ossides  of  the  crocodile  as  a  theoret- 
ical starting  point.  All  the  bones  surrounding 
these  elements  in  the  crocodile  had  evidently 
undergone  certain  peculiar  specializations  and  it 


would  be  surprising  if  the  auditory  ossides  them- 
selves had  not  also  suffered  considerable  modi- 
fication in  the  endeavor  to  evolve  an  improved 
auditory  apparatus;  the  resemblances  in  the 
ossides  between  crocodile  and  mammal  may  there- 
fore be  due  chiefiy  to  convergent  evolution.  The 
modem  upholders  of  the  incus-quadrate,  malleas- 
articular  theory  demand  for  the  ancestral  mammal 
a  freely  movable  quadrate,  similar  to  that  of  the 
lizard;  but  this  was  because  they  seem  to  push  too 
far  the  biogenetic  law.  The  incus  or  supposed 
homologue  of  the  quadrate  at  present  appears  in 
the  embryo  as  a  freely  movable  bone,  but  this 
does  not  prove  that  it  has  always  been  freely 
movable.  These  investigators  had  passed  by  the 
theridonts  of  the  Permian  and  Triassic  because  in 
these  reptiles  the  quadrate  was  fixed  at  its  upper 
end;  but  a  slight  atrophy  of  the  posterior  border 
of  the  squamosal  would  have  greatly  inereased 
the  mobility  of  the  quadrate. 

Paleontological  and  embryological  evidenoe 
showed  that  the  existing  joint  between  the  skull 
and  the  lower  jaws  in  mammals  is  a  neomorph, 
probably  developed  pari  passu  with  the  atrophy  of 
the  quadrate  and  articular  bones.  The  applicattoa 
of  Beichert's  theory  to  the  Theriodfmtia  required 
only  that  the  vestigial  quadrate  should  be  freed 
from  its  squamosal  socket,  and  secondly  that  it 
and  the  articular  should  be  brought  into  contact 
with  the  stapes  or  primary  auditory  rod.  But 
how  can  we  concdve  an  adaptive,  meehanical 
motive  for  this  extraordinary  diangeT  Such 
seems  to  be  furnished  by  the  embryology  of  the 
tympanic  chamber  of  mammals.  As  is  wdl  known, 
this  chamber  appears  below  the  ossides  as  a 
diverticulum  of  the  first  gill  opening.  It  grows 
upward  and  embraces  the  ossides,  which  finally 
appear  to  be  inside  the  cavity  but  are  morpholog- 
ically outside  of  it,  since  they  never  pierce  its 
epithdium.  So  in  the  hypothetical  pro-mammal 
the  vestigial  quadrate  and  articular  on  the  one 
hand  and  the  stapedial  rod  on  the  other  may  have 
been  embraced  by  the  up-growing  tympanic  sack 
or  chamber  and  finally  pressed  into  contact  with 
each  other.  The  vestigial  jaw  dements  may  thus 
have  come  to  share  in  the  vibrations  of  the  diam- 
ber  and  of  the  stapes,  and  thus  was  initiated  their 
career  as  accessory  auditory  ossides.  A  somewhat 
analogous  case  is  the  transformation  in  siluroid 
fishes  of  certain  vertebral  appendages  into  a  chain 
of  ossicles  for  transmitting  vibrations  from  the 
air  bladder  to  the  internal  ear. 
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THE  CHOICE  OF  MEDICINE  AS  A 
PROFESSION  * 

One  of  the  most  difficult  and  important 
questions  for  the  college  student  to  decide 
is  the  question:  ''What  occupation  shall  I 
choose  when  I  graduate  from  colleger' 
It  is  a  question,  moreover,  which  every 
student  ought  to  decide  for  himself.  Every 
person's  occupation  should  be  suited  to 
his  tastes  and  capabilities  and  no  one  can 
decide  whether  a  given  occupation  is  suited 
to  an  individual's  tastes  and  capacities  so 
well  as  the  individual  himself.  It  makes 
no  difference  who  the  student  is  or  what  he 
is;  if  he  is  the  millionaire's  son  and  fool- 
ishly believes  he  need  pursue  no  occupation 
at  all,  or  if  he  is  the  merchant's  son  and  is 
destined  to  fall  into  some  niche  prepared 
for  him  by  parental  industry,  the  truth 
still  remains  that  if  he  is  to  enjoy  the  best 
gifts  of  life  he  must  have  occupation  and 
that  the  occupation  chosen  should  be  one 
in  which  he  can  labor  happily  and  use^ 
fully.  Every  student  here  present  should 
study  this  question  with  the  conviction  that 
it  is  in  many  respects  the  most  important 
and  vital  question  of  his  life. 

You  are  all  to  be  congratulated  upon  the 
opportunity  which  is  offered  you  for  se- 
curing a  college  education.  Whatever  you 
eventually  do,  whatever  occupation  you 
elect  to  pursue,  this  college  education  will 
stand  you  in  good  stead,  the  higher  its 
value  the  more  wisely  you  avail  yourselves 
of  the  opportunity  it  offers.  It  is  some- 
what the  fashion  nowadays  to  carp  at  the 
so-called  liberal  education  and  it  is  cer- 

^  Lecture   delivered  November  2,   1909,  to  the 
studente  of  Tufts  College. 
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tainly  true  that  it  does  not  accomplish  all 
we  have  expected  of  it,  a  question  we  can 
not  consider  at  the  present  time.  Many 
persons  have  attempted  to  say  what  this 
same  liberal  education  ought  to  consist  of. 
In  my  opinion  we  may  seek  far  and  yet 
find  no  better  definition  than  that  given  by 
Huxley.    He  said : 

That  man,  I  think,  has  had  a  liberal  education 
who  has  been  so  trained  in  youth  that  his  body 
is  the  ready  servant  of  his  wiU,  and  does  with 
ease  and  pleasure  all  the  work  that,  as  a  mech- 
anism, it  is  capable  of;  whose  inteUect  is  a  cold 
clear  logic  engine,  with  aU  its  parts  of  equal 
strength  and  in  smooth  working  order;  ready 
like  a  steam  engine,  to  be  turned  to  any  kind  of 
work,  and  spin  the  gossamers  as  well  as  forge  the 
anchors  of  the  mind;  whose  mind  is  stored  with 
a  knowledge  of  the  great  and  fundamental  truths 
of  nature  and  the  laws  of  her  operations;  one 
who,  no  stimted  ascetic,  is  full  of  life  and  fire, 
but  whose  passions  are  trained  to  come  to  heel 
by  a  vigorous  wiU,  the  servant  of  a  tender  con- 
sdenoe;  who  has  learned  to  love  all  beauty, 
whether  of  nature  or  of  art^  to  hate  aU  vileness, 
and  to  respect  others  as  himself. 

Such  an  education  as  this  Tufts  College 
wiU  give  you  if  you  do  your  part ;  such  an 
education  as  this  will  prepare  you  for  any 
vocation  and,  better  still,  will  furnish  you 
with  the  general  knowledge  which  will  en- 
able you  to  select  your  eventual  occupation 
understandingly.  But  remember  too,  as 
Gibbons  says,  that:  ''Every  one  has  two 
educations,  one  which  he  receives  from 
others  and  one,  more  important,  which  he 
gives  himself."  Do  not  neglect  this  self- 
education. 

The  earlier  in  your  college  course  you 
are  enabled  to  choose  your  profession,  the 
better  it  will  be  for  you,  because  early  de- 
cision will  enable  you  to  choose  your  elect- 
ive studies  in  such  a  manner  as  to  bear 
directly  upon  your  professional  work.  Mr. 
Flexner  in  an  article  in  Science  has  said 
that  "statistics  roughly  compiled  seem  to 
indicate  that  perhaps  seventy-five  per  cent. 


of  the  members  of  the  first-year  law  dasses 
at  Columbia  and  Harvard  knew  while  in 
college  that  they  would  study  law  after- 
wards," and  this  would  certainly  indicate 
that  an  earnest  student  should  be  able  to 
make  his  decision  early  enough  to  take  ad- 
vantage of  the  college  offerings.  Unfor- 
tunately it  is  the  case  that  many  college 
men  form  false  ideals  of  what  the  profes- 
sions really  are.  They  idealize  them  from 
too  narrow  a  view  point,  and  slowly  learn- 
ing that  they  are  different  in  a  practical 
way  from  the  conceptions  they  have 
formed,  they  become  dissatisfied  with  them. 
They  become,  as  it  were,  the  round  p^s  in 
the  square  holes.  They  do  not  fit.  They 
have  chosen  professions  for  which  they  are 
unsuited.  This  idealization  of  the  profes- 
sion is  especially  true  of  those  cont^n- 
plating  the  study  of  medicine.  If  we  could 
look  into  the  different  aspirants'  minds  and 
see  depicted  there  the  different  ideals  that 
each  one  had  formed,  I  am  sure  we  should 
find  a  strange  and  incongruous  society  of 
physicians ! 

But,  on  the  other  hand,  we  should  find 
that  all  had  idealized  certain  qualities, 
though  in  different  proportions.  One  man 
sees  himself  as  the  noted  surgeon  dashing 
about  the  country  in  his  high-power  motor, 
performing  miraculous  operations  with 
curiously  shaped  instruments,  and  reaping 
a  huge  harvest  of  professional  fees. 
Another  sees  himself  the  fashionable 
consultant,  the  Doctor  Firmin,  concern- 
ing whom  Thackeray  has  told  us  so 
much,  without  whose  approval  and  ad- 
vice no  one  who  is  any  one  (at  least  so 
far  as  his  bank  account  is  concerned),  can 
pass  conventionally  to  the  grave.  Another 
pictures  himself  as  the  man  of  sci- 
ence working  in  his  laboratory  and  dis- 
covering the  cure  of  cancer,  which  shall 
make  him  for  all  time  a  benefactor  of  the 
liuman  race;  or  lie  sees  himself  the  special- 
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ist  who  knows  everything  which  is  known 
in  some  small  branch  of  medical  knowledge, 
and  who  is  bending  his  best  endeavors  to 
searching  out  those  secrets  of  his  specialty 
which  are  as  yet  unknown.  Or  he  sees 
himself  as  the  teacher  who  is  helping  others 
to  prepare  themselves  for  the  medical  pro- 
fession ;  or  as  the  army  surgeon  whose  med- 
ical knowledge  is  making  possible  some 
vast  engineering  achievement  like  the 
Panama  Canal ;  or  the  surgeon  on  the  side 
lines  who  dashes  out  to  render  first  aid  to 
the  injured  gladiator  of  the  football  arena, 
or  as  the  medical  expert,  clashing  swords 
with  the  cross-examining  attorney  in  the 
heated  atmosphere  of  the  brain-storm.  Or 
lastly  he  sees  himself  as  the  old-fashioned 
country  doctor,  passing  his  life  among  the 
tranquil  beauties  of  nature,  and  driving  in 
his  battered  buggy  from  village  to  village 
and  from  farmhouse  to  farmhouse,  suc- 
coring the  wounded,  tending  the  sick; 
alleviating  their  pain  and  directing  their 
treatment,  a  veritable  good  Samaritan 
doing  his  best  for  the  good  of  his  fellows; 
making  a  sufiScient  livelihood  for  his  simple 
wants  and  happy  in  the  position  he  has 
made  for  himself,  a  respected  councillor 
and  loved  friend. 

Such  are  the  various  aspects  in  which 
the  physician  ordinarily  appears  to  the 
average  lay  mind ;  as  the  surgeon,  the  con- 
sultant, the  specialist,  the  expert,  the  offi- 
cial, the  teacher,  the  hygienist  and  the 
general  practitioner  or  family  physician— 
or  sa  one  combining  any  or  all  these  func- 
tions in  varying  degree.  And  such  to  a 
certain  extent  the  average  physician  really 
IS  and  the  diversity  of  his  functions  is  one 
of  the  great  attractions  of  the  profession. 
Ideals  of  such  types  blended  together  rep- 
resent what  the  medical  profession  really 
is,  but  by  far  the  preponderating  type  is 
the  type  of  the  old-fashioned  country  doc- 


tor, the  general  practitioner  whether  he  be 
in  country  or  in  town. 

By  far  the  larger  part  of  the  regular 
medical  profession  of  to-day  is  the  family 
physician,  who  pursues  medicine  for  the 
love  he  has  for  it  and  for  the  love  he  bears 
his  fellows.  And  I  say  this  confidently, 
knowing  them  as  I  do,  and  speaking  con- 
ceming  them  and  not  as  one  of  them.  But 
I  believe  it  would  be  hard  to  make  them 
confess  it  of  themselves,  for  the  twentieth- 
century  physician  does  not  wear  his  heart 
upon  his  sleeve.  He  is  half  ashamed  of 
his  altruistic  tendencies  and  often  tries  to 
hide  them  under  a  cloak  of  simulated 
roughness.  He  labors  without  pay  in  the 
hospitals  and  the  slums;  he  foi^ets  the 
weariness  of  his  body  and  the  pleasure  of 
its  indulgence  in  his  delight  in  his  call- 
ing; he  is  charitable  to  the  poor;  con- 
siderate of  the  moderately-well-to-do ;  he 
is  a  friend  to  those  in  afSiction  and  is 
always  ready  to  assume  their  burdens. 
If  his  work  is  arduous  and  the  rewards 
are  small,  if  his  patients  are  exacting  and 
his  worries  are  great,  he  is  always  buoyed 
up  by  the  consolation  of  the  scientific  in- 
terest of  his  work  and  by  the  knowledge  of 
its  usefulness.  He  is  to-day  a  worthy  ex- 
ponent of  the  highest  and  noblest  of  all  the 
professions,  **the  flower  of  our  civiliza- 
tion," as  Robert  Louis  Stevenson  has  said, 
and  his  duties  are  often  of  such  a  nature 
as  to  enable  him  to  touch  the  heroic. 

An  incident  of  this  latter  nature,  rela- 
tively so  common  in  medical  practise  as 
scarcely  to  excite  comment  among  physi- 
cians, was  related  to  me  the  other  day  by  a 
spectator,  because  of  its  humorous  aspect. 
The  patient,  a  child,  was  dying  of  blood 
poisoning  and  it  was  hoped  that  by  the 
transfusion  of  blood  from  a  healthy  living 
person  by  the  new  Crile  method,  its  life 
might  be  saved.  Several  members  of  our 
pathological     department     offered     their 
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blood  for  this  purpose  and  one  of  them  was 
chosen.  Let  me  remark,  in  passing,  that 
he  had  never  before  seen  the  child  nor  its 
parents.  An  incision  two  or  three  inches 
long  was  made  in  his  arm,  deep  enough  to 
expose  his  radial  artery.  The  artery  was 
drawn  from  its  sheath,  cut  squarely  across, 
a  tube  was  inserted  in  its  lumen  and  the 
blood  from  his  body  permitted  to  flow  into 
a  vein  of  the  unconscious  child,  the  arms 
of  the  donor  and  the  recipient  being  bound 
closely  together.  This  juxtaposition  was 
continued  for  twenty  minutes  or  more. 
The  pain  to  the  donor  was  sickening,  a  pul- 
sating drag  on  the  incised  artery  and  its 
moving  contact  against  the  sensitive  cut 
skin ;  the  danger  was  frightful,  for  let  but 
one  of  those  minute  organisms  causing  the 
blood  poisoning  in  the  child  enter  into  the 
circulation  of  the  volunteer  and  his  fate 
was  sealed.  Anxiously  the  group  of  physi- 
cians at  the  bedside  watched  the  increasing 
pallor  of  the  donor,  and  the  tension  became 
so  great  that  they  could  hardly  bear  it. 
Then  one  of  them  (himself  a  volunteer)  re- 
marked: '*How  does  it  feel,  Larry,  to  be  a 
martyr  r*  and  in  the  smile  which  followed, 
the  situation  was  saved.  And  the  story 
was  related  because  of  its  humor ! 

To  attain  success  in  the  practise  of  medi- 
cine a  man  must  possess  knowledge  to  de- 
cide and  courage  to  perform  combined  with 
a  love  for  truth,  honor,  justice  and  purity. 
Such  success  means  for  the  most  part  mod- 
erate competency,  a  large  part  of  the  com- 
pensation being  its  scientific  interest  and 
the  satisfaction  experienced  by  the  knowl- 
edge of  a  duty  well  performed;  any  one 
who  has  experienced  the  satisfaction  of 
alleviating  pain  or  saving  life  will  not 
underrate  this  compensation.  It  can  not 
be  estimated  in  money  terms,  but  even  in 
this  mercantile  age  the  average  physician 
is  one  who  feels  more  satisfaction  in  the 
thought  that  he  has  saved  the  life  of  a 


child  for  its  parents,  or  that  of  a  mother 
for  her  children,  than  would  come  to  him 
in  the  enjoyment  of  the  steam  yacht  of 
modem  high  finance.  As  a  money-making 
profession  medicine  ranks  low.  The  same 
capital,  industry  and  time  would  bring  a 
larger  financial  return  in  almost  any  other 
calling.  At  present  it  may  be  said  of  the 
profession  that  most  of  its  votaries  make  a 
modest  income  and  but  few  a  large  income, 
though  it  can  not  be  denied  that  there  are 
a  few  who  enjoy  very  large  incomes  de- 
rived from  the  profession  of  medicine. 
Any  one  who  estimates  the  values  which 
money  can  buy  as  above  those  which  I  have 
tried  to  indicate  would  do  well  to  choose 
some  other  profession. 

But  there  are  also  other  advantages  in 
the  profession  of  medicine  as  a  life  work. 

In  the  first  place  it  is  essentially  a 
gentleman's  profession.  No  one  can  suc- 
ceed in  it  unless  he  be  a  gentleman  at 
heart,  and  this  fact,  well  understood,  ad- 
mits him  into  the  best  and  pleasantest  cir- 
cles of  the  social  community.  He  meets 
people  of  culture;  he  associates  with  edu- 
cated men  and  women;  with  those  who 
make  and  administer  our  laws  and  who 
direct  our  charities  and  educational  insti- 
tutions. Such  environment  is  enormously 
stimulating  to  his  intellectual  life. 

In  spite  of  the  fact  that  he  is  anybody's 
servant,  he  is  nevertheless  his  own  master. 
He  can  arrange  his  work  to  suit  himself 
and  he  submits  to  no  dictation  as  to  how 
it  shall  be  done.  It  is  he  who  decides 
what  he  shall  do  and  how  he  shall  do  it. 
He  is  not,  as  in  so  many  other  occupations, 
the  instrument  of  another's  will. 

Notwithstanding  the  fact  of  the  ardu- 
ousness  of  his  calling,  he  has,  of  course,  his 
periods  of  leisure,  and  this  leisure  is  at 
his  own  disposal,  as  is  the  case  in  few  other 
occupations.  His  home  life  is  perhaps 
more  complete  than  is  found  in  any  other 
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occupation  excepting  the  ministry.  His 
reading  is  broad,  and  always  dealing  with 
new  things,  and  in  this  way  his  interests 
are  continually  broadening. 

Another  advantage  of  his  profession  is 
his  association  with  all  classes  of  the  com- 
munity, with  men,  women  and  children, 
^whereas  in  other  callings  his  association  is 
chiefly  with  men.  In  other  words,  he  is 
studying  humanity  instead  of  pursuing  the 
elusive  dollar. 

Mr.  Barney,  last  week,  spoke  to  you  of 
the  crowded  condition  of  the  profession  of 
the  law.  The  profession  of  medicine  is 
also  crowded.  But  reviewing  the  question 
judicially,  so,  it  seems  to  me,  are  all  the 
other  professions  and  callings,  this  crowd- 
ing and  competition  extending  into  every 
branch  of  human  activity  wherein  men  and 
v^omen  gain  a  livelihood.  At  the  present 
time  the  only  exception  to  this  rule  seems 
to  be  the  general-housework  girl! 

Speaking  of  the  profession  of  the  law, 
it  is  customary  to  point  out  to  aspirants  for 
legal  honors  the  value  of  a  knowledge  of 
law  in  other  departments  of  human  activ- 
ity, and  students  are  told  of  the  immense 
collateral  value  of  such  a  knowledge  in 
politics;  in  administrative  positions;  in 
banking,  real  estate,  insurance  and  other 
occupations;  and  the  implication  is  made 
that  medicine  relates  only  to  the  simple 
practise  of  medicine.  Such  a  conclusion 
as  this  is  a  greatly  mistaken  one.  Medicine 
in  recent  years  has  experienced  such  a 
broadening  of  its  field  of  usefulness  as  is 
the  case  in  no  other  profession.  The  foun- 
dation of  such  institutions,  the  Rockefeller 
Institute,  etc.,  has  created  an  entirely  new 
field  for  the  physician  in  the  direction  of 
the  research  worker.  Nearly  every  hos- 
pital of  note  throughout  the  country  has 
established  such  laboratories  for  the  study 
of  the  causes  and  prevention  of  disease, 
and  it  is  a  matter  now  beginning  to  be  well 


understood  that  the  duty  of  the  hospital  is 
not  only  to  care  for  the  sick,  but  to  study 
new  methods  for  the  cure  and  prevention 
of  disease  among  the  well.  Such  positions 
as  these  call  for  highly  trained  medical 
men,  and  it  is  a  field  which  will  soon  be 
greatly  enlarged  by  the  establishment  of 
clinical  chemical  laboratories  as  well  as 
those  for  pathological  and  bacteriological 
research. 

The  great  expansion  of  our  life  insur- 
ance companies  has  necessitated  the  em- 
ployment of  a-  greatly  increased  number 
of  physicians,  and  the  time  is  not  remote 
when  these  great  institutions  will  under- 
stand the  benefit  which  will  accrue  to  them 
in  the  establishment  of  research  workers 
who  shall  demonstrate  lines  upon  which 
human  life  may  be  prolonged. 

The  increase  in  the  size  and  number  of 
charitable  institutions  also  calls  for  a 
largely  increased  number  of  medical  at- 
tendants and  new  necessities  caused  by  our 
extending  civilization  are  daily  springing 
up— such  necessities  as  the  supervision  of 
our  water  supplies ;  our  drainage  disposal ; 
physical  culture;  quarantine  regulations 
and  board  of  health  investigations.  In 
fact  all  the  great  economic  problems  of  the 
day  are  problems  which  must  be  largely 
decided  by  physicians;  as  examples  of 
which  attention  is  directed  to  the  suprem- 
acy of  the  Japanese  in  their  struggle 
against  Russia,  a  supremacy  largely  due 
to  the  health  and  effectiveness  of  their 
troops,  as  perfected  by  physicians.  And 
the  German  exploitation  of  Africa  and  the 
building  of  our  own  Panama  Canal,  were 
both  rendered  possible  by  the  conquest  of 
the  tropics  by  the  physician. 

And  we  see  the  trained  physician  sought 
out  as  a  teacher  of  sociology,  of  psychol- 
ogy, of  zoology  and  physiology  and  in 
other  fields  as  yet  barely  touched  by  the 
plough  of  progress.     Such  teaching  posi- 
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tioDB  can  generally  be  associated  with  a  po- 
sition in  a  hospital  or  public  institution 
also  carrying  a  small  salary,  and  afford  a 
highly  attractive  means  of  gaining  a  mod- 
est livelihood. 

The  preparation  for  the  practise  of  med- 
icine calls  for  four  years  of  hard  but  in- 
teresting work  in  the  medical  school,  and 
at  least  one  year's  supplementary  work  in 
a  hospital.  The  medical  school  work  is 
elaborately  described  in  all  medical  school 
catalogues.  To  describe  it  here  would  be 
beyond  the  scope  of  the  present  lecture. 
It  might  be  briefly  summed  up  as  a  study 
of  the  human  body  in  health  and  disease, 
and  the  study  of  disease  with  its  causes, 
prevention  and  treatment.  The  hospital 
work  means  the  actual  practise  of  medi- 
cine in  the  hospital  under  the  direction  of 
an  experienced  physician. 

Now  the  preparation  for  the  medical- 
school  work  in  the  college  should  in  my 
mind  be  somewhat  along  the  following 
lines: 

In  the  first  place  I  would  advise  every 
student  to  do  some  work  every  day.  The 
enthusiastic  student  could  do  more,  and 
the  less  enthusiastic  less,  but  I  would  ad- 
vise every  student  to  do  some,  and  it  is  as- 
tonishing how  much  one  can  accomplish 
by  steady  persistent  routine  work,  even  if 
but  little  time  is  devoted  to  it.  And  I 
would  also  advise  every  student  to  study 
some  subject  thoroughly,  the  idea  being 
that  he  should  understand  what  it  involves 
to  acquire  accurate,  precise  knowledge; 
partly  that  he  should  have  the  benefit  of 
the  mental  training  thereof,  and  partly 
that  he  should  have  the  direct  benefit  of 
the  knowledge  itself. 

Lord  Broughton's  ideal  of  education 
was  to  know  something  of  everything  and 
everything  of  something.  Of  course  that 
is  not  practical  now-a-days  when  knowl- 
edge is  so  diverse  and  extensive,  but  to 


know  a  few  subjects  pretty  wdl  and  one 
subject  very  well  seems  to  me  to  be  all  we 
have  a  right  to  expect  from  the  average 
college  student.  To  express  this  in  differ- 
ent terms;  I  mean  that  it  is  fair  to  at  least 
ask  of  a  conscientious  student  that  he 
should  each  year  receive  a  good  passing 
mark  in  all  his  studies  and  an  A  or  B  in 
one.  Another  thing  which  he  should  get 
from  this  college  training  is  a  good  phy- 
sique, for  the  mere  physical  work  of  the 
study  and  practise  of  medicine  is  such  as 
to  demand  a  strong  and  vigorous  body. 
Epictetus  said  that  he  was  a  spirit  drag- 
ging about  a  corpse!  Let  no  such  spirit 
as  this  contemplate  the  study  of  medicine! 
And  he  should  have  a  well-disciplined 
mind,  because  the  study  and  practise  of 
medicine  call  for  a  high  degree  of  self- 
control. 

Special  studies  given  in  the  college  which 
will  be  of  inestimable  value  to  him  in  the 
medical  school  are  biology  (including 
botany),  physics,  chemistry,  Latin  and 
Greek,  English,  German  and  French. 

I  have  placed  biology  first  because  I  con- 
sider it  of  the  first  importance,  and  let  me 
say,  in  passing,  that  you,  as  students  of 
Tufts  College,  are  fortunate  in  having  at 
the  head  of  your  department  of  biology 
one  of  the  most  distinguished  biologists  in 
the  country.  It  is  a  great  privilege  to  be 
allowed  to  sit  under  this  inspiring  teacher 
and  at  the  risk  of  making  myself  unpopu- 
lar with  him,  I  would  advise  every  student 
in  the  college,  no  matter  what  he  intends 
to  be,  to  take  at  least  one  course  in  biology, 
that  he  may  learn  what  science  and  scien- 
tific methods  really  mean.  By  studying 
biology  you  not  only  are  enabled  to  form 
a  pretty  correct  idea  as  to  what  the  study 
of  medicine  is  like ;  to  judge  whether  or  no 
you  are  likely  to  make  a  success  of  it;  you 
not  only  familiarize  yourselves  with  the 
scientific    methods    of   study,    cultivating 
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your  powers  of  observation,  of  noticing 
similarities  and  differences,  and  of  describ- 
ing what  you  see,  learning  to  use  the  scalpel 
and  the  microscope;  bnt  yon  also  store 
yonr  mind  with  a  knowledge  of  facts,  proc- 
esses and  methods  which  will  later  be  of 
direct  value  to  you  in  the  study  of  medi- 
cine. It  would  be  hard  for  you  to  realize 
how  much  time  is  lost  in  teaching  medical 
students  these  methods  of  study  which 
each  one  of  you  should  acquire  with- 
out unusual  effort  in  your  college  course. 
It  is  sometimes  said  of  the  work  in  col- 
lie that  it  is  not  so  much  the  things 
you  learn  as  the  knowledge  of  how  to 
learn  which  is  valuable  to  the  student 
in  after  life.  I  think  this  statement  con- 
veys a  false  impression.  It  seems  to  me 
that  the  college  student  preparing  him- 
self for  the  study  of  medicine  can  not  only 
learn  how  to  study  to  the  greatest  advan- 
tage, but  that  he  can  also  store  his  mind 
with  facts  and  principles  which  will  be  of 
enormous  value  to  him.  I  believe  that  the 
mind  should  be  r^arded  in  part  as  a  store- 
house of  facts,  which  can  be  drawn  upon 
in  emergency  like  a  balance  in  the  bank. 
I  have  never  heard  any  one  question  the 
utility  of  a  bank  balance  unless  perchance 
it  was  too  large!  Another  advantage  to 
the  medical  student  of  the-  study  of  biol- 
ogy in  college  is  that  it  familiarizes  him 
with  animal  life  in  its  simplest  forms  be- 
fore he  begins  to  study  it  in  its  most  com- 
plex form  as  evinced  in  man.  By  such 
study  he  is  enabled  to  take  a  bird's  eye 
view,  as  it  were,  of  his  subject  before  he  de- 
votes himself  to  its  intimate  study.  It  is 
like  studying  the  map  of  a  city  before  we 
explore  the  city. 

Second  to  the  study  of  biology,  in  its 
imi>ortance  to  the  medical  student,  I  should 
rank  physics.  No  one  can  properly  under- 
stand the  various  processes  of  the  human 
body  who  does  not  possess  a  knowledge  of 


physics.  Everything  we  do,  everything  we 
say,  everything  we  think  and  everything 
that  goes  on  within  us  is  due  to  physical 
cause,  and  a  knowledge  of  these  underly- 
ing physical  principles  is  absolutely  essen- 
tial to  a  knowledge  of  medicine.  I  rank 
physics  second  to  biology  only  because 
some  knowledge  of  physics  must  of  neces- 
sity be  included  in  a  knowledge  of  biology. 

Third  on  my  list  of  collateral  studies 
comes  chemistry.  A  knowledge  of  chem- 
istry is  of  absolute  necessity  to  the  medical 
student  because  it  deals  with  the  composi- 
tion of  everything  he  comes  in  contact 
with.  Before  he  can  study  material  things 
to  advantage  he  must  know  of  what  they 
are  composed.  So  important  is  chemistry 
that  it  is  taught  in  the  different  degrees  in 
every  medical  school  in  the  country,  but  it 
would  be  of  the  greatest  advantage  to  the 
prospective  medical  student  if  he  could  ob- 
tain a  good  general  knowledge  of  organic 
and  inorganic  chemistry,  including  quali- 
tative and  quantitative  analysis,  before  he 
entered  the  medical  school;  it  would  give 
him  extra  time  for  his  purely  medical 
studies,  and  it  would  enable  him  to  master 
more  easily  his  biological  and  medical 
chemistry.  Chemistry,  as  you  know,  has 
a  language  of  its  own  and  a  great  saving 
of  time  is  made  if  the  language  alone  is 
acquired. 

Fourth  in  importance  in  the  list  of  col- 
lateral studies  is  Latin,  important  to  med- 
ical men  because  it  is  the  language  of  the 
scholar  and  because  medical  men  should 
be  preeminently  scholars.  The  language  of 
medicine  is  essentially  derived  from  the 
classics;  every  bone  and  every  muscle, 
every  artery  and  every  vein;  every  nerve 
and  every  organ  is  described  in  terms  of 
classical  derivation.  So  also  are  all  the 
drugs,  and  even  our  prescriptions  are 
written  in  Latin,  though  the  Latin  in  some 
instances  would  give  Cicero  a  surprise  he 
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would  never  recover  from!  Some  knowl- 
edge of  Latin  is  essential ;  a  more  extended 
knowledge  is  highly  desirable  as  an  acces- 
sory aid  to  memory. 

Advanced  English  I  place  fifth  in  my 
list,  giving  it  a  lower  place  because  a 
knowledge  of  English  is  presupposed.  But 
in  including  it  I  mean  to  advise  the  more 
advanced  and  critical  knowledge  of  the 
language;  a  knowledge  which  permits  us  to 
speak  and  write  it  fluently  and  elegantly. 
A  knowledge  which  has  enlarged  our  vo- 
cabulary and  has  made  us  widely  ac- 
quainted with  English  literature  and  its 
development— a  knowledge  which  has  de- 
veloped the  reading  habit  and  which  makes 
us  familiar  with  other  people's  thoughts 
and  habits  of  thought.  If  I  were  to  teach 
English  to  prospective  medical  students,  I 
should  also  lay  great  stress  upon  the  daily 
theme  upon  current  events. 

German  and  French  I  place  sixth  and 
seventh  in  my  list  as  valuable  chiefly  by 
enabling  us  to  become  conversant  with  the 
literature  and  scientific  progress  of  other 
nations  and  peoples.  One  or  more  foreign 
medical  journals  a  week  help  one  amaz- 
ingly to  keep  pace  with  foreign  progress. 
German  and  French  are  valuable,  too,  as 
enabling  us  to  communicate  at  first  hand 
with  foreigners  if  we  study  abroad,  or  with 
our  foreign  patients  in  practise  at  home. 
Few  persons,  not  physicians,  realize  how 
greatly  our  foreign  population  is  increas- 
ing. I  remember  at  my  clinic  one  day, 
when  I  was  late,  and  four  children  had 
been  kept  for  me  to  examine,  that  one  was 
an  Italian,  one  a  Bussian,  one  a  Greek  and 
one  a  Syrian! 

Economics  and  sociology  would  come 
eighth  and  ninth  in  the  procession,  both  of 
immense  importance  to  the  medical  man; 
tenth  and  eleventh,  at  the  risk  of  being 
called  an  iconoclast,  I  should  rank  drawing 
and  painting,  and  shorthand  writing,  and 


to  round  out  the  dozen,  let  us  add  public 
speaking. 

These  subjects  will  not,  of  course,  oc- 
cupy the  student's  whole  time  while  in  col- 
lege. Place  is  left  for  other  elective 
studies.  In  these  other  elective  fields  the 
student  can  roam  according  to  his  fancy. 
The  suggested  studies  form  the  basis  of 
his  work;  the  supplementary  excursions 
furnish  variety.  Nothing  is  lost  from  the 
broadening  effects  of  his  college  course, 
but  much  is  gained  from  its  concentration. 

And  now,  before  I  release  you  for  your 
short  respite  of  well-earned  leisure,  let  me 
quote  to  you  the  words  of  Kipling  to  the 
students  in  a  London  Hospital,  and  say 
that  I  need  not  ''stretch  your  patience  by 
talking  to  you  about  the  high  ideals  and 
lofty  ethics  of  a  profession  which  exacts 
from  its  followers  the  largest  responsibility 
and  the  highest  death  rate— for  its  prac- 
titioners—of any  profession  in  the  world. 
If  you  will  let  me,  I  will  wish  you  in  your 
future  what  all  men  desire — enough  work 
to  do  and  strength  enough  to  do  the  work." 

Habold  Williams 
Tufts  College  Medical  School 


lAT  INTERNATIONAL  COOPERATIVE  INVES- 
flOATION  ON  ELECTRICAL  STANDARDS 

The  International  Electrical  Conference, 
which  met  in  London  in  October,  1908,  passed 
certain  resolutions  with  regard  to  electrical 
units  and  standards,  but  left  to  an  interna- 
tional committee,  which  was  established  at 
that  time,  the  duty  of  completing  the  specifi- 
cations for  the  concrete  electrical  standards, 
and  of  deciding  upon  a  new  numerical  value 
for  the  Weston  normal  ceU  which  could  be 
adopted  internationally. 

As  is  well  known,  the  value  for  the  ClaA 
standard  cell  (1.434  volts  at  15"*  C.)  which 
was  adopted  by  the  Chicago  Electrical  Con- 
gress in  1893,  was  not  accepted  by  Oermany. 
After  further  experimental  investigations, 
Germany  adopted  the  value,  1.4328  volts  at 
15°  C.    England,  America,  France  and  some 
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other  countries  have  followed  the  Chicago 
Congress,  whereas  other  countries  have  fol- 
lowed Germany,  and  hence  there  have  heen 
two  different  values  for  the  volt  in  use. 

In  course  of  time,  the  method  of  preparation 
of  the  Clark  cell  was  improved  so  that  the 
cell  became  more  reliable,  but  at  the  same 
time  its  electromotive  force  was  slightly  al- 
tered. At  the  Bureau  of  Standards,  an  allow- 
ance was  made  for  the  change  in  the  E.M.F. 
of  the  Clark  cell,  so  as  to  preserve  the  unit  of 
electromotive  force  unaltered.  In  England, 
however,  the  original  numerical  value  was  re- 
tained in  spite  of  the  fact  that  the  new  cells 
had  slightly  different  values  from  the  old. 
The  result  was  that  a  discrepancy  arose  be- 
tween the  values  in  use  in  England  and 
America.  Hence,  there  were  and  still  are 
three  different  volts  in  use  in  different  coun- 
tries. The  Weston  normal  cell,  officiaUy 
adopted  at  the  London  Conference  in  place  of 
the  Clark  cell,  has  the  following  values:  In 
America,  1.0189  at  26**,  equivalent  to  1.019126 
volts  at  20** ;  in  Germany,  1.0186  volts  at  20** ; 
in  England,  1.0184  volts  at  20**.  Some  of  the 
other  countries  have  the  same  value  as  Amer- 
ica, others  the  same  as  Germany.  England 
adopted  the  last-named  value  only  one  year 
ago,  and  no  other  country,  as  far  as  known, 
has  followed  its  example. 

The  London  Conference  of  1908  adopted  the 
ohm  as  represented  by  the  resistance  of  a 
specified  column  of  mercury,  and  the  ampere 
as  represented  by  a  certain  mass  of  silver  de- 
posited in  a  silver  voltameter,  as  the  two  in- 
dependent fundamental  electrical  units,  and 
declared  that  the  value  of  the  volt  should  be 
derived  from  these  two.  The  electrochemical 
equivalent  of  silver  adopted  at  London  was 
1.11800  milligrams  of  silver  per  second  per 
ampere  of  current.  It  was  known  that  differ- 
ent investigators  had  obtained  different  values 
for  the  electrochemical  equivalent  of  silver, 
according  to  the  kind  of  voltameter  used  and 
the  methods  of  preparing  the  silver  nitrate,  so 
that  the  international  committee  found  itself 
confronted  with  the  problem  of  preparing 
specifications  for  the  voltameter,  when  there 
was  a  great  difference  of  opinion  as  to  the 
proper  procedure  and  aS  to  the  true  value  of 


the  electrochemical  equivalent  of  silver,  which 
had,  however,  been  definitely  fixed  by  the  con- 
ference. 

The  International  Committee  on  Electrical 
Units  and  Standards  is  authorized  by  the 
London  Conference  to  complete  the  work  of 
the  conference  and  to  carry  on  intercompari- 
sons  of  standards  among  different  countries, 
and  to  promote  investigations  upon  the  sub- 
ject of  electrical  units  and  standards,  to  the 
end  of  securing  international  uniformity  with 
the  highest  obtainable  accuracy.  This  com- 
mittee represents  eleven  different  countries, 
there  being  two  members  each  from  America, 
England,  France  and  Germany,  and  one  mem- 
ber each  from  Austria,  Italy,  Russia,  Switzer- 
land, HoUand,  Belgium  and  Japan.  The 
president  of  the  committee  is  Professor  Dr.  E. 
Warburg,  president  of  the  Eeichsanstalt, 
Berlin;  vice-president.  Dr.  R.  T.  Glazebrook, 
director  of  the  National  Physical  Laboratory, 
London;  treasurer.  Professor  S.  W.  Stratton, 
director  of  the  Bureau  of  Standards;  secre- 
tary. Professor  E.  B.  Rosa,  physicist  of  the 
Bureau  of  Standards.  The  other  eleven  mem- 
bers of  the  committee  are  as  follows:  Dr. 
Osuke  Asano,  Department  of  Communica- 
tions, Tokyo,  Japan;  M.  Rene  Benoit,  Bureau 
International,  Sevres,  France;  Dr.  N.  Egeroff, 
director,  General  Chamber  of  Weights  and 
Measures,  St.  Petersburg,  Russia;  Professor 
Eric  Gerard,  Li^ge,  Belgium;  Professor  H. 
Haga,  Groningen,  Holland;  Dr.  Ludwig  Kus- 
minsky.  Commission  of  Weights  and  Meas- 
ures, Vienna,  Austria;  Dr.  Stephen  Lindeck, 
Physikalisch-Technische  Reichsanstalt,  Ber- 
lin, Germany;  Professor  Gabriel  Lippmann, 
The  Sorbonne,  Paris;  Professor  Antonio 
Rditi,  Florence,  Italy;  Mr.  A.  P.  Trotter, 
Electrical  Standards  Laboratory,  Whitehall, 
London;  Professor  H.  F.  Weber,  Ziirich, 
Switzerland. 

In  addition  to  the  fifteen  members  ap- 
pointed by  the  International  Electrical  Con- 
ference, the  committee  was  authorized  to 
elect  associate  members  to  assist  in  carrying 
on  its  work,  and  at  its  first  meeting  in  Lon- 
don, following  the  conference,  five  associate 
members  were  elected  as  follovra:  Dr.  W. 
Jaeger,  of  Berlin;  Mr.  F.  E.  Smith,  of  Lon- 
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don;  Professor  Paul  Janet,  of  Paris;  Pro- 
fessor n.  S.  Carhart,  of  Ann  Arbor,  Michi- 
gan, and  Dr.  P.  A.  Wolff,  of  the  Bureau  of 
Standards,  Washington. 

It  was  impossible  to  select  a  new  value  of 
the  Weston  normal  cell  in  terms  of  the  ohm 
and  the  ampere  until  the  latter  should  be  more 
precisely  defined  than  had  been  done  by  the 
London  Conference.  Correspondence  among 
the  members  of  the  committee  who  were  con- 
nected with  national  standardizing  institu- 
tions seemed  to  indicate  that  it  would  be 
impossible  to  agree  upon  the  specifications  of 
the  silver  voltameter  without  further  investi- 
gation, and  it  was  proposed  by  the  American 
members  of  the  committee  that  a  joint  in- 
vestigation to  clear  up,  as  far  as  possible, 
outstanding  problems  on  the  standard  cell  and 
the  silver  voltameter  be  arranged  with  repre- 
sentatives of  several  of  the  national  standard- 
izing laboratories  as  participants.  Professor  S. 
W.  Stratton  in  his  capacity  as  director  of  the 
Bureau  of  Standards  offered  the  facilities  of 
the  Bureau  of  Standards  for  an  international 
investigation,  and  in  his  capacity  as  treasurer 
of  the  International  Committee  on  Electrical 
Units  and  Standards  offered  to  secure  the 
funds  to  pay  the  expenses  of  the  investigation. 
In  this  connection  he  received  valuable  assis- 
tance from  Mr.  John  W.  Lieb,  Jr.,  who 
placed  the  matter  before  the  governing  bodies 
of  the  American  Institute  of  Electrical  Engi- 
neers, the  National  Electric  Light  Associa- 
tion, the  Association  of  Edison  Illuminating 
Companies  and  the  Illuminating  Engineering 
Society.  These  four  societies  made  appro- 
priations of  $500  each  to  defray  the  expenses 
of  the  proposed  investigation.  Their  gener- 
osity in  this  matter  is  very  highly  appreciated 
by  the  International  Committee  on  Electrical 
Units  and  Standards.  Some  smaller  contri- 
butions were  also  received. 

It  was  arranged  that  the  proposed  investi- 
gation should  be  carried  out  at  the  Bureau  of 
Standards  by  representatives  of  that  insti- 
tution together  with  one  delegate  from  the 
Physikalisch-Technische  Eeichsanstalt,  Ber- 
lin, one  from  the  National  Physical  Labora- 
tory, London,  and  one  from  the  Laboratoire 


Central  d'Electricit^,  Paris.  The  European 
delegates,  as  appointed  by  the  directors  of  the 
three  above  named  institutions,  are  Professor 
W.  Jaeger,  Mr.  F.  E.  Smith  and  Profeaaor  F. 
Laporte.  These  gentlemen  have  had  a  very 
considerable  experience  in  work  with  standard 
cells  and  silver  voltameters,  have  published 
various  investigations  on  the  same,  and  are 
eminently  qualified  to  represent  their  respec- 
tive institutions  and  to  join  in  the  work  of 
research  and  deliberation  upon  the  variooB 
questions  that  will  arise  during  their  stay  in 
Washington.  The  representatives  of  the 
Bureau  of  Standards  are  Professor  E.  B. 
Eosa  and  Dr.  F.  A.  Wolff.  In  addition  to 
published  papers,  a  great  deal  of  experimental 
work  has  been  done  at  the  Bureau  of  Stand- 
ards which  is  not  yet  published,  which  throws 
considerable  light  upon  the  questions  at  issue. 

In  addition  to  the  work  on  standard  cells 
and  the  silver  voltameter,  a  comparison  is  to 
be  made  of  the  resistance  standards  of  the 
several  national  standardizing  institutions. 
The  wire  standards  of  the  Beichsanstalt,  the 
National  Physical  Laboratory  and  the  Bureau 
of  Standards  differed  only  about  two  parts  in 
a  hundred  thousand  at  the  last  intercompari- 
son  about  a  year  ago,  the  standards  of  the 
first  two  of  the  above  institutions  having 
been  fixed  independently  by  legally  specified 
mercury  ohms.  It  is  expected  that  a  common 
value  of  the  international  ohm  will  be  agreed 
upon,  so  that  no  difference  grreater  than  one 
part  in  a  hundred  thousand  will  exist  between 
the  wire  standards  of  the  national  standardiz- 
ing institutions. 

It  is  confidently  expected  that  the  com- 
mittee will  succeed  in  coming  to  a  satisfac- 
tory agreement  with  respect  to  the  official 
specifications  of  the  silver  voltameter  and  the 
Weston  normal  cell,  and  will  be  able  to  agree 
upon  a  value  for  the  latter  which  can  be 
recommended  to  all  countries  of  the  world 
for  adoption.  The  degree  of  accuracy  which 
is  now  obtainable  in  electrical  measurements, 
both  in  absolute  measurements  and  in  rela- 
tive measurements,  far  surpasses  what  was 
possible  in  1893,  and  indeed  has  increased 
greatly  within  the  last  five  years.     There  is 
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reason  to  belieye  that  yalues  adopted  now  will 
be  satisfactory  for  a  generation  at  least  with- 
out change.  The  European  delegates  have 
brought  with  them,  from  their  own  labora- 
tories, a  quantity  of  apparatus  and  chemicals 
in  order  that  they  may  reproduce  work  done 
in  their  owa  laboratories  at  the  Bureau  of 
Standards,  as  accurately  as  possible.  Stand- 
ard cells  will  be  set  up  by  the  representatives 
of  each  of  the  four  institutions,  and  accu- 
rately compared  and  tested.  In  the  same  way 
different  forms  of  silver  voltameters  will  be 
operated  in  series  with  one  another,  and  the 
quantity  of  silver  dei>osited  in  each  determined 
with  very  great  accuracy.  The  Bureau  of 
Standards  has  provided  every  facility  for 
carrying  on  this  work  expeditiously  and  with 
the  highest  precision. 

The  three  European  delegates  arrived  from 
Europe  recently,  and  proceeded  to  Washing- 
ton after  a  short  stay  in  New  York,  in  time 
to  begin  their  work  at  the  appointed  time, 
AprO  1.  It  is  not  known  how  long  the  work 
will  continue,  but  it  is  hoped  to  complete  it 
in  two  months. 

Edward  B.  Eosa 


FEDERAL  EXPENDITURES  FOR   THE  CON- 
SERVATION OF  THE  NATIONAL  HEALTH 

Certain  contributors  to  American  Health 
(the  official  organ  of  the  American  Health 
League,  published  by  the  Committee  of  One 
Hundred)  have  expressed  the  opinion,  that 
while  the  care  and  health  of  animals  is  a  mat* 
ter  of  extreme  imi>ortance  to  the  federal  gov^ 
emment,  the  health  of  human  beings,  on  the 
other  hand,  is  a  matter  of  indifference.  At 
least,  this  is  what  one  would  infer  from  the 
following  quotations  taken  from  American 
Health: 

John  Pease  Norton,  PhJ).,  American  Health, 
March,  1908,  page  12: 
We  look  with  horror  on  the  blade  plague  of  the 
middle  ages.  The  black  waste  was  but  a  passing 
doud  compared  with  the  white  waste  visitation. 
Of  the  people  living  to-day  over  eight  millions 
wUl  die  of  tuberculosis,  and  the  federal  govern- 
ment does  not  raise  a  hand  to  help  them. 


THB  DEPARTMEXT  OF  AGRICULTURE  PROTECTS 

ANIMALS 

The  Department  of  Agriculture  spends  seven 
million  dollars  on  plant  health  and  animal  health 
every  year,  but,  with  the  exception  of  the  splendid 
work  done  by  Doctors  Wiley,  Atwater  and  Bene- 
dict, Congress  does  not  directly  appropriate  one 
cent  for  promoting  the  physical  well-being  of 
babies.  Thousands  have  been  expended  in  stamp- 
ing out  cholera  anaong  swine,  but  not  one  dollar 
was  ever  voted  for  eradicating  pneumonia  among 
human  beings. 

Mrs.  Gibson  Amoldi,  Bulletin  of  the  Committee 
of  One  Hundred  on  National  Health,  Sep- 
tember, 1909,  page  8: 

The  national  government  of  the  United  States 
spends  $7,000,000  on  plant  and  animal  health 
every  year,  and  hundreds  of  thousands  fighting 
beetles  and  potato  bugs,  but  not  one  cent  to  aid 
the  six  million  babies  that  will  die  imder  two 
years  of  age  during  the  next  census  period  while 
mothers  sit  by  and  watch  in  utter  helplessness. 
This  number  could  probably  be  decreased  by  as 
much  as  one  half.  Why  is  nothing  done?  .  .  . 
Bulletin  No.  33  of  the  Committee  of  One  Hundred 
on  National  Health,  October  1909: 

At  a  meeting  held  in  Denver  in  August  an  inter- 
esting paper  on  meat  inspection  was  read  by  Miss 
Lakey,  chairman  of  the  food  committee  of  the 
National  Consumers'  League.  Resolutions  were 
adopted  recommending  that  states  and  cities 
should  provide  more  sanitary  slaughter  houses. 
Miss  Lakey  showed  that  the  federal  inspection  is 
inadequate. 

To  those  who  are  more  familiar  with  the 
health  work  now  being  carried  on  by  the  fed- 
eral government  here  at  Washington  and  in 
its  branch  laboratories,  these  statements, 
while  correct  as  to  certain  details,  are  objec- 
tionable because  of  their  implications.  The 
above  quotation  from  Bulletin  33,  for  ex- 
ample, was  BO  placed  as  to  carry  (to  the  writer 
at  least)  the  impression  that  the  federal  in- 
spection was  being  criticized,  not  alone  as  to 
the  quantity  of  meat  inspected,  but  also  as  to 
the  quality  of  the  inspection.  The  writer  has 
been  corrected  by  one  who  attended  the  Den- 
ver meeting  of  the  Association  of  State  and 
National  Food  and  Dairy  Departments,  and 
informed  that  the  federal  meat  inspection 
service  was  held  up  by  Miss  Lakey  as  a  e^ood 
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example  to  be  aggressively  followed  by  state 
and  municipal  health  boards.  Inefficiency 
was  not  implied. 

The  object  of  this  article  is  not  to  criticize 
these  contributors  or  the  Committee  of  One 
Hundred,  but  rather  to  point  out  that,  far 
from  being  a  matter  of  indifference,  the  na- 
tional health  is  a  matter  of  the  gravest  con- 
cern. 

For  what  purpose  is  the  health  work  now 
being  carried  on  in  the  following  federal  de- 
partments? 

First:  The  Bureau  of  Chemistry.  The 
work  of  this  bureau  (involving  an  annual  ex- 
penditure of  approximately  $760,000),  partic- 
ularly in  the  enforcement  of  the  food  and 
drugs  act,  is  too  well  known  to  need  descrip- 
tion here.  Even  the  babies  have  not  been 
forgotten;  the  composition  and  digestibility 
of  baby  foods  have  been  studied;  a  more  de- 
tailed and  thorough  study  of  the  subject  has 
been  planned  and  will  probably  be  in  progress 
in  the  near  future.  Considerable  work  is  be- 
ing done  upon  "soothing  syrups''  manufac- 
tured and  sold  in  violation  of  the  food  and 
drugs  act. 

Second:  The  Hygienic  Laboratory  of  the 
Public  Health  and  Marine  Hospital  Service. 
This  laboratory  has  made  investigations  along 
several  lines.  Certain  parasitic  diseases  in 
man  (e.  g.,  hook-worm  disease)  have  been 
studied;  milk  and  its  relation  to  the  public 
health  has  been  a  subject  of  both  extensive 
and  intensive  research.  Investigations  of  the 
dissemination  of  tuberculosis  and  typhoid 
fever  through  interstate  traffic  are  in  progress. 
The  Marine  Hospital  Service  maintains  the 
federal  quarantine  (appropriation — $400,000 
for  the  fiscal  year  ending  June  30,  1909). 
For  the  same  year  congress  appropriated 
$700,000  to  be  used  by  the  Public  Health  and 
Marine  Hospital  Service  "in  case  of  threat*- 
ened  or  actual  epidemic  of  cholera,  typhus 
fever  ...  in  aid  of  state  and  local  boards 
...  in  preventing  and  suppressing  the  spread 
of  same.  ..." 

Third:  The  investigations  on  the  food  and 
nutrition  of  man  now  being  carried  on 
through  the  Office  of  Experiment   Stations. 


Likewise,  of  undoubted  value  is  the  woric  of 
the  Surgeon  General  of  the  United  States 
Army.  The  work  done  by  that  office  in  pointr- 
ing  out  the  relation  between  the  mosquito  and 
the  spread  of  yellow  fever  is  obviously  of  yital 
importance. 

Fourth:  The  Bureau  of  Animal  Industry. 
In  this  bureau  the  federal  health  work  is  be- 
ing carried  on  through  several  of  its  diTisions. 
The  Meat  Inspection  Division  (for  which 
congress  appropriates  $3,000,000  per  year)  in- 
spects the  inter-state  traffic  in  meat,  thus 
assuring  the  coxmtry  a  clean  meat  supply. 
Hook  worm  in  man  was  first  susj^ected 
through  the  work  that  has  been  done  with 
this  parasite  in  animals. 

To  certain  criticisms  of  the  federal  inspec- 
tion a  very  interesting  reply  by  the  Bureau 
of  Animal  Industry  is  to  be  found  in  the 
Twenty-third  Annual  Keport  of  that  bureau 
for  1906,  page  443,  et  seq. 

The  Dairy  Division  is  making  every  effort 
to  cleanse  and  purify  and  improve  the  milk 
and  dairy  products  of  the  country.  The 
proper  construction,  care  and  ventilation  of 
the  bam,  as  well  as  improved  methods  of  ma- 
king cheese,  are  subjects  of  investigation. 
For  the  inspection  of  butter-renovating  fac- 
tories $10,000  are  expended  annually.  For 
investigations  on  methods  of  improving  the 
quality  and  quantity  of  dairy  products,  $30^- 
000  are  exx>ended  annually. 

If  the  amount  of  money  expended  by  the 
federal  government  through  these  several 
bureaus  (considerably  over  $4,000,000  -per 
annum)  may  be  taken  as  a  correct  measure  of 
the  interest  taken  in  their  work,  it  follows 
that  the  national  health  is  a  matter  of  some- 
thing more  than  incidental  interest  to  the 
federal  authorities.  The  above-mentioned 
amounts,  however,  do  not  by  any  means  repre- 
sent the  total  amount  expended  through  chan- 
nels making  for  the  national  health.  If  the 
eating  of  certain  abnormal  varieties  of  com 
in  certain  localities  induces  seriously  dis- 
eased conditions  in  the  people  eating  it,  is  the 
expenditure  in  studying  the  biology  of  the 
com  any  less  useful  than  that  in  studying  the 
disease  in  man? 
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The  relations  of  some  of  the  branches  of 
federal  activity  to  the  public  health  are  very 
direct  and  obvious.  Some  of  the  investiga- 
tions of  the  Hygienic  Laboratory  of  the  Pub- 
lic Health  and  Marine  Hospital  Service,  for 
example,  resulting  in  the  tracing  of  typhoid 
fever  to  contaminated  milk,  are  evidently  made 
for  the  immediate  protection  of  the  public. 
The  work  of  the  Meat  Inspection  Division  in 
preventing  the  sale  of  the  meat  of  diseased 
animals  is  just  as  inmiediate  in  its  purpose. 
It  is  evident  that  a  plentiful  supply  of  whole- 
some food  is  as  essential  to  the  health  of  a 
I>eople  as  any  other  measure  for  the  preven- 
tion or  eradication  of  disease.  Well-nour- 
ished bodies  may  resist  disease  where  impov- 
erished ones  succumb. 

But  the  bearings  of  other  branches  of  fed- 
eral activity  upon  the  public  health  may  not 
be  so  obvious  to  the  superficial  or  casual  ob- 
server. To  such  an  observer  the  study  of  the 
proper  construction  and  ventilation  of  a  barn 
may  not  be  as  close  to  the  public  health  as 
the  study  of  the  properties  of  an  antitoxic 
serum.  But  in  these  days  of  preventive  med- 
icine we  are  willing  not  alone  to  be  cured  of 
disease,  but  even  to  prevent  it  in  almost  any 
way  whatsoever — ^for  example,  by  using  only 
clean  milk,  from  clean,  healthy  cows,  and 
which  obviously  can  only  be  kept  clean  and 
healthy  in  bams  of  sanitary  construction 
and  ventilation.  The  enemy  (the  pathogenic 
microorganism  in  this  case)  will  enter  through 
any  gate.    All  of  them  must  be  closed. 

The  figures  quoted  above  have  been  taken 
from  Document  No.  1,031,  House  of  Repre- 
sentatives (Treasury  Department  Document 
Ko.  2,516),  Estimates  of  Appropriations  for 
tiie  fiscal  year  ending  June  30,  1910;  also. 
Treasury  Department  Document  No.  2,533, 
Statements  of  Balances,  Appropriations  and 
Disbursements  of  the  Government  for  the 
fiscal  year  ended  June  30, 1908.  Both  of  these 
publications  are  easily  obtainable  by  those 
interested,  at  the  Library  of  the  IT.  S.  De- 
partment of  Agriculture. 

W.  N.  Bero 
Wabhingtok,  D.  C. 


A    DEPARTMENT   OF    PUBLIC    HEALTH 

Senator  Owen  has  introduced  in  the  senate 
a  bill  establishing  a  Department  of  Public 
Health,  which  has  been  read  twice  and  re- 
ferred to  the  Committee  on  Public  Health 
and  National  Quarantine.  The  principle  of 
this  bill  has  been  approved  by  the  committee 
of  one  hundred  of  the  American  Association 
for  the  Advancement  of  Science,  and  mem- 
bers of  the  Association  are  urged  to  make 
efforts  to  secure  the  passage  of  the  bill,  more 
especially  by  writing  letters  to  members  of 
congress  endorsing  the  principle  of  the  bill 
and  in  favor  of  a  wide  extension  of  the  present 
health  work  of  the  national  government. 

President  Taft,  in  his  public  addresses,  as 
in  his  first  annual  message  to  congress,  both 
the  great  political  parties  in  their  platforms, 
the  National  Grange,  the  American  Federa- 
tion of  Labor,  the  American  Medical  Asso- 
ciation, the  Committee  of  One  Hundred,  and 
others,  have  put  themselves  on  record  as  in 
favor  of  a  broad  reform  of  the  existing  situa- 
tion. It  is  important  to  impress  upon  con- 
gress that  there  is  a  thoughtful  and  wide- 
spread demand  in  this  country  for  compre- 
hensive reform  at  this  time. 


THE  AMERICAN   CHEMICAL  SOCIETY 

The  summer  meeting  of  the  American 
Chemical  Society,  to  be  held  in  San  Francisco, 
July  12-15,  1910,  promises  to  be  one  of  the 
pleasantest  outings  ever  enjoyed  by  the  mem- 
bers of  the  society. 

A  special  train  made  up  of  the  Santa  Fe's 
finest  equipment  will  leave  Chicago  on  the 
evening  of  July  4,  arriving  at  Colorado 
Springs  on  the  morning  of  July  6.  About  six 
hours  will  be  allowed  for  a  trip  to  Manitou, 
the  Garden  of  the  Gods  or  to  the  top  of  Pikes 
Peak.  Leaving  about  one  o'clock  the  train 
will  reach  Adamana  on  July  7  and  a  half  day 
will  be  spent  in  a  visit  to  the  Petrified  Forests, 
two  of  which  and  possibly  three  may  be  exam- 
ined. Leaving  Adamana  that  night  the  party 
will  arrive  at  the  Grand  Canyon  of  the  Colo- 
rado on  the  morning  of  July  8  where  the  day 
will  be  spent.  Leaving  the  Grand  Canyon 
that  evening  the  train  will  arrive  at  Redlands 
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and  Eiveraide,  California,  the  following  after- 
noon and  about  two  hours  and  a  half  will  be 
given  to  the  semi-tropical  scenery  of  each  of 
these  two  cities.  Sunday,  July  10,  wiU  be 
spent  at  Los  Angeles,  leaving  there  in  the 
evening  and  arriving  at  Lang,  Cal.,  on  the 
following  morning.  At  Lang  the  borax  mines 
wiU  be  visited  on  invitation  of  Mr.  S.  T. 
Mather,  of  the  Thorkildsen-Mather  Company, 
where  the  party  will  be  their  guests  imtil  about 
1:30  o'clock,  when  the  train  will  leave  for 
Santa  Barbara,  giving  us  about  £ve  hours  in 
that  unequalled  seaside  resort.  During  the 
night  the  train  will  leave  for  San  Francisco 
via  the  coast  route  of  the  Southern  Pacific, 
probably  reaching  our  destination  about  twelve 
o'clock  on  July  12. 

The  meeting  will  follow  and  our  entertain- 
ment by  the  California  Section.  The  tenta- 
tive program  for  our  entertainment  includes: 
first,  a  steamer  trip  around  the  Bay  and  out 
through  the  Colden  Gate;  second,  a  trip  to  the 
top  of  Mt.  Tamalpais  and  to  the  Muir  Woods, 
the  first  giving  us  an  extensive  view  of  the 
ocean,  the  bay  and  the  surroimding  mountains 
and  hills,  while  the  second  contains  fine  speci- 
mens of  the  coast  redwood  (Sequoia  semper- 
virena);  third,  an  excursion  on  the  Ocean 
Shore  Bailway  to  Pescadero  with  a  possible 
return  via  the  Santa  Clara  Valley ;  fourth,  an 
excursion  to  the  vineyards  and  wineries  of  the 
Italian-Swiss  colonies  in  Sonoma  County; 
fifth,  a  visit  to  the  University  of  California 
at  Berkeley;  sixth,  a  visit  to  Stanford  Uni- 
versity with  a  possible  automobile  trip  through 
the  orchards  of  the  Santa  Clara  Valley;  sev- 
enth, a  camping  out  trip  for  one  night  and 
parts  of  two  days  into  the  Big  Basin,  the 
State  Park,  where  some  of  the  biggest  red- 
woods are  to  be  seen;  also  it  is  hoped  to  visit 
some  of  the  local  manufacturing  plants. 

Following  the  meeting  the  party  will  dissolve 
as  a  whole,  returning  as  they  desire,  either 
via  the  smelters  in  Utah  and  Colorado,  via  the 
beautiful  scenery  of  the  Canadian  Pacific,  or 
via  the  National  Yellowstone  Park. 

Unusually  low  rates  have  been  obtained 
from  Chicago;  namely,  $62.50  for  the  round 
trip  from  that  city  with  $15  extra  if  the  party 
returns  via  the  northern  routes.     There  will 


be  $6.50  extra  railway  fare  on  the  side  trip  to 
the  Grand  Canyon.  The  berth  rate  from 
Chicago  to  San  Francisco  will  be  $14  with  an 
additional  charge  for  the  four  extra  days  in 
transit  in  lieu  of  hotel  expenses,  as  the  Pull- 
mans will  be  used  throughout  the  trip.  This 
additional  charge  will  approximate  $7  on  the 
berth  rate. 

The  Puget  Sound  Section  are  hoping  that  a 
considerable  number  of  the  members  may  de- 
cide to  return  via  Seattle  and  if  a  party  can 
be  formed  they  will  make  every  effort  to  show 
us  their  own  delightful  surroundings. 

In  view  of  the  efforts  that  are  being  made 
by  the  California  members  and  of  the  unusual 
attractions  of  the  trip,  it  is  hoped  that  a  spe- 
cial effort  will  be  made  by  eastern  members 
to  be  present  at  the  meeting.  Beservations  for 
the  special  train  will  be  made  in  the  order  of 
their  receipt.  Any  members  of  allied  societies 
going  west  at  this  time  who  may  wish  to  share 
in  the  privileges  of  the  special  train  should 
address  the  secretary,  Charles  L.  Parsons,  New 
Hampshire  College,  Durham,  N.  EL 


SCIENTIFIO  NOTES  AND  NEWS 

Before  the  Paris  Academy  of  Sciences  on 
March  4,  M.  Picard  m.ade  a  eulogy  on  the  late 
Alexander  Agassiz.  Mr.  Agassiz  had  attended 
a  meeting  of  the  academy  two  weeks  pre- 
viously. 

The  will  of  Alexander  Agassiz,  dated  Sep- 
tember 17, 1906,  was  filed  at  Newport,  on  April 
14.  He  bequeathed  $200,000  to  Harvard  Uni- 
versity, half  for  the  Musetmi  of  Comparative 
Zoology  and  half  for  its  publications.  The 
university  also  receives  scientific  apparatus 
and  books,  and  will  ultimately  receive  the 
further  sum  of  $12,000.  Mr.  Agassiz  further 
bequeathed  $50,000  to  the  National  Academy 
of  Sciences  and  an  equal  sum  to  the  American 
Academy  of  Arts  and  Sciences.  $25,000  is 
left  to  the  Newport  School  of  Manual  Train- 
ing, to  which  ultimately  $6,000  will  be  added. 
Mr.  Agassiz's  will  further  provides  that  in  the 
case  of  the  death  of  any  one  of  his  three  sons 
without  issue  his  share  of  the  estate  shall 
ultimately  go  to  Harvard  University  for  the 
Museum  of  Comparative  Zoology. 
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On  the  occasion  of  the  retirement  of  Dr. 
Charles  F.  Chandler,  head  of  the  Department 
of  Chemistry  of  Columbia  University,  a  testi- 
monial is  to  be  tendered  in  his  honor  tinder 
the  auspices  of  the  Chemists'  Club,  the  Society 
of  Chemical  Industry,  the  American  Chemical 
Society,  the  American  Electro-Chemical  So- 
ciety, the  American  Institute  of  Chemical 
Engineers  and  the  Verein  Deutscher  Chem- 
iker.  The  form  of  the  testimonial  has  been  ar- 
ranged as  follows :  first,  a  banquet  at  the  Wal- 
dorf-Astoria, on  Saturday,  April  30,  at  7  p.m.  ; 
second,  the  presentation  of  a  bronze  bust  in 
heroic  size,  to  be  executed  by  Mr.  J.  Scott 
Hartley,  which  bust  it  is  expected  will  finally 
be  presented  to  the  Chandler  Museum  of 
Columbia  University,  while  a  replica  will  be 
presented  to  Mrs.  Chandler,  and  third,  the 
creation  of  a  Chandler  testimonial  fund  for 
the  purpose  of  purchasing  books  for  the  library 
of  the  Chemists'  Club.  Subscriptions  for  the 
dinner  (five  dollars)  and  to  the  testimonial 
may  be  sent  to  the  treasurer  of  the  committee 
of  arrangements,  Dr.  Morris  Loeb,  273  Madi- 
son Avenue,  New  York  City. 

Sm  William  Hamsat  will  be  president  of 
the  British  Association  for  the  meeting  to  be 
held  next  year  at  Portsmouth. 

On  the  occasion  of  the  installation  of  the 
Duke  of  Devonshire  as  chancellor  of  the  Uni- 
versity of  Leeds,  on  June  11,  the  degree  of 
doctor  of  science  will  be  conferred  on  Lord 
Kayleigh,  Sir  Clements  Markham  and  Dr. 
Osier. 

The  Eoyal  College  of  Surgeons  of  England 
has  awarded  a  gold  medal  to  Dr.  Hobert 
Pletcher,  principal  assistant  librarian  of  the 
library  of  the  surg^n  general's  office  in 
Washington,  in  recognition  of  his  services  in 
connection  with  the  indexing  of  the  catalogue 
of  that  library. 

The  Philadelphia  Gleographical  Society  has 
conferred  its  gold  medal  on  Commander 
Eobert  E.  Peary,  who  lectured  before  it. 

Sm  Harry  Johnston,  G.C.M.G.,  has  been 
elected  a  corresponding  member  of  the  Italian 
Geographical  Society. 


A  Malacological  Club  has  been  formed  at 
Boston,  with  Professor  E.  S.  Morse  as  the 
first  president. 

PREsroENT  Charles  E.  Van  Hise,  of  the 
University  of  Wisconsin,  will  attend  the  In- 
ternational Geological  Congress  at  Stockholm, 
Sweden,  this  summer,  sailing  from  Quebec  on 
July  1  for  Liverpool.  He  may  be  accom- 
panied by  Professor  C.  K.  Leith  of  the  geo- 
logical department. 

Dr.  George  Grant  MacCurdy  has  been  ap- 
pointed to  represent  Yale  University  at  the 
International  Congress  of  Americanists  to  be 
held  in  the  City  of  Mexico,  September  8  to  14, 
1910. 

Professor  Poulton,  F.R.S.,  Dr.  Dixey,  fel- 
low of  Wadham  College,  and  Dr.  Malcolm 
Burr,  New  College,  have  been  appointed  as 
representatives  of  Oxford  University  at  the 
International  Congress  of  Entomology  to  be 
held  at  Brussels  in  August  next. 

Dr.  Arthur  Twining  Hadlet,  president  of 
Yale  University,  has  accepted  an  invitation  to 
deliver  the  golden  jubilee  address  before  the 
University  of  California  on  May  17. 

The  council  of  the  Institute  of  Metak, 
London,  has  initiated  an  annual  series  of  May 
lectures.  The  first  will  be  given  on  May  24  by 
Professor  W.  Gowland,  F.R.S.,  on  "The  Art 
of  Working  Metals  in  Japan," 

Professor  Willum  Graham  Sumner,  of 
Yale  University,  eminent  for  his  contributions 
to  sociology  and  economics,  died  on  April  12, 
at  the  age  of  sixty-nine  years. 

The  Eev.  Jeremiah  Lett  Zabriskie,  known 
for  his  work  in  entomology  and  microscopy, 
died  at  his  home  in  Brooklyn,  on  April  2,  at 
the  age  of  seventy-five  years. 

Sm  EoBERT  GiFFEN,  the  eminent  British 
statistician,  died  on  April  12,  at  the  age  of 
seventy-three  years. 

Professor  Julien  Fraipont,  rector  of  the 
University  of  Li%e,  well  known  for  his 
writings  on  anthropology  and  geology,  died  on 
March  22  in  his  fifty-third  year. 

Mr.  Adolph  Lewisohn  has  given  $130,000 
to  Mt.  Sinai  Hospital  for  the  erection  of  a 
pathological  laboratory. 
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We  learn  from  Nature  that  the  valuable  col- 
lection of  shells  formed  by  the  late  Mr.  Thomas 
Gray,  of  Glasgow,  who  died  recently  at  the 
advanced  age  of  eighty-nine,  has  been  left  by 
him  to  Kelvingrove  Museum,  Glasgow.  More 
than  7,000  species  of  shells  are  represented  in 
the  collection. 

Professor  Hilary  Bauerman,  of  London, 
who  died  on  December  5,  aged  seventy-five, 
leaving  an  estate  of  the  value  of  £15,000,  be- 
queathed £500  to  the  memorial  fund  of  the 
Iron  and  Steel  Institute.  The  residue  of  his 
property  he  left  subject  to  a  life  interest, 
to  be  applied  in  the  encouragement  of  the 
study  of  mineralogical  science  at  the  Royal 
School  of  Mines. 

PREsmENT  Taft  Sent  to  congress  on  April  9 
a  message  recommending  an  appropriation  of 
$50,000  for  a  laboratory  in  which  to  conduct 
investigations  on  cancer.  "  The  very  great 
importance  of  pursuing  the  investigation  into 
the  cause  of  cancer,"  said  the  president,  ^^  can 
not  be  brought  home  to  the  congress  or  to  the 
public  more  acutely  than  by  inviting  atten- 
tion to  the  memorandum  of  Dr.  Gaylord 
herewith.  Progress  in  the  prevention  and 
treatment  of  human  diseases  has  been  mar- 
velously  aided  by  an  investigation  into  some 
diseases  in  those  of  the  lower  animals  which 
are  subject  to  it,  and  we  have  every  reason  to 
believe  that  a  close  investigation  into  the  sub- 
ject of  cancer  in  fishes,  which  are  frequently 
swept  away  by  an  epidemic  of  it,  may  give  us 
light  upon  this  dreadful  human  scourge." 

Cincinnati's  city  council  has  repealed  the 
ordinance  passed  a  year  ago  whereby  ''more 
daylight  was  to  be  gained  for  workers  by  set- 
ting local  clocks  two  hours  fast  from  May  to 
October  of  each  year." 

A  letter  has  been  received  from  Professor 
E.  B.  Frost,  director  of  the  Yerkes  Observa- 
tory, regarding  recent  observations  of  Halley^s 
Oomet  made  at  that  place.  On  April  12  Pro- 
fessor Frost  found  the  comet  more  conspicuous 
than  the  adjacent  star  c  Piscium,  and  Pro- 
fessor Barnard  estimated  the  nucleus,  which 
was  not  stellar,  to  be  two  magnitudes  fainter 
than  this  star.  On  April  14  the  comet  was 
photographed  with  6  m.  exposure.    No  tail  was 


visible  with  any  of  the  instruments.  Visual 
observations  of  the  spectrum  were  made  by 
Professor  Frost  and  Dr.  Slocum,  and  showed 
a  distinct  continuous  spectrum  from  the  nu- 
cleus. No  bright  bands  or  lines  were  seen. 
The  intensity  of  the  continuous  spectrum, 
relative  to  the  emission  bands,  has  greatly 
changed  since  the  comet  was  visible  in  the 
evening. 

The  Harpswell  Laboratory,  at  South  Harps- 
well,  Me.,  will  be  open  to  investigators  during 
the  present  summer  from  June  20  until  Sep- 
tember 1.  Owing  to  the  absence  of  Dr.  Kings- 
ley  in  Europe  it  will  be  under  the  charge  of 
Professor  H.  V.  Neal,  of  Knox  College,  Oales- 
burg,  ni.,  to  whom  all  communications  and 
applications  for  places  should  be  addressed. 
Thanks  to  the  participation  of  several  colleges 
and  universities,  the  laboratory  is  in  a  position 
to  offer  its  facilities  free  to  all  who  are  de- 
sirous of  carrying  on  investigations  on  the 
northern  fauna  or  flora.  There  are  only  nine 
rooms  available  for  students,  and  as  some  of 
these  are  already  engaged,  an  early  application 
for  places  is  advisable.  No  circulars  will  be 
issued  this  year. 

The  seventh  annual  session  of  the  Puget 
Sound  Marine  Station,  located  at  Friday  Har- 
bor in  the  State  of  Washington,  will  com- 
mence on  June  28  and  continue  till  August 
8,  1910.  This  station,  which  is  conducted 
upon  a  cooperative  basis  through  the  affiliation 
of  a  number  of  the  educational  institutions 
of  the  northwest,  will  open  this  season  with 
greatly  increased  facilities.  A  laboratory 
building  is  under  construction  which  will  be 
available  for  use  at  the  beginning  of  the 
coming  session.  This  structure  will  be  pro- 
vided with  running  water,  both  fresh  and  salt, 
research  rooms  for  investigators,  dark  room 
for  photography,  facilities  for  elementary  in- 
struction and  a  small  but  well  selected  library 
bearing  upon  the  natural  history  of  the  north- 
west. The  equipment  includes  a  steamer  fitted 
with  dredging  apparatus  for  deep  water  work 
and  small  boats  for  shore  collecting.  Provi- 
sion has  been  made  for  elementary  classes  as 
well  as  for  advanced  students  and  for  investi- 
gators   who    wish   to    pursue    individual  re- 
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searches.  Among  those  who  will  o£fer  courses 
at  the  station  during  the  coming  session  are 
the  following:  Trevor  Kincaid,  professor  of 
zoology.  University  of  Washington ;  Nathaniel 
L.  Gardner,  acting  professor  of  botany,  Uni- 
versity of  California;  W.  J.  Baumgartner, 
assistant  professor  of  zoology.  University  of 
Kansas;  Geo.  B.  Biggs,  assistant  professor  of 
botany,  University  of  Washing^ton;  W.  L. 
Moodie,  instructor  in  botany,  Bellingham 
State  Normal  School;  F.  A.  Hartman,  in- 
structor in  zoology,  Seattle  High  School.  For 
those  wishing  to  investigate  the  marine  fauna 
and  flora  of  the  northwest  coast  the  Puget 
Sound  Marine  Station,  located  in  the  midst 
of  a  picturesque  archipelago  of  rocky  islands, 
offers  an  unsurpassed  opportunity.  Further 
information  with  regard  to  the  station  will  be 
supplied  by  the  director,  Professor  Trevor  Kin- 
caid.  University  of  Washington,  Seattle,  Wash. 


UyiVERSITT  AND  EDUCATIONAL  NEWS 

Johns  Hopkins  University  has  received  an 
offer  of  $260,000  from  the  General  Education 
Board  for  the  purpose  of  aiding  the  university 
in  its  efforts  to  put  into  operation  certain  ex- 
tensions and  improvements  that  have  been 
under  consideration  for  several  years,  in- 
cluding the  erection  of  new  buildings  on  the 
Homewood  site.  This  sum  will  be  contributed 
conditional  on  the  raising  of  a  supplementary 
sum  of  $760,000  by  the  university  by  December 
31,  1910.  The  university,  however,  is  endea- 
voring to  raise  $2,000,000,  half  for  new  build- 
ings, while  the  other  $1,000,000  will  be  used 
for  endowment.  Among  the  extensions  con- 
templated are  a  school  of  engifieering ;  a  law 
school;  a  training  school  for  teachers;  a  de- 
partment of  preventive  medicine,  and  a  build- 
ing for  pathology. 

A  JOINT  hearing  on  the  bills  to  appropriate 
$662,000  for  new  buildings  for  the  College  of 
Agriculture  and  $130,000  for  new  buildings 
for  the  Veterinary  College  at  Cornell  Uni- 
versity was  given  on  April  5  by  the  finance 
committee  of  the  senate  and  the  ways  and 
means  committee  of  the  assembly.  Thirty- 
six  i)ersons  spoke  in  favor  of  the  bills  and  no- 
body appeared  in  opposition  to  them.     From 


the  standpoint  of  the  colleges  addresses  were 
given  by  Acting  Director  H.  J.  Webber,  Dr. 
V.  A.  Moore  and  Director  L.  H.  Bailey.  The 
hearing  was  closed  by  President  Schurman's 
address  summarizing  the  argument. 

Dr.  Cheesman  A.  Herrick,  formerly  prin- 
cipal of  the  William  Penn  high  school  for 
girls,  was  installed  as  president  of  Girard  Col- 
lege on  April  2. 

Dr.  Albert  E.  Giescee,  an  American  and  a 
graduate  of  Cornell  University  in  political 
science,  has  been  elected  rector  of  the  Univer- 
sity of  Cuzco,  Peru.  This  university  was 
founded  by  a  papal  decree  of  1692.  Dr. 
Giescke  went  there  as  a  member  of  the  faculty 
in  1908. 

At  Stanford  University  appointments  have 
been  made  as  follows:  E.  W.  Ponzzer,  of  the 
University  of  Dlinois,  assistant  professor  of 
applied  mathematics;  Hans  Zinsser,  instruc- 
tor in  bacteriology  in  Columbia  University, 
associate. professor  of  bacteriology;  Frank  P. 
Blaisdell,  assistant  professor  of  anatomy; 
David  M.  Folsom,  assistant  professor  of  min- 
ing; Galen  H.  Clevenger,  assistant  professor 
of  metallurgy;  Rufus  C.  Bentley  and  Lewis 
M.  Terman,  assistant  professors  of  education. 
As  instructors  have  been  appointed  Perley  A. 
Ross,  in  physics,  and  George  F.  McEwen,  in 
applied  mathematics.  The  following  promo- 
tions have  been  made:  George  C.  Price,  now 
associate  professor,  to  be  professor  of  zoology; 
Gleorge  J.  Peirce,  now  associate  professor,  to 
be  professor  of  botany;  William  A.  Hille- 
brand,  now  instructor  in  electrical  engineer- 
ing, to  be  assistant  professor;  Royce  R.  Long, 
now  instructor  in  physical  training,  to  be  as- 
sistant professor;  Luther  W.  Bahney,  now  in- 
structor in  metallurgy,  to  be  assistant  pro- 
fessor. 


DISCUSSION   AND   CORRESPONDENCE 
THE  GERM  THEORY  OF  DISEASE 

In  Science  for  April  1,  p.  600,  Dr.  Fielding 
H.  Garrison  has  pointed  out  the  true  author 
of  the  germ  theory.  We  can  readily  accept 
this  until  an  earlier  author  is  discovered  by 
some  one.    Knowledge  in  most  cases  seems  to 
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be  built  up  from  the  inveetigations  of  a  num- 
ber of  obseryers.  Dr.  Garrispn  closes  his  very 
interesting  account  by  saying:  "But  no  one 
ever  thought  of  mosquitoes  in  relation  to  yel- 
low fever  before  the  time  of  Finlay  and  Wal- 
ter Beed."  Br.  Eeed  and  his  associates 
proved  the  theory,  which  was  the  all-impor- 
tant event,  but  it  may  not  be  amiss  to  call 
attention  to  an  article  published  by  Dr.* 
Josiah  0.  Nott  in  1848.  He  was  evidently  a 
learned  physician  of  wide  experience,  a  keen 
observer  and  reasoner,  and  in  addition  had  a 
profound  knowledge  of  the  literature  of  zo- 
ology, particularly  entomology.  To  what  ex- 
tent he  anticipated  present  knowledge  of  the 
mosquito  transmission  of  yellow  fever  may  be 
somewhat  a  matter  of  opinion.  The  article  is 
a  most  interesting  one  and  will  well  repay 
perusal.  It  should  be  read  in  its  entirety  to 
get  the  proper  conception  of  it  and  realize  to 
what  a  remarkable  degree  the  man  was  ahead 
of  his  day.  The  title  is  "  Yellow  Fever  con- 
trasted with  Bilious  Fever — ^Reasons  for  be- 
lieving it  a  disease  sui  generis — ^Its  mode  of 
Propagation — ^Remote  cause — ^Probable  in- 
sect or  animalcular  origin,  etc.,  by  Josiah  0. 
Nott,  MJD.,  Mobile,  Alabama.  New  Orleans 
Medical  and  Surgical  Journal,  TV.,  pp.  663- 
001,  1848."  A  few  extracts  may  prove  in- 
teresting, as  this  journal  is  not  accessible  to 
many  persons. 

I  propose  to  now  show,  from  facts  presented 
during  the  various  Epidemics  in  Mobile  that  the 
morbific  cause  of  Yellow  Fever  is  not  amenable 
to  any  laws  of  gases,  vapors,  emanations,  &c., 
but  has  an  inherent  power  of  propagation  inde- 
pendent of  motions  of  the  atmosphere,  and  which 
accords  in  many  respects  with  the  peculiar  habits 
and  instincts  of  insects.  .  .  .  There  are  even  per- 
fectly authenticated  instances  where  one  side  or 
end  of  a  ship  has  suffered  severely  from  this  dis- 
ease, whilst  the  other  was  entirely  free  from  it! 
We  can  readily  believe,  that  certain  insects  which 
are  endowed  with  unaccountable  instincts  and 
habits  might  attack  a  part  of  a  ship,  or  a  tree, 
of  a  wheat  or  cotton  field;  but  we  cam  not  imagine 
how  a  gas  could  be  turned  loose  on  one  side  of 
the  cabin  of  a  vessel  and  not  extend  to  the  other. 
.  .  .  Yellow  Fever  can  not  be  explained  by  the 
malarial*  theory,  and  it  must  remain  with  the 

*  Used  in  the  sense  of  bad  air. 


reader  to  determine  whether  the  chain  of  analogies 
offered,  render  the  Insect  theory  more  probable. 
.  .  .  With  these  facts  before  us,  how  much  more 
easily  may  we  account  for  the  spread  of  yellow 
fever  from  a  focus,  by  the  insect,  than  by  the 
malariaP  hypothesis —here  is  something  tangible 
and  comprehensible. 

In  regard  to  cholera  he  says :  '^  The  history 
of  these  great  epidemics  which  sweep  over 
the  surface  of  the  globe  affords  very  strong 
support  to  the  Insect  theory."  Dr.  Nott's  re- 
marks on  vessel  quarantine  are  in  absolute 
accord  with  the  knowledge  and  practise  of  to- 
day. Henry  Skiniivr 

The  Aoademt  of  Natubal 
Sciences  of  Philadelphia 

DOES  EXOESSrVE  LIGHT  LIMIT  TBOPIGAL  PLANKTON  9 

To  THE  Editor  of  Science:  Among  the 
numerous  explanations  of  the  richness  of 
polar  seas  in  plankton  and  the  poverty  of 
tropical  waters,  I  fail  to  see  any  mention  of 
the  lethal  effect  of  excessive  light,  yet  this 
effect  is  so  well  known  that  we  make  daily  use 
of  sunlight  to  destroy  pathogenic  organisms, 
all  of  which  flourish  in  the  dark  only.  The 
tropics  are  rich  in  all  land  forms,  but  in  eveiy 
case  there  is  some  provision  by  which  the 
protoplasm  is  protected  from  excessive  light, 
and,  as  a  matter  of  fact,  the  ordinary  bacteria 
of  northern  latitudes  do  not  flourish  in  the 
tropics.  In  the  waters,  on  the  other  hand, 
unpigmented  forms  have  nowhere  to  hide,  as 
in  caves,  crevices,  under  rocks  or  under  the 
shade  of  pigmented  ones,  except  as  parasites 
in  the  bodies  of  multicellular  organisms,  and 
must  perish  through  this  disinfecting  power  of 
the  sun's  rays.  The  same  phenomenon  has 
been  found  by  the  metropolitan  sewage  com- 
mission in  the  waters  of  New  York  harbor, 
where  the  winter  flora  derived  from  sewage  ia 
far  richer  than  the  summer. 

The  vernal  increase  of  phyto-plankton  in 
northern  waters  is  the  same  phenomenon  as 
the  vernal  increase  of  land  plants — due  to  the 
return  of  the  sun  with  non-lethal  amounts  of 
light  which  are  utilized  in  the  decomposition 
of  carbon  dioxide  by  the  chlorophyL  To  be 
sure,  the  increased  temperature  of  the  air  is 
the  main  reason  for  renewed  protoplasmic  ae- 
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tivity  of  land  forms  in  spring,  but  Herdman 
says^  that  ''the  temperature  of  the  sea-water, 
however,  appears  to  have  little  or  no  effect  in 
determining  the  great  vernal  Tnaximum  of 
phyto-plankton/'  From  this  it  is  presumed 
that  the  richness  decreases  in  the  summer  in 
spite  of  the  warmer  water,  because  the  light 
becomes  more  or  less  destructive.  It  must  be 
remembered  that  at  70°  of  north  latitude  the 
midday  sun  is  just  as  strong  on  June  22  as  it 
is  at  the  tropic  of  cancer  December  22. 

There  seems  to  be  great  confusion  in  litera- 
ture on  the  effects  of  light,  due  to  failure  to 
distinguish  between  these  two  entirely  distinct 
phenomena — (1)  the  stimulating  or  actinic 
effect  on  the  living  protoplasm  and  (2)  the  use 
of  the  energy  of  the  rays  to  break  up  carbon 
dioxide  in  the  chlorophyl-bearing  cells.  Plant- 
cells,  as  a  matter  of  fact,  like  bacteria,  func- 
tion in  absolute  darkness,  under  the  bark  or 
in  the  roots,  and  do  not  need  the  slightest 
stimulation  of  light,  indeed  are  killed  by  it,  as 
a  rule.  Light  is  only  used  to  build  up  the  car- 
bon food,  and  the  cells  engaged  in  this  duty 
are  also  protected  by  the  green  pigment,  hairs, 
etc.,  but  even  they  are  killed  by  two  much 
light,  as  the  botanists  show — each  species  hav- 
ing its  own  danger  limit  which  in  the  shade- 
loving  plants  is  a  very  low  one.  Indeed,  in 
botanical  literature  there  are  increasing  num- 
bers of  references  to  the  fact  that  the  effect  of 
light  on  plant  protoplasm  is  to  retard  growth; 
while  the  effect  on  the  chlorophyl  is  to  supply 
carbon  food  for  the  cells  under  the  bark. 

It  is  quite  evident,  then,  that  the  return  of 
light  in  the  spring  starts  the  phyto-plankton  to 
grow  and  mxiltiply  by  furnishing  more  nutri- 
tion, but  when  the  light  gets  so  intense  that  it 
can  penetrate  in  harmftd  degree  to  the  proto- 
plasm, growth  is  checked. 

Dr.  C.  Stuart  Gager's  experiments  with 
radium'  are  rei)orted  to  show  that  in  minimal 
amounts  these  powerful  rays  do  not  penetrate 
sufficiently  to  have  any  effect  on  the  plant 
protoplasm,  but  above  this  minimimi  and  up 
to  an  optimum  they  stimulate  all  functions. 

^  Science,  November  26,  1009. 
^Memoirs  of  the  N.  T.  Bot.  Garden,  Vol.  IV., 
1008. 


Beyond  the  optimum  and  up  to  the  maximum 
their  effect  is  a  retardation  or  distortion  of 
function,  and  beyond  the  maximum  it  is 
lethal.  This  is  precisely  the  conclusion  from 
the  innumerable  observations  and  experiments 
of  the  effects  of  light  and  ultra-violet  on  pro- 
toplasm of  aninuds  adjusted  to  a  life  in  the 
light — ^man  particularly — ^though  as  a  matter 
of  fact  the  stimulation  of  small  amounts  of 
light  is  not  a  vital  necessity,  as  shown  by  the 
animals  which  have  taken  up  residence  in  the 
deep  sea  or  dark  caves  or  have  developed  a 
nocturnal  habit. 

Curiously  enough,  though  there  are  in- 
numerable observations  on  the  effects  of 
minimal,  optimal  and  maximal  amounts  of 
light  on  the  plant  as  a  whole,  there  are  none 
which  differentiate  between  the  effects  on  the 
chlorophyl  activity  and  the  effects  on  the 
protoplasm.  The  radium  rays  have  no  known 
effect  on  the  synthesis  of  the  carbon  com- 
pounds— the  only  rays  effective  there  are 
small  bands  in  the  red  or  blue  or  both,  and 
varying  with  different  species.  The  radium 
effects  are  solely  due  to  their  influence  upon 
the  protoplasm  under  the  bark.  On  the  other 
hand,  the  well-known  nocturnal  growth  of 
plants  exposed  to  electric  light  is  solely  due  to 
the  increased  food  synthesis  in  the  leaf,  for  it 
is  not  possible  for  these  rays  to  penetrate  the 
bark  to  effect  the  other  cells  which  constitute 
the  plant  and  construct  its  materials.  It  is  so 
manifestly  difficult  or  impossible  to  get  light 
to  penetrate  bark  evolved  for  the  very  purpose 
of  excluding  it,  that  we  probably  never  shall 
know  exactly  how  the  various  intensities  of 
light  affect  the  protoplasm  of  the  higher 
plants,  beyond  the  one  undoubted  fact  that  in 
amounts  sufficient  to  penetrate  thin  skins  it 
invariably  retards  growth  or  kills.  In  the 
case  of  unprotected  uniceUular  plants,  the  case 
is  different,  and  it  is  known  that  some  species 
are  injured  by  light  in  any  amount,  others 
seem  to  thrive  best  in  dim  light,  while  all  are 
injured  and  killed  by  an  excess,  which  varies 
with  the  species. 

The  behavior  of  phyto-plankton  then  ac- 
cording to  the  light  of  climate,  latitude  and 
season  seems  to  follow  all  other  forms  of 
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protoplasm.  Indeed  it  ought  to  be  safe  to 
predict  that  the  vernal  increase  in  northern 
waters  will  continue  throughout  the  summer 
wherever  there  is  much  cloudiness  to  temper 
the  lethal  effects  of  the  midday  sun.  Perhaps 
this  fully  accounts  for  the  wonderful  fisheries 
in  northern  cloudy,  misty,  foggy  latitudes, 
rich  phyto-plankton  serving  as  food  to  minute 
animals,  these  as  food  for  larger,  and  so  on  up 
to  those  edible  varieties  upon  which  so  many 
millions  of  people  subsist. 

It  is  to  be  hoped  that  there  will  be  renewed 
activity  in  studying  the  effects  of  light  on 
plant  protoplasm  regardless  of  its  effect  on  the 
leaf  activities.  There  is  opportunity  for  val- 
uable deductions  applicable  to  man,  for  we  are 
finding  that  the  effects  of  excessive  light  on 
unprotected  migrant  types  are  much  more 
profound  than  we  formerly  believed  possible, 
and  there  is  room  for  improvement  in  daily 
hygiene  in  the  interests  of  the  preservation 
and  eugenic  development  of  these  types.  The 
fact  that  plants  depend  upon  light  to  enable 
them  to  get  their  carbon  food  has  concealed 
the  fact  that  it  is  a  lethal  agent  to  naked 
protoplasm.  The  medical  profession  is  slowly 
realizing  the  dangers  of  excess,  but  to  place 
the  matter  on  a  sounder  and  more  exact  basis, 
we  need  more  investigations,  particularly  on 
plants  such  as  the  plankton  and  the  land  forms 
of  the  lower  orders. 

The  matter  is  becoming  of  great  economic 
importance,  not  only  from  the  fact  that  life 
insurance  companies  are  finding  less  expect- 
ancy of  life  in  northern  Europe  ethnic  types 
too  greatly  out  of  adjustment  to  American 
climates,  but  Ketzius,  in  a  recent  address  to 
the  British  Anthropological  Institute,  has 
called  renewed  attention  to  the  long-known 
fact  that  the  northern  blond  type  is  unfit  for 
modem  industrial  life  which  is  being  carried 
on  by  the  brunet  races.  It  has  also  long  been 
known  that  the  blond  types  evolved  for  sur- 
vival in  northern  outdoor  employments  in  the 
cloudy  northwest  comer  of  Europe,  are  so  in- 
jured by  city  life,  that  even  as  far  north  as 
Glasgow,  Scotland,  they  are  being  rapidly  re- 
placed by  the  brunets,  who  in  some  way  are 
better  guarded  against  factors  fatal  to  the 


others.    The  disappearance  of  the  blond  type, 
which  Ketzius  predicts,  is  of  course  a  baseless 
absurdity.     Indeed   their  numbers   are   con- 
stantly increasing  in  Europe  where  they  can 
live,  and  immigration  keeps  up  the  proportion 
here  in  spite  of  their  higher  death  rate.    It  is 
possible  to  lengthen  their  average  life  here,  if 
we  will  only  realize  what  injures  them.    The 
premature  death  of  such  great  men  as  the  late 
Governor  Johnson  of  Minnesota  has  a  lesson 
which  American  anthropologists  should  heed 
now  that  Eetzius  and  Beddoe  have  led  the 
way.    But  nothing  can  be  done  as  long  as  we 
consider  man  so  supernatural  that  he  is  the 
only  species  of  living  thing  whose  characters, 
such  as  pigmentation,  are  meaningless  freaks 
of  no  survival  value — an  absurd  view  for  which 
the    pre-Darwinian    anthropologists    are    re- 
sponsible— ^a  view  also  derived  from  the  old 
theory  that  all  present-day  types  are  degener- 
ate forms  of  prehistoric  perfect  adamites. 

So  it  is  of  much  importance  that  all  vital 
phenomena  in  any  way  related  to  light  inten- 
sity should  be  investigated  and  explained. 
The  profusion  of  plankton  in  northern 
climates  and  particularly  in  the  cloudy  and 
^oggy  places,  such  as  the  North  Sea  and  Banks 
of  Newfoundland,  is  therefore  a  more  inter- 
esting and  important  phenomenon  than  our 
biologists  seem  to  realize.  In  "  The  Effects  of 
Tropical  Light  on  White  Man,"  published  in 
1905,  I  collected  all  available  data  then  found, 
but  in  the  succeeding  five  years  much  more 
have  been  published  which  show  that  all  racial 
characters  have  survival  value  and  some  of 
them  are  so  important  as  to  fit  a  type  for  a 
very  limited  environment.  Pigmentation  is 
of  this  nature,  and  so  important  that  its  ab- 
sence is  a  bar  to  survival  if  the  type  migrates 
to  a  very  light  country.  In  every  known  case 
of  survival  of  the  migrated  blond  race,  it  is 
found  to  be  due  to  the  fact  that  it  is  in  the 
cloudy  mountains  such  as  the  Alps,  or  in 
northern  Italy  and  Spain,  even  though  it  be 
found  by  the  side  of  brunets.  It  is  not  then 
such  a  far  cry  from  the  northern  richness  of 
phyto-plankton  to  the  existence  of  large  num- 
bers of  the  sea-faring,  Baltic  type  of  man. 

Chas.  E.  Woodruff 
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ATTENDANCE   AT    THE    GRADUATE    SCHOOL    OF 
HARTAED   UNIVERSITT 

To  THE  Editor  of  Science:  Permit  me  to 
call  the  attention  of  your  readers  to  a  mis- 
statement that  appeared  in  the  issue  of  De- 
cember 24,  1909,  to  the  effect  that  the  at- 
tendance on  the  graduate  school  of  Harvard 
University  showed  a  loss  as  compared  with  the 
previous  year.  The  error  arose  from  the  fact 
that  in  the  figures  for  1908  the  graduate  stu- 
dents at  EadclifPe  were  included  under  Grad- 
uate Schools,  whereas  they  were  omitted  in 
1909  Tinder  the  caption  of  graduate  faculties, 
but  included  under  women  undergraduates. 
On  November  1,  1908,  there  were  460  stu- 
dents at  Kadcliffe,  of  whom  394  were  under- 
graduates and  56  graduates.  Adding  the 
latter  to  the  enrollment  in  the  Graduate 
School  of  Arts  and  Sciences  gave  a  total  of 
460.  On  November  1,  1909,  there  were  464 
students  at  EadclifFe,  of  whom  402  were  under- 
graduates and  62  graduates.  Adding  the  lat- 
ter to  the  enrollment  in  the  Graduate  School 
gives  a  total  of  485,  representing  an  increase 
of  25  over  the  figures  of  1908.  This  year's 
attendance  on  the  Graduate  School  of  Arts 
and  Sciences  is  the  largest  in  the  history  of 
the  institution.  Rudolf  Tombo,  Jr. 

Columbia  University 


SCIENTIFIC  BOOKS 

Encyclopedie  des  Sciences  Maihematiques 
pures  et  appliqvses,  publiee  sous  les  auspices 
des  Academies  des  Sciences  de  Gottingue,  de 
Leipzig,  de  Munich  et  de  Vienne,  avec  la 
collaboration  de  nombreux  savants.  Edition 
frangaise,  redig^e  et  publico  d'apr^s  l'6dition 
allemande  sous  la  direction  de  Jules  Molk. 
Tome  I.,  yolume  I.,  Arithm^tique.  Paris, 
Qauthier-Villars ;  Leipzig,  B.  G.  Teubner. 

1904r-. 

It  is  customary  to  await  the  completion  of  a 
work  before  writing  a  review  of  it,  but  un- 
usual conditions  frequently  call  for  unusual 
action.  The  greatness  of  the  work  before  us 
and  its  wide  range  of  contact  with  subjects 
familiar  to  all  educated  people  seem  to  justify 
a  brief  review  at  this  stage  of  its  development ; 
especially  since  such  a  review  may  be  of  serv- 


ice to  many  who  wish  to  take  advantage  of 
the  various  parts  of  the  work  as  soon  as- 
possible,  and  since  a  large  amount  of  work  re- 
mains to  be  done  before  this  first  volume  can 
be  completed,  although  more  than  600  pages- 
of  it  have  been  published. 

The  German  work  upon  which  this  French 
edition  is  based  is  the  work  of  scholars  of  many 
different  nations,  so  that  the  present  work  i& 
decidedly  international  and  it  is  appropriately 
issued  by  the  two  leading  mathematical  pub- 
lishers in  the  world.  The  object  of  the  Ger^ 
man  edition  is  to  give  as  completely  as  pos- 
sible the  fully  established  mathematical  results 
and  to  exhibit,  by  means  of  careful  references, 
the  historical  development  of  mathematical 
methods  since  the  beginning  of  the  nineteenth 
century.  The  work  is  not  restricted  to  the- 
so-called  pure  mathematics,  but  it  includes 
applications  to  mechanics,  physics,  ftstronomy, 
geodesy  and  the  various  technical  subjects,  so 
as  to  exhibit  in  toto  the  position  occupied  by 
mathematics  in  the  present  state  of  our  civili- 
zation. 

The  French  edition  aims  to  retain  the  essen- 
tial traits  of  the  German,  but  it  is  not  merely 
a  translation  with  the  addition  of  more  recent 
references.    On  the  contrary,  it  takes  account 
of  the  French  traditions  and  habits  as  regards 
lucid  exposition  and  it  treats  many  subjects 
very  much  more  extensively  than  the  German 
edition,  while  other  subjects  receive  practically 
the  same  treatment  in  the  two  editions.    Both 
editions  are  issued  in  parts — ^the  first  parts  of 
the  German  edition  were  published  in  1898,. 
while  those  of  the  French  began  to  appear  six 
years  later.    The  German  edition  has  the  ad- 
vantage  of   much   greater   progress   towards 
completion,  while  the  French  has  a  decided  ad- 
vantage as  regards  exhaustive  treatment  and 
more   recent  references,   although  these   ad- 
vantages are  partly  offset  by  the  fact  that  the 
additions  make  the  work  more  voluminous  and 
hence  less  convenient  as  a  work  of  reference. 
Notwithstanding  the  fact  that  the  Germans 
have  acted  as  pioneers  in  this  vast  undertaking 
and  have  partially  prepared  the  way  for  the 
French,  yet  the  latter  have  had  no  easy  task 
before  them,  and  in  some  cases  they  have  done 
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80  much  more  than  their  predecessors  that  the 
work  appears  ahnost  new.  To  what  extent  this 
is  true  as  regards  the  volume  before  us  may  be 
inferred  from  the  niimber  of  pages  which  the 
French  and  Qerman  editions  respectively  de- 
vote to  the  various  subjects  considered  in  the 
published  parts  of  this  volume.  The  subjects 
and  numbers  of  pages  in  the  two  editions  are 
as  follows,  the  first  number  applying  to  the 
French  edition:  Fundamental  principles  of 
arithmetic  62,  27;  Combinatory  analysis  and 
determinants  70,  19;  Irrational  numbers  and 
convergence  of  infinite  processes  with  real 
numbers,  196,  100;  Ordinary  and  higher  com- 
plex numbers  140,  37 ;  Infinite  algorithms  with 
complex  numbers  20,  8;  Theory  of  sets  42, 
24;  Finite  discrete  groups  85,  19.  Hence  the 
total  number  of  pages  devoted  to  arithmetic  in 
the  published  parts  of  the  French  edition  is 
615,  while  the  German  edition  devotes  only  234 
pages  in  all  to  this  fundamental  subject.  The 
article  on  finite  groups  is  the  only  one  which 
is  avowedly  left  unfinished  in  the  parts  of  the 
French  edition  already  issued,  but  additions  to 
other  articles  are  also  to  be  made  before  vol- 
ume I.  is  completed. 

The  list  of  subjects  enumerated  in  the  pre- 
ceding paragraph  constitutes  arithmetic,  the 
mother  queen  of  mathematics,  according  to 
the  best  mathematical  encyclopedia;  and  this 
list  should  be  of  interest  to  every  educated 
person  as  indicative  of  what  are  regarded  to 
be  the  most  fundamental  mathematical  sub- 
jects by  such  an  eminent  tribunal.  As  the 
term  arithmetic  is  now  generally  employed  by 
mathematicians  to  include  the  most  basal  sub- 
jects of  pure  mathematics,  and  is  not  restricted 
to  things  which  deal  directly  with  numbers,  it 
is  of  great  interest  to  compare  the  classifica- 
tions by  eminent  authorities  and  to  observe 
that  such  new  subjects  as  the  theory  of  sets 
and  the  theory  of  discrete  gn^oups  of  finite 
order  are  accorded  a  place  among  these  basal 
sciences.  It  is  also  of  interest  to  observe  that 
the  latter  of  these  subjects  is  accorded  rela- 
tively the  largest  increase  of  space  in  this  first 
volume  of  the  French  edition  as  compared 
with  the  German.  This  is  partly  due  to  the 
fact  that  the  literature  of  this  theory  has 


grown  very  rapidly  during  the  last  decade,  and 
partly  to  the  fact  that  this  subject  was  given 
a  disproportionately  small  amount  of  space  in 
the  German  edition. 

It  is  to  be  hoped  that  the  present  work  wiU 
have  a  large  circulation  in  this  country,  as  it 
will  doubtless  be  a  standard  for  many  years. 
Even  those  who  have  only  a  slight  knowledge 
of  the  French  language  will  be  able  to  use  it 
to  great  advantage,  as  the  mathematical  nota- 
tion is  practically  cosmopolitan.  The  histor- 
ical notes  and  references  are  especially  com- 
plete and  many  of  those  relating  to  elementary 
arithmetic  are  of  interest  to  teachers  of  this 
subject  in  the  secondary  schools.  It  is  scarcely 
necessary  to  call  the  attention  of  the  professors 
of  mathematics  in  our  colleges  and  universi- 
ties to  this  work,  since  most  of  them  have 
learned  to  appreciate  the  German  edition  and 
can  not  fail  to  appreciate  still  more  an  edition 
offering  so  many  important  improvements. 
While  the  specialist  does  not  always  know 
everything  relating  to  his  subject,  it  will  prob- 
ably be  considered  as  almost  unpardonable  if 
any  scholar  displays  ignorance  of  what  this 
encyclopedia  contains  along  the  line  of  his 
chief  interest. 

Fortunately  the  volumes  are  sold  separately 
so  that  those  who  may  not  wish  to  subscribe 
for  the  entire  work  can  procure  those  volumes 
Ia  which  they  may  be  chiefiy  interested.  The 
remaining  part  of  volume  I.  as  well  as  the 
remaining  parts  of  the  other  three  volumes  of 
Tome  I.  are,  to  a  large  extent,  in  press  and 
will  probably  be  published  within  a  few  years. 
The  second  and  third  of  these  volumes  are 
devoted  respectively  to  algebra  and  to  the 
theory  of  numbers,  while  the  fourth  is  devoted 
to  the  calculus  of  probability,  theory  of  errors 
and  diverse  applications.  In  addition  to  the 
remainder  of  the  article  on  finite  groups,  the 
volume  under  review  is  to  contain  the  follow- 
ing: Complements  on  all  the  articles  in  the 
volume,  bibliographical  lists  of  the  principal 
works  treated  in  these  articles,  lists  of  the 
principal  technical  terms  in  the  four  lan- 
guages, English,  French,  German  and  Italian, 
and  the  usual  subject  and  author  indexes  to- 
gether with  a  preface  and  an  introduction. 
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The  four  parts  of  this  volume  which  have  ap- 
peared bear  the  following  dates,  respectively: 
AufiTust,  1904,  May,  1907,  April,  1908,  and  Au- 
gust, 1909. 

The  complete  encyclopedia  is  to  appear  in 
seven  tomes,  each  consisting  of  several  vol- 
umes, probably  ranging  from  three  to  five. 
The  first  three  tomes  are  to  be  devoted  to  pure 
mathematics,  while  the  following  three  are  to 
treat  the  applications  of  mathematics.  The 
seventh  and  last  tome  is  to  be  devoted  to  his- 
toric, philosophic  and  didactic  questions.  As 
a  large  number  of  eminent  French  mathema- 
ticians are  engaged  on  the  preparation  of  this 
edition,  its  completion  within  a  reasonable 
number  of  years  seems  to  be  assured  and  the 
high  standard  set  by  the  dozen  parts  which 
have  already  appeared,  although  they  are  not 
free  from  serious  errors,  promises  to  be  main- 
tained in  the  future  issues.  If  this  is  done 
the  work  will  be  indispensable,  not  only 
in  the  larger  scientific  libraries,  but  it  will 
also  be  one  of  the  most  frequently  consulted 
works  in  many  private  mathematical  libraries. 
Those  who  do  not  have  easy  access  to  a  large 
library  will  frequently  find  in  this  work  suffi- 
cient references  to  guide  them  safely  in  their 
investigations.  It  is  to  be  hoped  that  in  this 
way  it  will  serve  as  a  powerful  stimulus  to 
mathematical  progress  in  the  highest  and 
widest  sense. 

O.  A.  Miller 

Univebsity  of  Illinois 

Crystalline  Structure  and  Ghemical  Consti- 
tution.    By  A.  E.  H.  TuTTON,  D.Sc,  M.A. 
(Oxon.),  r.R.S.,   A.RO.S.    (Lend.),   Vice- 
president    of    the    Mineralogical    Society; 
Member  of  the  Councils  of  the  Chemical 
Society  and  of  the  British  Association  for 
the  Advancement  of  Science.     Cloth,  6X 
9,  pp.  viii  +  200,  figures  64.     London,  Mac- 
miUan  and  Co.,  Limited,  1910.    $1.50  net. 
This   interesting  volume  presents  in  con- 
densed and  connected  form  the  results  of  a 
series  of  investigations  in  physical  crystallog- 
raphy carried  out  by  the  author  during  a 
period  of  some  twenty  years,  having  for  its 
object  the  establishment  upon  the  most  accu- 


rate observational  data  of  the  exact  relations 
existing  between  the  chemical  constitution  and 
the  crystalline  form  and  properties  of  a  series 
of  related  compounds. 

These  investigations  consisted  of  three  re- 
lated parts:  namely,  the  devising  of  new  in- 
struments capable  of  making  more  accurate 
observations  than  had  hitherto  been  x>ossible 
in  this  field;  the  perfection  of  methods  of  pre- 
paring crystals  for  investigation,  and  the 
actual  measurements  of  the  crystal  angles  and 
other  constants. 

The  instruments  devised,  the  description  of 
which  occupy  chapters  V.,  VI.,  VIE.,  VIII.  and 
IX.,  include  a  cutting  and  grinding  goniom- 
eter so  arranged  that  the  small  and  soft 
artificial  crystals  employed  could  be  cut  and 
polished  with  absolute  control  of  the  direction 
of  the  artificial  surface;  the  spectroscopic 
monochromatic  illuminator  to  secure  for  the 
optical  measurements  monochromatic  light  of 
any  desired  wave-length;  the  interferometer, 
an  instrument  for  fine  measurements  of  length 
by  the  interference  method,  employed  by  Tut- 
ton  as  the  essential  optical  part  of  the  dila- 
tometer  for  measuring  the  thermal  expansion 
of  crystals  and  of  the  elasmometer  for  meas- 
uring their  elasticity  by  determining  the 
amount  of  bending  which  a  plate  of  the  crystal 
undergoes  at  the  center  when  supported  near 
its  ends,  under  the  influence  of  a  weight  ap- 
plied at  the  center.  By  means  of  these  highly 
elaborate  instruments  the  author  considers 
that  he  has  raised  the  accuracy  of  gonio- 
metric  measurements  to  the  level  on  which 
atomic  weight  determinations  now  stand  and 
the  measurements  of  the  physical  constants 
of  crystals  to  the  degree  of  accuracy  of  wave- 
length determinations  by  the  interference 
method. 

The  materials  studied  include  some  54  salts 
in  two  series;  the  simple  anhydrous  sulphates 
and  selenates  of  potassium,  rubidium,  csssium, 
ammonium  and  thalliimi,  10  in  number;  and 
the  double  hydrous  stdphates  and  selenates  of 
the  above  five  elements  with  each  of  the  metals 
magnesium,  zinc,  iron,  nickel,  cobalt,  copi)er^ 
manganese  and  cadmium,  of  which  44  were 
prepared.     Many  crops  of  crystals  of  each  salt 
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were  prepared  under  varying  conditions  and 
tested  by  chemical  and  spectroscopic  methods 
with  utmost  refinement  as  to  purity.  Not  less 
than  10  crystals  of  each  were  measured  for 
crystallographic  form  and  constants  and  about 
twelve  orientated  sections  or  prisms  of  each 
were  measured  at  various  temperatures  and 
for  six  wave-lengths  of  light  in  determining 
the  indices  of  refraction.  Determinations  of 
the  volume  of  each  salt  were  also  made  with 
great  exactness,  and  the  solubility  of  each  in 
water  established.  The  enormous  amount  of 
exacting  labor  represented  by  these  researches 
will  be  abundantly  clear  to  any  one  who  has 
made  such  a  study  of  even  a  single  substance. 

In  chapter  X.  are  presented  the  results  ob- 
tained in  goniometrical  examination  of  both 
the  normal  sulphates  and  selenates,  or  ortho- 
rhombic  series  of  crystals  and  of  the  double 
sidphates  and  selenates  or  monoclinic  series. 

Chapter  XI.  treats  of  the  volume  relation- 
ships of  the  simple  and  double  sulphates  and 
selenates  and  the  conception  of  molecular  dis- 
tance ratios  or  topical  axes. 

Chapter  XII.  presents  the  optical  relation- 
ships of  the  two  series  of  sulphates. 

Chapter  XIII.  is  devoted  to  an  explanation 
of  the  phenomenon  of  crossed-axial-plane  dis- 
persion of  the  optic  axes  which  is  shown  to  be 
"  due  to  very  low  double  refraction,  combined 
with  close  approximation  of  the  intermediate 
index  of  refraction  to  one  of  the  extreme  in- 
dices; and  to  the  fact  that  change  of  wave- 
length of  light  or  change  of  temperature,  or 
both,  cause  the  intermediate  index  to  approach 
still  nearer  to  the  extreme  one  in  question 
until  it  becomes  identical  with  it,  and  eventu- 
ally to  pass  it,  the  relative  positions  of  the 
two  thus  becoming  reversed."  The  experi- 
mental evidence  leading  to  this  explanation  is 
beautifully  clear. 

In  chapter  XIV.  the  results  of  the  thermal 
investigation  of  the  sulphates  is  presented,  and 
in  chapter  XV.  a  summing  up  of  the  chief 
results  of  the  investigations.  This  summary 
seems  of  sufficient  interest  to  justify  some- 
what extensive  quotation,  as  it  appears  to  be 
the  clearest  statement  yet  given  of  just  what 
the  modern  concept  of  isomorphism  involves. 


The  crystals  of  the  different  members  of  the 
rhombic  series  of  isomorphous  sulphates  and 
selenates  of  the  alkalies. 
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and  those  also  of  the  monoclinic  series  of  double 
sulphates  and  selenates, 
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while  conforming  to  the  same  symmetry — that  of 
their  particular  isomorphous  series— and  exhibit- 
ing the  same  facial  forms  inclined  at  angles  which 
never  differ  by  more  than  one  or  two  degrees, 
exhibit  progressive  variations  in  their  exterior 
geometrical  configurations,  interfacial  angles  and 
crystallographic  elements,  in  their  internal  struc- 
tural properties  and  constants  of  which  the  ex- 
ternal form  is  only  the  outward  symbol,  in  their 
optical  characters  and  in  their  thermal  behavior; 
and  these  variations  follow  the  order  of  progres- 
sion of  the  atomic  weights  of  the  three  alkali 
metals  belonging  exclusively  to  the  same  family 
group  of  the  periodic  classification,  potassium, 
rubidiiun,  caesium,  which  by  their  interchange 
give  rise  to  the  series.  The  variations  are,  there- 
fore, functions  of  the  atomic  weight  of  the  alkali 
metal.  .  .  .  Similar  variations  attend  the  replace- 
ment of  sulphur  by  selenium  in  the  acid  radicle 
present  in  the  salts. 

The  thallium  and  ammonium  salts  of  the  two 
series  exhibit  properties  fully  entitling  them  to 
inclusion  in  these  respective  series  of  isomorphous 
salts,  understanding  by  the  term  "isomorphous 
series"  a  series,  the  members  of  which  bear  a 
definite  chemical  analogy,  crystallize  with  like 
symmetry  and  develop  forms  the  interfacial  angles 
of  which  differ  only  by  an  amount  which  has  not 
yet  been  observed  to  exceed  2^  degrees.  The 
more  exclusive  "eutropic  series"  within  each  of 
these  isomorphous  series,  that  is  to  say,  the  series 
in  which  the  members  exhibit  the  progression  of 
the  whole  of  the  crystal  properties  according  to 
the  atomic  weight  of  the  interchangeable  chemical 
elements,  comprises  solely  the  salts  of  the  alkali 
metals  K,  Rb  and  Cs  which  belong  strictly  to  the 
same  family  group  of  the  periodic  classification, 
the  thallium  and  ammonium  salts  being  excluded 
by  their  essentially  different  chemical  nature  and 
their  different  crystallographic  properties  which 
follow  therefrom. 

Finally,  a  third  general  conclusion  is  drawn : 
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Specific  chemical  substitutions  are  accompanied 
by  definitely  orientated  changes  of  the  crystal 
structure,  indicating  that  particular  chemical 
atoms  occupy  definitely  localized  positions  in  the 
chemical  molecule,  and  therefore,  as  the  molecule 
is  the  structural  unit  of  the  space-lattice,  in  the 
crystallographic  structural  unit. 

This  last  principle,  first  definitely  estab- 
lished by  these  researches,  is  regarded  by  the 
author  as  the  most  marked  step  in  advance 
he  has  made. 

Despite  its  highly  specialized  character  the 
book  is  written  in  a  style  that  is  delightful 
and  should  surely  be  in  the  possession  of  every 
student  of  physical  crystallography. 

Charles  Palache 

•  Elements  of  Mineralogy,  Crystallography  and 
Blowpipe  Analysis  from  a  Practical  Stand- 
point. By  Alfred  J.  Moses,  E.M.,  Ph.D., 
Professor  of  Mineralogy,  Columbia  Univer- 
sity, and  Charles  L.  Parsons,  B.S.,  Pro- 
fessor of  Chemistry,  New  Hampshire  Col- 
lege. Fourth  edition,  with  448  pages  of 
text  and  588  figures.  Cloth,  6  X  ^i-  New 
York,  D.  Van  Nostrand  Company.  1909. 
$2.50  net. 

The  fourth  edition  of  this  well-known  text- 
book difiFers  in  no  essential  matters  from  the 
previous  edition.  The  statistics  of  production 
of  minerals  of  economic  value  have  been  re- 
vised, the  figures  given  being  those  for  1907 
and  in  part  1908.  The  book  gives  an  excellent 
presentation  of  the  main  facts  of  mineralogy 
and  deserves  to  be,  as  it  doubtless  is,  largely 
used  by  teachers  of  the  subject. 

It  is  unfortunate  that  advantage  has  not 
been  taken  of  the  opportunity  offered  by  this 
new  edition  to  improve  some  of  the  very  poor 
illustrations  that  mar  certain  pages,  as  well 
as  to  eliminate  several  confusing  errors  in  the 
crystallographic  figures  and  lettering. 

Charles  Palache 

Indian  Insect  Life,  A  manual  of  the  insects 
of  the  plains  (Tropical  India).  By  H. 
Maxwell-Lefroy,  Entomologist,  Imperial 
Department  of  Agriculture  for  India,  and 
F.  M.  HowLETT,  2d  Entomologist,  published 
under  the  authority  of  the  Government  of 
India,     Agricultural     Research     Institute, 


Pusa.     4to,  pp.  786,  plates  84  (many  col- 
ored),   text    figures    536.      Calcutta    and 
Simla,  Thacker,  Spink  &  Co.;  W.  Thacker 
&  Co.,  2  Creed  Lane,  London.    1909. 
This  attractive  and  well-illustrated  volume 
gives,  in  convenient  form,  a  summary  account 
of  the  varied  insect  life  of  tropical  India,  in 
particular.     This  limitation  necessarily  pre- 
cludes the  discussion,  except  in  an  incidental 
manner,  of  the  splendid  fauna  of  the  Hima- 
layan region.     There  is  much  of  interest  in 
the  work  for  the  professional  entomologist, 
while  the  amateur  will  find  a  large  number  of 
the    more    conspicuous    or    common    insects 
noticed,   accompanied  in  many  instances  by 
facts  of  gjesX  practical  value. 

The  author  finds  it  convenient  to  treat  the 
varied  forms  under  nine  orders,  namely, 
Aptera,  Orthoptera,  Neuroptera,  Hymenop- 
tera,  Coleoptera,  Lepidoptera,  Thysanoptera, 
Diptera  and  Rhynchota  (Hemiptera)  follow- 
ing, in  a  large  degree,  the  classification 
adopted  by  Sharp.  The  author's  aim  has 
been  to  produce  a  readable,  convenient  vol- 
ume rather  than  to  rigidly  follow  a  classifica- 
tion with  possible  inconvenience  to  his  read- 
ers. The  introduction  g^ives  some  observations 
upon  the  principles  of  classification,  the  re- 
lation of  instinct  and  habit,  the  sources  of 
information,  and  a  discussion  of  the  zoogeo- 
graphical  divisions  of  India,  the  f aunal  limits 
of  the  work  thus  being  plainly  defined.  At 
the  outset,  insects  are  roughly  classified  ac- 
cording to  food  habits,  they  being  divided,  for 
example,-  into  fruit  insects,  seed-eating  in- 
sects, flower  insects,  etc.  There  is  an  illumi- 
nating chapter  on  insects  and  their  relations 
to  man,  a  much  more  vital  topic  in  the  tropics 
than  in  the  temperate  zone. 

The  space  given  to  the  discussion  of  the 
orders  is  necessarily  unequal,  owing  to  the 
fact  that  representatives  of  many  Indian 
groups  are  comparatively  unknown.  A  most 
attractive  feature  for  the  general  student  is 
found  in  the  independent  chapters  or  inter- 
ludes dealing  with  such  topics  as:  Where  In- 
sects Live,  Cosmopolitan  Insects,  Deceptive 
Coloring,  Relative  Duration  of  Life,  Insects 
and  Flowers,  How  Insects  Protect  Themselves, 
etc.,  each  of  these  summarizing  from  the  en- 
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tire  class.  The  discussion  of  the  various 
orders  or  groups  is  frequently  supplemented 
by  brief  observations  on  collecting  methods,  a 
most  suggestive  departure  for  the  amateur. 
One  of  the  strong  features  of  the  work  is  the 
extended  discussion  of  the  termites,  a  very  im- 
portant group  in  tropical  countries.  The 
chapter  on  galls  (p.  167)  might  possibly  have 
been  amplified  to  advantage,  since  there  are  a 
large  number  of  species  known  to  produce  de- 
formities in  plants.  It  is  doubtful  if  the 
author's  generalization  to  the  effect  that  the 
parent  gall  insect  stimulates  the  tissues  to  an 
abnormal  growth,  will  be  sustained  by  a  re- 
examination of  the  facts.  The  paragraphs 
dealing  with  the  fig  insects  are  of  special  in- 
terest to  Americans  since  the  establishment 
of  Blastophaga  on  the  Pacific  coast.  Another 
statement  open  to  question  is  the  author's 
assertion  (p.  191)  to  the  effect  that  there  is 
no  real  information  as  to  how  the  two  sexes 
find  each  other.  We  are  under  the  impres- 
sion that  some  experiments^  demonstrate  be- 
yond all  question  that  certain  male  insects 
find  their  mates  through  the  highly  developed, 
olfactory  organs  of  the  antennas.  The  ob- 
servations on  the  methods  employed  by  Salius 
(p.  196)  in  capturing  its  prey,  are  particularly 
commendable.  The  plugging  of  rifle  barrels 
with  clay,  by  Sceliphron  (p.  207)  appears  to 
be  a  novel  record  and  the  same  is  true  of  the 
wasp,  I  carta  ferruginea  (p.  215),  rendering 
houses  uninhabitable.  It  is  interesting  to 
note  that  Xyhcopa  on  the  plains  and  Bombus 
in  the  hills,  are  the  dominant  flower-visiting 
insects,  the  latter  being  comparable  to  Amer- 
ican conditions.  The  practicability  of  using 
one  insect  to  fight  another  is  strikingly  illus- 
trated by  the  natives,  employing  certain 
species  of  true  ants  to  check  the  depredations 
of  white  ants.  Similarly,  the  author  mentions 
the  introduction  in  the  Hawaiian  Islands, 
of  species  of  dung  beetles,  in  the  hopes  that 
by  quickly  destroying  the  droppings  of  cattle 
they  would  abate  the  plague  of  horn  flies. 
The  chapter  on  insects  as  food  is  exception- 
ally fuU  and  certainly  timely,  in  view  of  the 
high  price  of  meat.     There  seems  to  be  no 

*1900,  Mayer,  A.  G.,  Psyche,  9:   16-20;   1906, 
Folsom,  J.  W.,  "Entomology,"  pp.  102-103. 


reason,  as  observed  by  the  author,  why  man 
should  ''refuse  to  consider  a  nice,  clean, 
white  termite  queen  or  a  dish  of  locusts'* 
when  he  includes  in  his  diet  shrimps,  whelks 
and  even  dried  sea  slugs.  A  practical  sugges- 
tion for  protecting  wood  from  borers  is 
found  in  the  fact  that  general  experience  in 
India  has  demonstrated  the  value  of  soaking 
bamboo  in  water  prior  to  using  it  for  struc- 
tural work,  for  the  purpose  of  preventing 
attack  by  scolytids.  This  latter  group,  de- 
spite its  importance  in  temperate  regions,  re- 
ceives scant  notice. 

The  discussion  of  the  Lepidoptera  is  rela- 
tively full  and  very  satisfactory  as  a  whole, 
though  it  is  difficult  in  a  work  of  this  char- 
acter to  preserve  a  satisfactory  proportion 
between  the  various  parts.  The  large  and  at- 
tractive Bombycidee,  such  as  Actios,  Aft" 
theroBa  and  Attacus  come  in  for  their  full 
share  of  attention.  In  connection  with  these 
forms  there  is  an  excellent  discussion  of  the 
production  of  silk  by  insects,  together  with 
notes  on  its  composition  and  a  technical  de- 
scription of  the  four  commercial  Indian  silks. 
The  Microlepidoptera  of  India  appear  to  be 
relatively  imknown  for  the  most  part,  judging 
from  the  fact  that  the  discussion  of  the  entire 
series,  composed  of  ten  important  families, 
occupies  only  thirty  pages. 

The  account  of  the  Diptera  is  very  satis- 
factory as  a  whole.  The  Culicidee,  owing  to 
recent  discoveries  as  to  the  imi>ortance  of  this 
group,  naturally  receiving  a  somewhat  ex- 
tended notice,  accompanied  by  an  excellent 
schematic  figure  illustrating  the  life  cycle  of 
the  malarial  parasite.  As  in  some  other 
groups,  the  author  gives  a  list  of  the  species 
known  to  occur  in  India,  following  Theobald 
in  this  particular  iostance.  It  is  interesting 
to  note  that  only  two  sx)ecies  of  CecidomyiidsB, 
probably  less  than  one  per  cent,  of  the  native 
fauna,  are  recorded  from  India.  The  chapter 
on  Indian  blood-sucking  insects  gives  a  com- 
prehensive notice  of  the  species  addicted  to 
this  practise  and  their  economic  relations. 
A  considerable  number  of  Bhynchota  (Hemip- 
tera)  are  briefly  noticed,  though  compara- 
tively few  Aphididffi  and  Coccidae,  two  groups 
of  great  importance  in  temperate  regions,  are 
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diBcussed.  Occasioixally  there  appears  to  be 
a  sliglit  looseness  in  wording,  as,  for  example, 
where  the  author  states  that  members  of  the 
other  orders  are  '^ deliberately  mimicked'' 
(p.  397).  Presumably  this  is  hardly  what  the 
author  intends.  We  regret  the  absence  of  any 
note  upon  the  value  of  birds  as  checks  upon 
insect  life.  Members  of  this  class  rank  as 
most  important  agents  in  controlling  injuri- 
ous insects  in  the  temperate  regions,  and  it 
would  seem  as  though  there  should  be  some 
discussion  of  the  relations  existing  between 
them  and  insect  life,  even  in  a  work  treating 
of  tropical  species.  The  book  is  completed  by 
a  table  of  contents  and  an  index.  We  much 
prefer  the  general  index  to  separate  indices 
for  plants  and  insects. 

This  volume  with  its  large  series  of  illus- 
trations, most  of  them  excellent  and  some 
surprisingly  accurate,  must  prove  of  great 
service  to  Indian  entomologists  and  of  value 
to  others  desiring  to  make  comparisons  be- 
tween fauuBB  of  different  regions.  It  is  par- 
ticularly serviceable  to  the  economic  ento- 
mologist, since  the  authors  have  given  most 
of  their  attention  to  applied  entomology,  and 
many  of  the  colored  plates  illustrate  insect 
pests.  They  are  to  be  congratulated  upon  hav- 
ing prepared  a  work  which  will  do  much  to 
advance  the  knowledge  of  Indian  entomology. 

E.  P.  Felt 

The  Fauna  of  British  India.  Dermaptera. 
By  Maloolh  Bubr,  D.Sc,  M.A.,  F.E.S., 
F.L.S.,  F.Z.S.  Published  under  the  au- 
thority of  the  Secretary  of  State  for  India 
in  Council.  London,  Taylor  &  Francis. 
1910.  8vo,  pp.  xviii-|-2l7.  One  colored 
and  nine  plain  plates.  Numerous  figures 
in  the  text. 

The  last  volume  of  "  The  Fauna  of  British 
India  "  to  appear  from  the  press  is  the  mono- 
graphic work  upon  the  Dermaptera  of  India, 
Ceylon,  and  Burma,  from  the  pen  of  Dr.  Mal- 
colm Burr.  It  is  the  first  volume  of  the 
series  which  has  been  published  under  the 
supervision  of  Dr.  A.  E.  Shipley,  who  upon 
the  death  of  Lieutenant-Colonel  C.  T.  Bing- 
ham, the  successor  of  Dr.  Blandf ord,  assumed 


the  editorship  of  this  important  series  of  pub- 
lications. 

The  Dermaptera,  or  earwigs,  form  a  com- 
pact and  well-defined  group  of  insects,  which 
originally  were  included  by  Linnaeus  among 
the  Coleoptera,  by  De  Gteer  were  raised  to  the 
rank  of  an  order,  and  by  many  later  writers 
have  been  treated  as  a  family  of  the  Orthop- 
tera.  Dr.  Burr  treats  them  as  a  distinct  order, 
and  rejecting  the  amendments  of  the  name 
suggested  by  Agassiz  and  Burmeister,  and  the 
half  a  dozen  substitutes  prox>osed  by  other 
writers,  employs  the  name  originally  applied 
to  the  group  by  De  G^er  and  sanctioned  by 
extensive  use. 

The  species  of  Dermaptera  found  in  the 
more  temperate  regions  of  the  world  are  not 
numerous,  only  two  occurring  in  Great 
Britain,  but  in  the  tropics  they  are  much 
more  abundant,  and  in  the  volume  before  us 
the  author  enumerates  over  one  hundred  and 
thirty  species. 

Comparatively  very  little  has  hitherto  been 
written  upon  this  interesting  order  and  the 
bulk  of  Dr.  Burr's  work  is,  as  is  pointed  out 
by  Dr.  Shipley,  the  result  of  original  investi- 
gation. 

After  a  brief  preface  the  author  gives  us  a 
Systematic  List  of  Species.  These  fall  into 
five  families,  containing  in  all  fifty-one  genera. 
There  are  one  hundred  and  thirty-three  spe- 
cies definitely  allocated  and  two  incerta  sedis. 
The  three  largest  genera  are  Diplaiys  Serville, 
Forficula  LinnsBus  and  Labia  Leach,  contain- 
ing, respectively,  twelve,  eleven  and  eight  spe- 
cies. Many  of  the  genera  contain  but  a  single 
species  in  the  faunal  region  covered  by  the 
work. 

The  next  section  of  the  work  is  styled  the 
introduction,  and  presents  a  full  and  very 
satisfactory  account  of  the  structure,  develop- 
ment, habits,  and  geographical  distribution  of 
'the  Dermaptera.  The  bulk  of  the  volume  is 
devoted  to  a  detailed  description  of  the  various 
families,  subfamilies,  genera,  and  species. 
There  are  three  appendices,  one  giving  direc- 
tions for  collecting  and  preserving  Dermap- 
tera, the  second  containing  a  list  of  the  au- 
thors cited,  and  the  third  furnishing  a  glossary 
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of  terms  employed.  The  plates  appear  to  be 
carefully  drawn  and  are  artistically  excellent. 
A  careful  examination  of  the  book  leaves  a 
delightful  impression  upon  the  mind.  It  is 
in  many  respects  a  model  of  monographic 
treatment,  and  the  editor,  Dr.  A.  E.  Shipley, 
is  quite  right  in  saying  that  whereas 

Dr.  David  Sharp  in  the  Fifth  Volume  of  the 
**  Cambridge  Natural  History "  states :  "  The 
classification  of  the  earwigs  is  still  in  a  rudi- 
mentary state."  .  .  .  Burr's  work  will  cause  the 
deletion  of  this  sentence  if  a  new  edition  of  Dr. 
Sharp's  volume  be  called  for. 

The  author  of  the  work  intimates  that  he  is 
engaged  in  preparing  upon  the  same  lines  an 
account  of  the  Dermaptera  of  the  entire  world. 
The  appearance  of  such  a  work  will  certainly 
be  welcomed,  and  the  present  reviewer  hopes 
that  the  learned  author  may  be  spared  in 
health  to  complete  it  at  no  distant  day. 

W.  J.  Holland 
Cabnegie  Museum, 
March  15,  1910 


SPECIAL   ARTICLES 

CANAL-RAT   EFFECTS   IN   OPEN   AIR  DISCHARGE 

In  a  paper  recently  published*  the  writer 
has  shown  that  the  positive  luminescence  in 
a  Geissler  tube  is  due  to  a  progressive  ioniza- 
tion of  the  air  column,  and  that  this  ioniza- 
tion begins  at  the  anode  wire.  In  a  long  tube 
like  that  used  by  J.  J.  Thomson,  this  ioniza- 
tion may  extend  over  a  distance  of  fifteen 
meters. 

Since  the  publication  of  the  paper,  evidence 
has  been  secured  on  photographic  plates, 
showing  that  a  disruptive  spark  discharge  in 
open  air  can  not  be  produced,  until  such 
ionization,  originating  at  the  anode  terminal, 
has  reached  the  negative  terminal. 

Confirmation  of  this  conclusion  may  be  ob- 
tained in  the  manner  now  to  be  described. 
We  have  used  a  large  eight-plate  influence 
machine. 

Small  spark-knobs  are  so  adjusted  that  a 
torrent  of  loud  sparks  passes  between  them. 
Hang  midway  between  the  knobs  a  sheet  of 

^  Trans,  Acad,  of  Sc.  of  St.  Louis,  Vol.  XIX., 
No.  1. 


copper.  It  is  suspended  on  long  silk  threads, 
its  plane  being  at  right  angles  to  the  line 
joining  the  knobs.  The  sparks  can  not  now 
be  made  to  pass.  A  column  of  positive 
luminescence  joins  a  positive  terminal  and  a 
copper  plate,  but  the  cathode  half  of  the  gap 
is  dark.  A  glass  rod  interposed  in  the  positive 
luminescence  casts  a  shadow  on  the  side 
turned  away  from  the  anode.  The  shadow  is 
not  bounded  by  right  lines,  as  is  the  case  in 
rarefied  air,  where  the  mean  free  path  is 
great.  When  the  rod  is  held  near  the  copper 
plate,  a  shadow  is,  however,  cast  on  the  plate. 
If  the  plate  is  moved  to  a  parallel  position 
near  the  negative  terminal,  a  torrent  of 
sparks  passes  through  the  plate.  If  moved  in 
the  opposite  direction,  until  it  makes  contact 
with  the  positive  knob,  no  sparks  will  pass  in 
any  position  of  the  plate.  A  negative  inflow 
to  the  edges  and  comers  of  the  plate  is  now 
taking  place,  as  is  shown  by  brush  "dis- 
charges," but  the  ionization  effects  are  dis- 
persed in  such  a  way  that  the  conducting 
channel  or  channels  through  the  air  do  not 
lead  to  the  negative  terminal,  and  no  spark 
can  pass  unless  the  spark  gap  is  made  shorts. 

We  have  here  a  clear  explanation  of  the 
reason  why  the  spark  length  is  greater,  when 
the  positive  terminal  is  a  small  knob  than 
when  it  is  a  large  one. 

A  small  windmill  was  placed  in  the  positive 
luminescence,  with  its  plane  of  rotation  at 
right  angles  to  the  discharge.  The  vanes  were 
of  thin  mica  sheet.  The  diameter  from  tip  to 
tip  of  the  vanes  was  8  cm.  The  vanes  were 
mounted  on  a  hub  of  hard  rubber  having  a 
shaft  of  vulcanized  fiber,  and  turning  on 
pivots  of  fiber  or  glass,  mounted  in  hard  rub- 
ber. The  vanes  rotated  in  a  direction  which 
showed  that  the  air  was  drifting  away  from 
the  positive  terminal.  As  nearly  as  could  be 
estimated,  the  rotation  was  such  as  was  pro- 
duced by  carrying  the  mill  through  still  air 
with  a  velocity  of  1.5  meters  per  second. 

All  of  the  results  described  are  produced 
when  the  negative  terminal  is  grounded. 

These  phenomena  show  that  in  all  proba- 
bility an  X-ray  tube  will  be  much  less  likely 
to  suffer  puncture,  if  its  cathode  is  grounded. 
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In  that  case  the  cathode  discharge  is  (to  use  a 
figure  of  speech)  drawn  through,  rather  than 
forced  through  the  tube.  Their  bearing  on 
lightning  protection  may  also  be  of  impor- 
tance. 

FRANaS    E.    NiPHER 
A  PRELIMINART  REPORT  OF  A  NEW  BLOOD  PICTURE 

The  fact  that  the  white  blood  cells  and 
particularly  the  neutrophiles  of  the  blood  re- 
act to  certain  bacilli  and  certain  toxins  in 
such  a  definite  way  is  of  great  assistance  to 
the  differential  blood  count  either  in  diag- 
nosis or  in  prognosis. 

Arneth^  first  showed  something  of  this  in 
his  papers  upon  tuberculosis  where  he  showed 
that  while  blood  of  a  normal  person  contains 
neutrophiles  which  have  nuclei  from  one  to 
five  lobes,  that  of  a  tubercular  person  con- 
tains neutrophiles  whose  nuclei  have  only  one, 
two  or  three  lobes. 

A  study  of  the  neutrophiles  of  normal 
blood  shows  that  they  can  be  divided  into  five 
groups  according  to  the  number  of  the  lobes 
of  the  nucleus,  t.  e.,  Group  I.,  those  neutro- 
philes which  contain  a  single  lobed  nucleus; 
Group  n.,  those  which  contain  two  lobes  and 
so  on  up  to  Group  V.,  which  contains  those 
neutrophiles  which  have  ^ye  lobes  to  the 
nucleus.  The  number  of  neutrophiles  in  these 
different  groups,  where  one  hundred  neutro- 
philes have  been  counted,  forms  what  may  be 
called  the  differential  neutrophile  count,  and 
this  is  practically  constant  for  all  normal 
blood. 

I.       II.       III.      IV.      V- 
100  Beutrophiles   5      20      48      22      5 

To  make  this  as  simple  as  possible,  in  order 

to  chart  it,  a  proportion  between  the  two  types 

of  neutrophiles  can  be  made  as  was  suggested 

by  Bushnell  and  Treuholtz,'  that  is,  between 

those  neutrophiles  which  have  the  fewer  lobes, 

or  Group  I.,  Group  11.  and  half  of  Group  m. 

and  those  neutrophiles  which  have  more  lobes, 

or  Group  V.,  Group  IV.  and  half  of  Group 

m. 

'Ameth,  "Die  Lungenschwindsucht  am  Konig 
Juliuapital,"  Wurzburg,  1905. 

'G.  E.  Bushnell  and  C.  A.  Treuholtz,  Medical 
Record,  March  21,  1908. 


Since  in  normal  blood  the  proportion  is 
usually  even,  one  can  thus  see  at  a  glance  to 
which  side  the  number  of  pieces  of  the  nucleus 
has  shifted. 

I.     II.    HI.    IV.   V. 
Blood  from  normal 

person 5     20     48     22      5  =  49:51 

Blood  from  person 

with  tuberculosis  20  32  40  8  0  =  72:28 
Blood  from  person 

with  infection  . .     2       8     40     30   20  =  30:70 

The  results  from  my  experiments  seem  to 
prove  that  the  neutrophile  reacts  to  changes 
in  its  environment  by  some  change,  probably 
metabolic,  which  involves  the  nucleus  and 
that  the  state  of  the  nucleus,  together  with 
the  differential  blood  count,  can  be  used  as  a 
guide  as  to  the  condition  of  the  body. 

Experiments  where  guinea  pigs  were  inoc- 
ulated with  tuberculosis  bacilli  show  that  the 
neutrophile  first  reacts  by  a  rapid  increase  in 
the  number  of  lobes  of  its  nucleus  and  then, 
later  when  the  guinea  pig  reaches  a  state  of 
definite  tuberculosis,  the  neutrophile  contains 
a  nucleus  of  but  one,  two  or  three  lobes. 

Experiments  of  different  sorts  show  that 
this  same  increase  of  the  number  of  lobes  of 
the  nucleus  can  take  place  in  blood  outside  the 
body  in  such  a  short  time  as  five  or  ten 
minutes. 

All  the  slides  I  have  examined  in  the  op- 
sonic work  show  this  same  increase  in  the 
number  of  lobes  of  the  nucleus  and  I  might 
mention  here  that  it  seems  a  mistake  to  test 
certain  serum  with  normal  neutrophiles  as  is 
done  in  Wright's  opsonic  work,  since  the 
neutrophiles  of  the  patient  may  have  an  en- 
tirely different  ability  to  react,  from  those  of 
the  normal  person. 

Some  toxins,  especially  snake  toxin,  has  the 
same  effect  upon  the  neutrophiles  and  causes 
a  great  increase  in  the  number  of  lobes  of  the 
nucleus. 

Observations  in  the  hospital,  together  with 
these  experiments,  seem  to  prove  that  the  neu- 
trophiles first  react  to  the  presence  of  bacilli 
or  a  toxin  by  some  metabolic  change,  which  is 
shown  by  increase  in  the  number  of  lobes  of 
the  nucleus;  these  reacted  cells  then  break 
down  or  are  used  up  in  the  blood  followed  by 
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a  leucooytosis,  which  brings  in  the  younger 
neutrophiles,  ».  e>,  with  one  or  two  lobes,  from 
the  bone  marrow.  If  there  is  enough  toxin  or 
bacilli  present,  these  neutrophiles  react 
even  with  a  leucocytosis  and,  in  all  such 
cases,  pus  has  been  shown  to  be  present.  As 
the  infection  disappears,  the  neutrophiles 
cease  to  react  and  the  number  of  white  blood 
cells  drops  until  the  blood  picture  is  again 
normal.  A  good  prognosis  in  such  an  infec- 
tion as  pneumonia  would  be  a  high  white 
blood  cell  count  together  with  a  large  propor- 
tion of  the  neutrophiles  haying  the  smaller 
number  of  lobes  to  the  nucleus,  for  in  this 
case  the  neutrophiles  which  react  are  being 
used  up  and  new  ones  brought  into  the  blood 
to  take  their  place. 

The  following  are  a  few  typical  blood  pic- 
tures : 

Normal 

Differential  Neutiophile 
Differential  Blood  Count  Count 

W.  B.  C 8,000  I.    5 

Neutrophiles 65  II.  22 

Large  lymphocytes  ..  23  III.  48      48:52 

Small  lymphocytes  ..   12  IV.  26 

Eosinophiles   0  V.    5 

Basophiles 0 

Tuberculosis 

W.  B.  0 10,000  I.  20 

Neutrophiles 64  II.  40      76:25 

Large  lymphocytes  ..  28 

Small  lymphocytes  ..     6  III.  30 

Eosinophiles    1  IV.  10 

Basophiles 1  V. 

Pneumonia 

W.  B.  C 20,000  L  30 

Neutrophiles 80  II.  40      80:20 

Large  lymphocytes  ..   15 

Small  lymphocytes  ..     5  III.  20 

Eosinophiles   0  IV.  10 

Basophiles 0  V. 

Pu8  Case 

W.  B.  C 24,000  I.    4 

Neutrophiles 80  II.  14 

Large  lymphocytes  ..   12  III.  18 

IV.  32      27:73 

Small  lymphocytes  ..6  V.  21 

Eosinophiles   1  VI.    9 

Basophiles 1  VII.    2 


The  differential  blood  count  is  neoesaaiy  to 
determine  the  different  kinds  of  blood  cells 
present  in  the  blood,  but  the  state  of  the  nea- 
trophile  is  also  of  great  assistance  in  making 
the  diagnosis  and  especially  the  prognosis. 

A  paper  which  gives  in  detail  these  experi- 
ments, which  were  carried  on  in  the  laboratory 
of  Dr.  Max  Hartmann,  in  Berlin,  will  i^pear 
shortly;  also  the  hospital  observations  mads 
in  connection  with  Dr.  James  Alftxander 
Miller  at  the  BelleYue  Hospital  will  be  re- 
ported in  a  paper  with  Dr.  Miller  in  Mbj. 

Maboabet  a.  Beed 

notes  on  the  food  of  a  kino  smer 
A  FEMALE  king  eider  (Somateria  specia- 
hilis)  was  captured  on  Seneca  Biver,  N.  Y., 
November  26, 1909,  by  Mr.  J.  T.  Lloyd.  After 
preserving  the  bird  for  the  Cornell  Univer- 
sity Museum  (No.  6332),  the  enteron  was 
opened  and  examined  for  its  food  contents. 
In  view  of  the  scarcity  of  accurate  notes  deal- 
ing with  the  food  of  our  wild  ducks,  the  ma- 
terial examined  would  seem  to  justify  the 
presentation  of  the  data  which  follow: 

OONTENTB  OF  THE  CBOF  AND  STOMACH 

Pisces— 1    specimen  Boleosoma  nigrum   olmstedi, 

johnny  darter. 
Amphibia— 2    specimens    Bona    pipiens,    leopsLid 

frog. 
Inaecta— 3  specimens  Oyrinus,  whirligig-beetle. 
Crustacea— 67    specimens    Gamrmarus    fasoiatus, 

fresh-water  "  shrimp." 
Mollusca— 1  specimen  Planorbis,  small,  2  mm.  to 

diameter. 

CONTENTS  OF  THE  GIZZABD 

Amphibia— Bones  of  at  least  one  frog. 
Insecta— 2  specimens,  Oyrinus. 

2  specimens,  Oorisa,  water-boatman. 
Crustacea— 6  specimens,  Oammarus  fasoiatus. 

1  specimen,  Asellus, 
Mollusca— 3  specimens,  Physa, 

1  specimen,  Limnaxt,  small. 

1  specimen,  PlanorUs,  small,  1  mm.  in 

diameter. 
Several  pieces  of  the  shell  of  some  lazgs 
bivalve. 
Vegetable— 2  small  seeds  not  identifiable. 

3  small  pieces  of  the  leaves  of  some 
aquatic  plant. 


r 


SCIENCE 


Hineral  matter  to  the  extent  of  about  t,  doxen 
graiiu  ot  sand. 

The  food  in  the  stomach  and  crop  was  reir 
well  preeeired  and  it  was  poesible  to  identify 
with  certainty  some  of  tiie  pn'Tnpln  to  species 
— a  condition  which  also  obtained  raUier 
unexpected!;  for  a  portion  of  the  food  in 
the  gizEard,  particularly  the  freah-water 
"  shrimps."  The  question  arises :  How  man; 
of  these  animals  were  deliberately  pursued  by 
the  duck?  As  far  as  the  vert^iatee  are  con- 
cerned, there  is  no  doubt  but  that  they  were 
voluntarily  taken.  The  presence  of  only  a 
small  amount  of  vegetable  matter  favors  a 
like  aBBumption  for  all  of  the  invertebratee 
mentioned,  forms  which  at  this  time  of  year 
occur  almost  exclusively  in  the  aquatic  vege- 
tation. If  they  were  accidentally  taken,  it 
would  necessarily  have  been  incidental  to  a 
large  amount  of  vegetable  material. 

The  beetles  and  water-boatmen  are  erratic 
and  rather  rapid  swimmers  and  in  all  prob- 
ability would  have  escaped  unless  deliberately 
chased  by  the  duck.  The  disagreeable  acrid 
odor  given  off  by  the  former  evidently  did  not 
protect  them  to  any  great  d^n«e  from  the 
bird. 

In  all  of  the  unbroken  molluacan  shells  the 
soft  parts  of  the  animals  were  preserved,  indi- 
cating that  the  animals  were  picked  oS  from 
the  vegetation  alive. 

The  surprisingly  large  number  of  fresh- 
water "  shrimps,"  in  view  of  their  great  abil- 
ity t«  conceal  themselves  under  shelter  of  al- 
most any  sort,  shows  without  a  doubt  that 
they  were  voluntarily  taken;  it  also  gives  a 
further  indication  of  the  importance  of  this 
group  of  Crustacea  in  the  economy  of  water- 
loving  vertebrates. 

If  our  assumption  is  correct  that  all  of 
these  swiftly  moving  and  self-concealing 
animals  were  taken  voluntarily,  we  have  an 
example  of  a  keenness  of  vision  capable  of 
discriminating  between  food  and  other  sub- 
stances to  a  d^ree  not  usually  ascribed  to  the 
flat-billed  ducks. 

O.  C.  EUBODT 
CORHEU.  XIRIVXB8ITT 


A  LABOB  SPERU   WHAU  CAPTURED 
WATBBS' 

Thb  capture  on  our  coasts  of  a  w 
species  is  a  rare  occurrence  and 
note.  The  present  instance  there 
to  me  to  deserve  some  especial  atte 

On  Uarch  10  of  the  present  yeai 
a  telegram  from  Fort  Arthur,  Tex 
ing  me  of  the  capture  of  a  huge  s; 
near  Sabine,  a  small  town  on  thi 
offering  me  every  opportunity  i 
a  scientific  examination  of  the  pri 

The  following  day  I  went  dov 
Arthur  and  found  that  the  animal 
cated  in  the  mud  shallows  and  had 
ashore.  On  my  arrival  the  carci 
exhibition  on  a  board  platform  b 
of  the  docks.  Owing  to  the  heat, 
tion  had  already  set  in  and  henct 
tunity  was  afforded  of  securing 
material.  I  availed  myself,  howe 
opportunity  of  taking  a  careful 
measurements,  which  I  here  put 
This  seems  worth  while,  since  the 
if  any,  authentic  measurements 
whales  to  be  found  in  the  literatui 

Total  length  (air  line  from  tip  of  snoi 

extremity  of  tail  flanges)    

Cireumierenoe  in  front  of  pectoral  flc 

Width  across  tail  flanges  

Tip  of  snout  to  base  of  pectoral  fln  . 

Tip  of  snout  to  angle  of  mouth 

Dorso-ventral  diameter  of  flat  end  of  i 
Tip  of  lower  jsw  to  angle  of  mouth 

There  were  48  teeth  in  the  lowe 
of  which  fitted  into  a  fleshy  depret 
upper  jaw,  which  was  toothless  ext 
occasional  presence  of  very  small  r 
tooth-like  structures  in  the  bottoi 
depressions. 

On  the  night  of  March  12  the 
eviscerated,  with  the  aid  of  a  gai 
twenty  n^roes  and  a  steam  wint 
abdominal  cavity  filled  with  ice. 
dissection   on   a  large  scale  and 

'  Contribntion  from  the  Zoolo^oal  ] 
University  of  Texas,  No.  104. 
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unique  experience.    Nothing  of  especial  note, 
however,  was  brought  to  light. 

The  whale  was  evidently  an  aged  "bull" 
that  had  been  driven  from  the  "  herd  "  by  the 
younger  males,  had  led  a  "maverick"  exist- 
ence for  some  time  and  had  strayed  far  from 
his  native  haunts.  It  is  probable  that  he  had 
met  his  fate  through  an  ill-advised  pursuit  of 
a  school  of  cuttle-fish  or  squids  into  a  shallow 
bay,  where  he  became  stranded  in  soft  black 
mud,  which  soon  filled  his  lungs  and  literally 
drowned  him. 

I  have  been  able  to  find  no  previous  record 
of  a  sperm  whale  coming  ashore  on  the  Gulf 
of  Mexico.  If  there  are  other  cases  I  should 
be  glad  to  learn  of  them. 

H.  H.  Newman 

Austin,  Texas 


TEE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT    OF    SCIENCE 

SECTION    G—BOTANT,    BOSTON     MEETING 

As  in  previous  years,  Section  G  held  its  ses- 
sions  in  alternation  with  the  Botanical  Society 
of  America.  At  Boeton  a  further  system  of  inter- 
locking was  made  necessary  by  the  program  of  the 
newly  organised  American  Phytopathological  So- 
ciety, but  it  was  found  by  making  jnutual  conces- 
sions that  conflict  of  programs  could  be  reduced 
to  a  minimum.  One  joint  session  was  held  with 
the  American  Phytopathological  Society.  In  the 
enforced  absence  of  Vice-president  Penhallow  on 
account  of  illness,  Dr.  B.  M.  Davis,  of  Cambridge, 
was  selected  vice-president  pro  tem.  The  address 
of  the  retiring  vice-president.  Professor  H.  M. 
Richards,  entitled  "  On  the  Nature  of  Response  to 
Chemical  Stimulation,"  has  been  published  in  full 
in  Science.  This  address  was  followed  by  a  sym- 
posium on  botanical  gardens,  participated  in  by 
William  Trelease,  N.  L.  Britton,  W.  F.  Ganong, 
D.  S.  Johnson  and  A.  F.  Blakeelee;  it  is  expected 
that  this  symposium  will  be  published  in  full  in 
Science. 

The  following  officers  were  chosen: 

Ftoc-pre«tde»*— Professor  R.  A.  Harper. 

Member  of  the  OotinciZ —Professor  A.  D.  Selby. 

Member  of  the  Sectional  Committee  (five  years) 
—Professor  H.  M.  Richards. 

Member  of  the  General  Committee- Professor 
G.  F.  Atkinson. 

Abstracts  of  the  technical  papers  follow. 


FAirther  Observations  on  the  Nature  of  the  Fertile 

Spike  in  OphioglossaoetB :  M.  A.  Chbtsleb. 

The  writer's  view  as  to  the  morphological  nature 
of  the  fertile  spike  in  Ophioglossaoese,  derived  from 
an  anatomical  study,  receives  striking  confirma- 
tion from  certain  specimens  of  Botrychium  ob- 
liquum  collected  in  New  Hampshire.  These  bear 
either  a  pair  of  fertile  spikes  in  place  of  the  nor- 
mal one,  or  a  pair  in  addition  to  the  normal  one 
and  inserted  above  it.  The  vascular  supply  of  the 
pair  of  spikes  indicates  that  they  represent  a  pair 
oi  fertile  leaflets,  and  the  single  spike  represents 
a  fused  basal  pair  of  fertile  leaflets.  In  some 
cases  the  two  spikes  of  the  pair  are  fused  for  part 
of  their  length,  and  in  other  cases  part  of  the 
ordinarily  sterile  segment  is  fertile.  These  facts 
in  connection  with  other  considerations  lead  to  the 
conclusion  that  the  fertile  spike  of  Botrychium 
and  Ophioglossum  represents  two  fused  basal 
pinnse  of  a  fern  leaf. 
Change  of  Sex  in  Humulus  Lupulus  not  due  to 

Traumatism:  W.  W.  Stockbergeb. 

The  bisexual  inflorescence  of  Humulus  Lupulus 
L.  was  the  subject  of  a  brief  paper  read  by  the 
writer  before  the  Botanical  Society  of  America  at 
the  Chicago  meeting  in  1907-8.  Since  that  time 
some  experiments  have  been  performed  and  data 
from  other  sources  collected  which  tend  to  refute 
the  theory  that  traumatism  is  the  cause  of  this 
abnormality.  Removal  of  the  tap  root,  severe 
pruning,  removal  of  portions  of  the  crown  and 
cutting  back  the  vines  after  they  had  attained  a 
length  of  four  to  six  feet  all  failed  to  cause  any 
change  in  the  normal  production  of  the  flowers. 

Further,  the  experiments  show  that  a  plant 
which  once  produces  the  abnormal  type  of  in- 
florescence will  continue  to  do  so  through  suc- 
cessive seasons  and  will  transmit  this  tendency  to 
its  asexual  progeny.  So  far  as  observation  goes, 
it  appears  that  only  plants  bearing  pistillate 
flowers  are  subject  to  reversal  of  sex.  In  an  ex- 
perimental plot  of  1,400  seedlings  all  the  plants 
were  apparently  normal  at  first  and  bore  either 
staminate  or  pistillate  flowers  respectively.  Later 
in  the  summer  some  of  the  plants  bearing  pistil- 
late flowers  developed  staminate  flowers  also. 
Since  none  of  these  plants  were  subjected  to  the 
vigorous  traumatic  treatment  described  above  it  is 
held  that  some  factor  other  than  traumatism 
produces  the  sex  reversal. 

The  Taxonomic  Value  of  the  Cephalodia  in  Certain 
Species  of  StereooauUm:  Lincoln  W.  Riddle. 
Stereocaulon  paschale  (L.)  Ach.  and  8,  tometh 

tosum  Fr.  have  been  separated  hitherto  chiefly  by 
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the  ftmount  of  tomentum  present  on  the  podetia. 
This,  being  a  yariable  character,  has  led  to  much 
confusion.  It  is  suggested  that  the  types  of 
oephalodia,  being  mutually  exclusive,  may  furnish 
a  basis  for  distinguishing  the  species.  Stereo- 
oowlon  pasohale  has  conspicuous,  gray  cephalodia 
containing  Btigonema;  while  in  8.  tomerUoaum 
they  are  minute,  deep  green  and  with  an  alga  of 
the  Nostoo  type.  In  only  one  case,  out  of  103 
specimens  studied,  were  both  types  found  on  the 
same  plant.  A  statistical  study  based  on  the 
development  of  tomentum,  the  position  of  the 
apothecia  and  the  type  of  cephalodia  shows  that 
cephalodia  are  present  in  about  90  per  cent,  of  the 
specimens,  being  more  constant  in  their  occurrence 
than  apothecia,  and  that  they  are  correlated  with 
the  development  of  tomentum  to  a  sufficient  degree 
to  warrant  their  use  as  a  criterion  for  separating 
the  two  species  of  Stereooaulon  named.  It  may  be 
added  that  8.  alpinum  Laur.  has  the  same  type 
of  cephalodia  as  8.  tomentoaum;  while  8.  caraU 
loidea  Fr.  and  8.  denudaium  Flke.  have  the  paa- 
chale  type. 

Cell  and  Nuclear  Diviaion  in  Cloaterium:  B.  F. 

LUTMAN. 

Cloaterium,  like  many  of  the  algae,  is  only 
found  in  division  at  night  from  10  p.m.  to  4  a.m. 

The  first  external  sign  of  division  is  a  pinching 
in  of  the  chromatophore  about  two  thirds  of  the 
way  from  either  tip.  No  external  change  is  visible 
in  the  nucleus  at  this  time.  Later,  the  nucleus 
apparently  disappears  and  across  the  middle  of 
the  Cloateriuin,  in  the  place  formerly  occupied  by 
it,  appears  a  broad  granular  band.  The  cell  wall 
now  begins  to  grow  in  across  the  center  of  this 
band  separating  the  two  halves.  In  stained  whole 
mounts  the  two  nuclei  resulting  from  division  can 
now  be  seen  making  their  way  back  immediately 
under  the  plasma  membrane  to  the  point  where 
the  chromatophore  is  being  pinched  in  two,  in 
either  half.  The  two  halves  now  break  apart,  and 
the  new  ends  are  rounded  out  at  first,  but  rapidly 
grow  and  become  pointed,  making  the  two  halves 
of  the  new  Cloaterium  symmetrical.  The  entire 
process  takes  about  four  to  six  hours,  as  few 
asymmetrical  ones  are  foimd  at  8  a.m. 

The  chromosomes  are  formed  from  a  spireme 
whose  origin  is  in  the  fine  reticulum  around  the 
compound  nudeole.  There  are  about  thirty  to 
forty  of  them,  slender  rods.  They  arrange  them- 
selves on  the  equatorial  plate  of  a  spindle  with 
broad  poles,  similar  to  that  described  for  Spiro- 
gyra.  In  the  reconstruction  stages  they  seem  to 
unite  end  to  end  to  form  a  dispireme.    They  spin 


out  and  become  fainter  and  the  compound  nudeole 
reappears.  There  is  no  evidence  that  the  chromo- 
somes have  their  origin  from  the  nucleole.  The 
two  nuclei  move  away  from  each  other  around  the 
chromatophore,  between  its  ridges,  to  take  their 
place  at  the  middle  of  the  new  halves. 

Cell  division  is  by  the  growth  inward  of  kino- 
plasmic  material  which  lays  down  the  new  wall. 
The  wall  cuts  across  the  cell  at  right  angles  to  the 
side  walls.  The  central  spindle  fibers  disappear 
and  have  nothing  to  do  with  its  construction. 

Corallorhiza  and  Mycoaymhioaxa :  Ben j.  C.  Gbuen- 

BEBG. 

Several  species  of  Corallorhiza  store  starch  in 
the  rhizome;  this  is  secondary  starch,  that  is,  it 
is  derived  from  organic  materials  in  the  soil  or 
humus  and  is  not  the  direct  result  of  photosyn- 
thesis on  the  part  of  the  plant.  Stomata  are 
present  in  all  parts  of  the  epidermis;  these  are 
probably  active  and  must  be  concerned  with  gas 
exchanges  involved  in  respiration.  The  trichomes 
and  epidermis  of  the  rhizome  serve  for  absorption 
of  materials  from  the  soil.  It  is  not  necessary  to 
assume  that  any  species  of  Corallorhiza  is  de- 
pendent upon  its  fungal  symbiont  for  its  nutrition. 
The  symbiosis  is  indeed  a  constant  character  of 
the  species  examined,  but  it  probably  results  from 
tne  habit  of  the  fungus;  it  is  at  any  rate  not 
necessary  to  assume  that  it  is  obligatory  for  the 
maintenance  of  the  orchid.  The  fungus  may  be 
of  assistance  to  the  orchid  by  furnishing  condi- 
tions favorable  to  the  germination  of  the  latter's 
seeds;  but  it  is  not  improbable  that  other  condi- 
tions may  also  stimulate  the  seeds  to  germinate. 
It  is  not  certain  that  the  fimgus  is  indispensable 
to  the  orchid  in  this  connection.  The  permanent 
association  does  not  seem  necessary  for  the  ger- 
mination since  there  are  no  hyphal  connections 
between  the  rhizome  and  the  inflorescence.  The 
infection  of  the  rhizome  takes  place  about  the 
time  of  germination.  Hyphfe  traversing  the 
trichomes  are  on  their  way  out;  these  connections 
may  serve  the  fungus  as  means  of  propagation, 
but  need  not  be  assumed  to  be  of  use  to  the  orchid 
in  nutrition.  The  "  digestion  "  of  hyphal  masses 
within  the  cortical  cells  may  be  considered  as  a 
means  for  preventing  the  spread  of  the  fungus  to 
the  point  of  injuring  the  orchid;  it  need  not  be 
assumed  to  be  necessary  for  the  nutrition  of  the 
orchid.  The  fungus  is  probably  an  internal  sapro- 
phyte. The  mycosymbiosis  may  have  different 
significance  in  other  families  of  plants.  There  is 
in  preparation  a  "  host "  index  and  bibliography 
of  all  mycorhizas  that  have  been  described. 
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The  Origin  of  the  Primary  Bulb  in  Erythromum.' 

Fredebick  H.  Blodoett. 

In  the  mature  seed  the  embryo  of  Erythronium 
is  a  globoee  mass  of  cells,  without  differentiation, 
slightly  pointed  toward  the  micropyle.  The  seed 
remains  dormant  during  the  sununer.  The  embryo 
begins  to  elongate  with  the  coming  of  the  late 
summer  rains.  The  tip  of  the  cotyledon  is  early 
organized  as  a  hauatorium,  and  absorbs  the  reserve 
cellulose  along  the  line  of  elongation.  When  the 
embryo  has  elongated  to  half  the  length  of  the 
seed  the  stem  apex  may  be  recognized. 

The  stem  apex  is  located  in  a  narrow  transverse 
slit  situated  just  behind  the  radicle.  By  the 
growth  of  the  colyledon  above  the  slit,  the  radicle 
and  the  stem  apex  are  forced  into  the  soil.  The 
hypocotyl  takes  no  part  in  the  descent  of  the  stem 
apex.  With  the  exhaustion  of  the  reserve  food  of 
the  seed  the  descent  of  the  stem  apex  stops.  The 
primary  root  pushes  forward  from  the  end  of  the 
descending  axis,  while  the  cotyledon  frees  its  tip 
from  the  seed  coats  and  reaches  upward  into  the 
air.  One  root  only  is  formed  by  the  seedling,  and 
this  is  unbranched,  in  our  species. 

A  dropper  (primary  runner)  is  formed  from  the 
walls  of  the  slit  and  cells  immediately  adjacent, 
and  carries  the  stem  apex  (primary  growing 
point)  forward  from  the  base  of  the  descending 
axis  as  the  terminal  bud  in  the  dropper.  The 
walls  of  the  dropper  are  equivalent  to  the  first 
scale  leaf  of  the  primary  growing  point,  fused 
along  one  side  to  the  stalk  of  the  bud  through 
which  vascular  connection  is  maintained  with  the 
cotyledon  and  primary  root.  The  relation  of 
parts  is  similar  to  that  of  the  raphe  to  the  rest 
of  the  ovule  in  anatropous  ovules. 

The  primary  growing  point  within  the  dropper 
sheath  organizes  a  second  scale  leaf,  the  first  scale 
being  the  dropper  sheath. 

The  second  scale  leaf  encloses  the  growing  point, 
and  these  form  the  bulk  of  the  primary  bulb; 
the  sheath  of  the  dropper  forms  the  husk  about 
the  bulb.  The  starch  for  storage  in  the  growing 
bulb  is  obtained  through  the  photosynthetic  act- 
ivity of  the  cotyledon,  acting  as  the  first  foliage 
leaf.  The  death  of  the  other  parts  of  the  seedling 
leaves  the  terminal  bud  of  the  dropper  isolated  in 
the  soil  as  the  primary  bulb,  and  marks  the  end 
of  the  first  vegetative  period  of  the  cycle  from 
seed  to  fiower. 

Some   New   Hyhrida   and   their  Bearing   on   t?ie 

Classification  of  Wheat:  B.  C.  Buttfum. 

The  classification  of  wheat  has  gone  through 

several   changes  since  the  first  division  by  Lin- 

nsus  into  fall  and  spring  species.    Hackel  recog- 


nizes three  true  species  and  two  subspecies  d 
Triticum, 

Should  some  botanists  of  the  present  apply  their 
ideas  of  specific  characters  to  cultivated  plants 
we  should  have  many  species  of  wheat.  It  is 
doubtful  if  any  term  used  in  science  means  less  to 
the  thoughtful  student  than  the  word  species. 

My  recent  work  with  wheat  shows  that  we  may 
accept  the  species  of  Hackel  from  the  old  stand- 
point of  their  action  in  cross  pollination  and  yet 
all  have  the  same  origin. 

From  a  single  hybridization  between  a  mutating 
Triticum  sativum  (winter  wheat)  and  a  mutating 
Triticum  diooccum  (winter  emmer),  I  have  se- 
cured a  complete  breaking  up  of  wheats  into  all 
the  species  and  types  since  the  b^inning  of  time, 
and  in  addition  produced  infertile  hybrids,  maor 
strosities  and  new  types  not  intermediates.  The 
second  generation  has  given  well-defined  specimens 
of  Tritumm  monocoooum,  T,  diooccum,  T,  spelta, 
T,  polonicum  and  almost  if  not  quite  every  well- 
marked  type  of  T.  sativum,  including  various  col- 
ored bearded  and  beardless,  square  head,  dub  and 
long-headed  forms,  with  every  arrangement  and 
shape  of  glumes  and  spikelets. 

The  evidence  is  conclusive  that  all  wheats  have 
developed  from  not  more  than  two  and  probably 
from  a  single  form. 

The  question  arises  should  we  accept  one  species 
or  are  we  justified  in  using  every  variation  as  a 
specific  difference  which  would  divide  wheats  into 
many  species,  and  if  so,  where  may  the  line  be 
drawn? 

The  Closing  Response  of  Dionoea  muscipula  Ellis: 

W.  H.  Bbown  and  L.  W.  Shabp. 

The  closing  response  of  DioncBa  depends  upon 
the  intensity  rather  than  upon  the  number  of 
stimuli,  the  number  of  stimuli  required  varying 
in  the  inverse  order  of  their  intensity. 

Response  is  normally  brought  about  by  the  com- 
pression of  certain  cells  at  the  bases  of  the  sensi- 
tive hairs,  but  the  compression  of  other  cells  of 
the  blade  also  causes  closure,  and  it  is  probable 
that  the  latter  cells  are  equally  sensitive  with 
those  at  the  bases  of  the  hairs,  as  is  indicated  by 
the  effect  of  electrical  and  thermal  stimulation. 

The  closing  response  follows  the  application  of 
mechanical,  electrical  or  thermal  stimulation.  It 
also  follows  a  combination  of  stimuli  of  two 
kinds  when  consecutively  applied,  the  individual 
stimuli  being  of  an  intensity  such  that  either 
alone  would  be  insufScient. 

The  effect  of  mechanical  stimulation  is  due  to  a 
compression  of  cells,  and  not  to  contact  with  a 


Apul  22,  1010] 


bard  object,  nor  to  continued  praeeure,  nor  to 
TslcftM  of  preaaure.  The  failure  of  the  leaf  to 
respcmd  to  gluldng  is  probably  conneoted  vltb  the 
■mall  inertia  of  the  sensitive  haire,  and  the  slight 
resistance  offered  by  the  air  to  th«r  passage 
Uiroogh  It. 

Water  at  room  temperature  cauaeft  cloeure  only 
when  it  bends  a  senritive  hair. 

Aft«r  one  necbauical  etimulns  there  ie  a  short 
period  during  which  a  eecond  mechanical  stimulus 
is  ineffective. 
Sffeots   of  Aoidity  of  Ovttwre  Media  upon  Mor- 

phoiogy    in   Speoieg    of   PenioilUmn:    Chasixb 

Thom. 

Increaeing  recognition  of  the  economic  impor- 
tance of  eaprophytic  forms,  such  as  apecies  of 
PmioiUium,  lends  interest  to  the  study  of  their 
metabolio  activities.  Although  production  of  cer- 
tain en^ms  determines  the  ability  to  digest  par- 
tieolar  forms  of  food,  the  elements  neoeaaar;  to 
normal  growth  of  any  of  these  forme  are  present 
In  nearly  all  kinds  of  fruit,  meat  and  vegetablea, 
or  other  food  prodoeta.  The  preaence  or  abaence 
of  a  particular  spedea  of  PenioilUum  as  an  agent 
of  fermentation  or  decay,  is  therefore  determined 
by  its  tolerance  of  other  factors.  Among  these  are 
temperature,  relative  humiditj'  of  the  atmosphere, 
percentage  of  water  in  the  aubetrata,  the  forms  of 
carbohydrate  present,  the  concentration  of  oamotic 
■ubstaneea,  and  the  alkalinity  or  acidity  of  the 
media.  One  of  the  eoeiest  of  theae  to  demonstrate 
relates  to  the  alkalinity  or  acidity  of  the  medium. 
Tbe  cnltnrea  shown  represent  a  seriea  of  conditions 
illustrating  the  range  of  this  tolerance  for  certain 
species  of  Peniciliiam. 

Using  tubes  containing  10  c.c.  each  of  a  medium 
neutral  to  phenol  phthslein,  alkali  has  been  added 
as  normal  sodium  hydroxid,  and  acid  as  normal 
lactic  add.  Hie  change  in  the  constitution  of  the 
medium  can  thus  be  given  as  cubic  centimetere 
of  normal  add  or  alkali  per  ten  of  medium. 
Uniform  volume  is  maintained  by  increaaed  con- 
oentrationa.  The  range  of  tolerance  In  the  species 
atndied  ia  from  2  ce.  of  alkali  per  10  c.c  of 
medinm  to  6  «.&  of  normal  add  to  the  same 
amount  of  medium.  Within  tliia  extreme  range, 
moat  spedes  are  much  more  dosdy  restricted. 
Very  few  speciee  grow  to  any  degree  in  plates 
alkaline  to  phenolphtholeln  (P.  brwioaule  and  its 
allies) .  Of  the  very  common  green  epedee  but  few 
fruited  freely  in  alkali  as  strong  as  a  tenth  nor- 
mal. Nearly  all  grow  best  between  the  neutral 
point  and  an  acidity  approximately  equal  to  tenth 
normal.     The  most   widely   reported   forms  show 


naturally  the  greatest  tolerance 
P.  tapanaum). 

Tbe  inhibiting  effects  of  add 
epedes  and  with  the  Idnd  of  adds, 
noted  ia  naually  the  retardotiMi 
especially  of  the  production  of  eolo 
some  the  retardation  is  temporal] 
duces  the  final  size  of  tlte  colony, 
a  gradation  from  tike  normal  colon; 
colonies  but  with  typical  morpholo 
a  concentration  ia  soon  reached  whi 
production  of  colored  spores  entir 
the  production  of  bright  colors  in 
ia  partly  or  entirely  stamped.  Th 
phology  of  fruiting  areas  is  often  g 

Veatdng  their  tolerance  to  add 
close  relaticmship  of  certain  groupi 
offers  a  very  useful  accessory  to 
of  spedes.  Along  with  other  culti 
seems  to  ahow  that  the  presence  o 
as  agents  of  decay  in  certain  fruil 
and  P.  digitatttm  on  dtrua  fruits) 
much  to  adaptation  to  the  fruit  as 
as  to  tolerance  of  the  other  subs 
It  should  be  noted  that  in  ^yuthet: 
be  readily  shown  that  the  atai 
(Raulln's,  Cohn's,  Uschinsky'a,  Cxi 
tremely  dilute  and  in  no  sense  to 
the  optimum  for  mold  growth,  I 
tione  of  non-toxic  aubstanoea  muc 
centrations  may  be  used  than  on; 
muls  call  for  and  bring  about  i 
greater  maases  of  typical  mold 
responses  to  addity  are  much  m 
radical  in  the  character  of  the  gi 
hence  quickly  reach  a  diagnostic 
apedea. 

Effect  of  Various  Qatet  and  Topi 
lated  Eeedlinga  of  the  Bweet 
Krioht,  R.  Catuk  Rose  and  We 
The  effects  of  impurities  of  laboi 
the  etiolated  epicotyls  of  seedUi 
legumes  have  been  described  by  a  i 
man  iuvestigators.  The  effects  ore 
of  rate  of  growth  In  length,  swellii 
growing  while  exposed  to  the  it 
horizontal  pladng  of  region.  Thei 
asaume  that  almost  any  gaseous  in 
low  concentration,  will  produce 
response.  The  accompanying  tabl 
minations  made  with  eleven  gase 
upon  the  sweet  pea,  Earl  Cromer, 
placement  induced  by  ethylene,  il 
and  acetylene  seems  to  be  an  Induced 
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A  New  Method  of  Detecting  Traces  of  Illuminating 
Gae:  Lee  I.  Knight,  R.  Catlin  Rose  and 
WnjjAM  Cbockeb. 

It  has  been  shown  that  12.5  parts  of  illumina- 
ting gas  or  .5  part  of  ethylene  per  million  of  air 
will  play  havoc  with  flowers  of  the  carnation. 
Chemical  tests  will  detect  no  less  than  100  parts 
of  illuminating  gas  per  million  of  air.  In  a  num- 
ber of  cases  known  to  us  greenhouse  men  have 
been  unable  to  determine,  through  lack  of  a  deli- 
cate test,  whether  illuminating  gas  was  the  cause 
of  serious  injuries  to  their  crop.  In  these  cases 
there  was  much  evidence  that  gas  leaking  from 
imperfect  pipes,  seeping  through  the  ground  up 
into  greenhouses  was  the  cause  of  the  injury. 
The  injuries  occurred  in  cold  weather  when  the 
groimd  was  frozen  and  the  houses  could  be  little 
aerated  and  they  ceased  with  the  repair  or  re- 
moval of  the  defective  pipes.  We  believe  from 
our  results  reported  in  the  paper  above  that  the 
etiolated  epicotyl  of  the  sweet  pea  will  furnish  a 
delicate  and  accurate  test  for  traces  of  illumina- 
ting gas. 

The  Stele  of  Oemunda  cinnamomea:  J.  H.  Faull. 

Nodal  rays  occur  in  the  xylem  of  seedlings  of 
Oamunda  cinnamomea,  and  eventually  the  edges  of 
one  of  them  close  around  the  intruding  paren- 
chyma to  form  a  "stelar"  pith.  The  "extra- 
stelar"  pith  arises  as  an  eccentric  pocket  at  the 
inner  entrance  to  a  leaf -gap.  Its  connection  with 
the  cortex  has  been  observed  in  the  adult  only. 
Branching  is  not  a  seedling  character.  The  seed- 
ling stage  is  long  drawn  out,  and  variable.  In- 
ternal phloem  has  been  found  in  abnormal  un- 
branched  plants. 

There  is  a  marked  tendency  in  the  Osmundaceee 
for  the  xylem  to  encroach  on  the  pith.  Thus  in 
OsmtMkia  cinnamomea  one  finds  internal  strands 
of  xylem,  closure  of  the  inner  ends  of  medullary 


rays  (in  reduced  plants  to  the  extent  of  simu- 
lating the  dadosiphony  of  Osmunditea  Diuilopi, 
etc),  parenchyma  pockets  in  the  xylem  (chaimo- 
teristic  of  the  family),  projections  of  the  internal 
endodermis  in  these  pockets,  etc.,  all  of  which 
indicate  a  tendency  towards  ''dadosiphony"  in 
the  Osmundacee,  and  a  possible  point  of  oonta<^ 
with  the  GleicheniacefB. 

The  facts  connected  with  the  stele  of  O.  cin- 
namomea are  held  to  support  the  theory  of  the 
reduction  of  the  osmundaceous  stele  from  an 
amphiphloic  siphonostele. 

The  Ontogeny  of  Helvetia  elaatica:  W.  A.  Mc- 

CuBBm. 

The  fruiting  body  arises  from  aggregated  masses 
of  the  mycelium.  It  is  enclosed  at  first  by  a 
definite  velum  which  early  degenerates.  Through- 
out life  a  layer  of  club-shaped  palisade  hyplue 
covers  the  whole  surface.  Scattered  throughout 
all  parts  of  the  interior  except  in  the  stem,  are 
large  irregular  cells  serving  apparently  as  storage 
organs. 

The  ascogenous  hyphs  are  differentiated  from 
ordinary  hyphal  filaments  and  form  a  subhy- 
menial  layer.  These  ascogenous  hyphee  produee 
lateral  branches  from  whose  2-nudeate,  terminal 
cells  the  usual  4-nucleate  hooks  are  formed. 

The  process  from  the  antepenultimate  cell  of 
this  hook  may,  without  fusion  of  its  two  nudei, 
form  a  second  and  similar  hook,  and  this  series 
may  extend  to  at  least  a  sixth,  the  process  from 
the  last,  after  nudear  fusion,  becoming  the  aseus. 
Thus  the  two  nuclei  uniting  to  form  the  primary 
ascus  nucleus  are  separately  descended  from  the 
two  in  the  terminal  cell  of  the  ascogenous  hypha. 

In  any  hook  of  a  series  the  terminal  and  ante- 
penultimate cells  may  fuse,  their  nuclei  passing 
into  a  process  arising  from  the  terminal  cell.  This 
process  is  equivalent  to  that  arising  from  the 
penultimate  cell  and  becomes  likewise  either  an 
ascus  or  another  hook. 

An  Unusual  Walnut:  Ira  D.  Cardiff. 

Two  instances  of  peculiar  walnuts  have  come 
to  the  attention  of  the  author:  one  from  a  tree 
of  northern  Indiana  and  the  other  from  a  tree  of 
southern  Tennessee.  The  trees  were  found  to  be 
walnut  {Juglans  nigra)  in  essentially  all  but 
their  nut  characters.  The  nut  itself,  externally 
at  least,  is  veiy  different  in  appearance  from  a 
walnut.  The  basal  portion  resembles  vexy  dosely 
a  walnut  while  the  apical  portion  resembles  a 
hickory  nut,  showing  the  four  furrows  that  divide 
the  external  shell  into  its  four  valves.  These  fur- 
rows, however,  do  not  extend  entirely  through  the 
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endOGsrp.  Laymen  have  aasumed  that  these  nuts 
are  hybrids  between  tbe  walnut  and  hickory,  i.  e., 
the  trees  bearing  them  trere  true  walnuts  while 
the  pollen  involved  in  fertilization  was  from 
neighboring  hickories.  In  iace  of  known  morpho- 
logical facts  this  is  impossible.  The  author  eX' 
pects  to  make  a  study  of  this  matter  from  all 
view  points.  The  purpose  of  this  preliminary 
statement  is  chiefly  to  call  attention  to  these 
plants  and  request  any  one  having  information  of 
similar  ones  to  kindly  report  to  him  at  Washburn 
College,  Topeka,  Kans. 

Studies  upon  Ocadasea:   H.   Hasselbbiko  and   C. 
L.  Alsbebo. 

The  study  is  a  by-product  of  the  investigations 
still  in  progress  of  a  diseaee  of  cabbages  and 
spinach  resembling  in  some  respects  the  mosaic 
disease  of  tobacco.  As  in  the  latter  there  seems 
to  be  an  increase  in  the  oxidizing  power  of  the 
juice  of  the  diseased  areas.  By  Woods  this  phe- 
nomenon was  referred  to  an  increase  in  oxidase 
oontcnt.  To  the  authors  this  did  not  appear  to  be 
the  only  explanation  coDceivable.  It  was  possible 
that  the  oxidase  content  was  only  apparently  in- 
creased, the  seeming  increase  being  in  reality  due 
to  &  decrease  of  anti-oxtdase.  The  anti-osidases 
were  therefore  studied.  It  was  found  that  egg 
albumen  and  blood  serum  inhibit  these  plant  oxi- 
dases and  that  this  inhibition  can  be  prevented  if 
the  albumen  or  serum  is  first  treated  with  weak 
acid.  It  was  further  found  that  the  addition  of 
coagulable  protein  to  a  plant  extract  varies  greatly 
the  ease  with  which  the  oxidase  is  destroyed  by 
heat,  probably  because  of  the  inclusion  of  the 
eni^m  in  the  clot.  This  may  account  for  the 
fact  that  plant  oxidases  are  less  readily  destroyed 
by  beat  than  animal  oxidases,  for  plant  extracts 
contain  as  a  rule  less  coagulable  protein  than 
those  from  animal  tissues.  These  observations  led 
to  an  investigation  of  oxidase  zym<^en.  Woods 
made  the  very  remarlcable  discovery  that  a  plant 
extract  which  has  lost  its  oxidizing  power  as  the 
result  of  boiling  may  recover  that  power  on 
standing  aome  hours.  Woods  thought  that  the 
en^m  was  destroyed  but  the  more  resistent 
^mogen  remained  forming  fresh  enzym  subse- 
quently. We  found  that  if  a  heated  extract  be 
centrifugated  right  after  heating,  and  the  clear 
liquid  pipetted  off  from  the  ooegulum,  tbe  clear 
liquid  did  not  acquire  any  oxidizing  power  on 
standing,  while  that  portion  of  the  liquid  contain' 
ing  the  coagulum  did  recover  its  oxidizing  power. 
It  is  possible,  therefore,  that  we  have  to  deal  not 
with  a  ^mogen  but  with  the  inclusion  of  the 


ensym  in  the  clot  and  its  subsequ 

on  standing. 

Some    Teratologioal    Features    of 

RoBEBT  Boyd  Tboubon. 

A  new  classification  of  the  « 
come  of  recent  research,  has  be- 
the  writer.  In  this  tbe  Taxacea 
carineee  are  associated,  the  group 
ized  by  a  simple  megaspcrophyll. 
Taxodinete  and  CupressinetE  ccmst 
group.  IIkbc  exhibit  complexity 
of  the  seminiferous  scale.  Terat 
so  far  reported  are  practically 
latter,  the  diplosporophyllous  gT 
elude  androgyny,  prolification  or 
the  axis,  and  modification  of  t 
scale,  the  latter  often  being  repl 
shoot.  By  many  the  last  of  thes 
daily,  is  considered  ss  affording 
bra chy blast  character  of  the  o' 
The  writer's  obser\'ations  on  nume 
dite  cones  of  Paewdotauga  mucroru 
extends  this  conception.  In  the  a 
series,  on  the  other  hand,  certt 
features  have  been  found  that  aff< 
of  the  simplicity  of  the  cone  scab 
On  the  Distribution  and  Origin  o 

(B    Pinut    Strobus    and    P.    n 

Thoupsoit. 

Ray  tracheids  are  characterii 
certain  coniferous  woods,  notabl; 
detailed  study  of  tlieir  regional  c 
soft  and  a  hard  pine  (P.  Sirobut  i 
shows  their  virtual  absence  from 
places  as  the  stem  and  root  of  t 
young  branch  of  tbe  adult  and 
seed  eone.  Their  shape  and  cb 
appearance,  their  mode  of  deve 
cambium,  and  certain  peculiaritie 
form,  demonstrate  that  they  origii 
eids.  These,  in  the  course  of  specii 
shortened,  radially  arranged  and 
ciated  with  tbe  parenchyma  cells  ol 
extreme  specialization  is  reached  i 
tressed  cells  of  the  hard  pines. 

The  knowledge  of  their  distribi 
in  tbe  forms  studied  supplies  a  bi 
mination  of  their  general  phyloger 

The  following  papers  were  read 
On   the   Organizatum   and  Reoont 

Somatio  Nuclei  in  Podophyllum 

OVKBTOJT. 

Cleistogamy  in  the  Genua  Uuhle 
CsAec 
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The  Chart  Method  in  Tcuoonomy:   Fbedebig  £. 

Clements. 
Evaporation  in  ita  Relation  to  the  Prairie  at  Lake 

Okohofi,  Iowa:  B.  Shimek. 
A.lpine    Plante    and   Evaporation:    Chabues    H. 

Shaw. 

The  following  papers  represent  the  contribution 
of  Section  G  to  the  joint  session  with  the  Amer- 
ican Phytopathological  Society: 

A    Spinaoh    Disease    oaueed    hy    Heteroaporium 

variahile:  Howard  S.  Keed. 

Early  in  1009  a  serious  leaf  spot  was  found  on 
spinach  in  the  trucking  region  about  Norfolk,  Va. 
Investigation  showed  that  it  was  due  to  Hetero- 
sporium  variabile.  This  fungus  seemed  to  occur 
only  where  other  fungi  had  previously  attacked 
the  leaves,  and  thus  confirms  views  of  previous 
investigators  concerning  its  weak  parasitism.  The 
fungus  hyphse  when  once  within  the  cell  spread 
through  the  protoplasm  in  a  remarkable  manner. 
The  effect  of  the  fungus  on  the  anatomy  of  the 
leaf  and  the  process  of  spore  formation  have  also 
been  studied.  Inoculations  with  pure  and  mixed 
cultures  confirm  previous  statements  of  the  para- 
sitism of  the  fungus. 

A  New  Speoiea  of  Endom/yoee:  Chabias  E.  Lewis. 

The  fungus  which  is  described  in  this  paper  was 
discovered  while  the  writer  was  engaged  in  a 
study  of  fungi  associated  with  apple  decay  at  the 
Maine  Experiment  Station.  According  to  its  man- 
ner of  fruiting,  this  fungus  should  be  classified  in 
the  genus  Endomyoes  but  it  does  not  agree  in  its 
characters  with  any  described  species. 

This  fungus  grows  readily  and  fruits  abundantly 
on  a  large  number  of  culture  media.  The  charac- 
ters by  which  the  fungus  is  classified  have  not 
heen  changed  by  growing  it  on  different  culture 
media.  The  spore  sacs,  or  asci,  each  containing 
four  spores,  have  been  found  in  all  the  cultures, 
but  some  media  have  been  found  more  favorable 
for  their  development  than  others. 

The  details  of  spore  formation  are  difficult  to 
make  out  owing  to  the  small  size  of  the  asci  and 
of  the  nuclei,  but  they  have  been  studied  to  some 
extent. 

Three  Bpeoies  of  the  Type  of  Moidium  comutwn 

Pers,:  Fbank  D.  Kebn. 

The  name  JEddium  oomutum  has  until  recently 
been  made  to  include  practically  all  of  the  comute 
RoBstelia,  It  is  now  known  that  in  Europe  two 
species  have  been  here  confused  while  in  this 
country  there  have  been  three.     The  identity  of 


these  three  species  has  now  been  worked  out  and 
their  biology  and  morphology  are  discussed  in 
this  paper.  The  original  Mddiwn  oomiUwn 
Pers.  is  found  to  occur  only  on  species  of  Borhue, 
The  species  which  has  been  confused  with  this  in 
both  Europe  cuid  America  occurs  on  speeiei  of 
Aronia.  The  third  species,  which  is  known  <»ily 
in  America,  grows  on  various  species  of  AmeUm- 
ohier.  The  knowledge  of  the  life-histories  of  these 
three  species  will  now  permit  many  references  in 
mycological  literature  to  be  straightened  out. 

Present  Staiua  of  the  Cotton  Anthraonoae  Iwoetti- 
gation  at  the  South  Carolina  Experiment  Sta- 
tion: H.  W.  Babbe. 

This  paper  includes  the  different  phases  of  in- 
vestigation as  follows: 

1.  The  vitality  of  the  fungus  under  field  condi- 
tions as  shown  by  cultures  and  by  germination  of 
spores. 

2.  The  method  of  infection  of  the  seedlings. 

3.  The  method  of  infection  of  the  bolls  as 
shown  by  (a)  inoculation  from  pure  cultures  by 
puncture,  {h)  inoculation  from  pure  cultures  by 
spraying  with  spores  from  pure  cultures  suspended 
in  sterile  water  (1)  in  bloom;  (2)  bolls  in  various 
stages  of  development. 

4.  The  occurrence  of  the  fungus  on  the  inside  of 
living  seeds,  (a)  Method  of  entrance  into  the 
seed.  (5)  location  in  same;  (o)  production  of 
spores  beneath  the  seed  coats;  {d)  development  of 
diseased  seedlings  from  such  seed. 

A    Neetria    Fruiting    upon    the    Earth:    J.    B. 

Pollock. 

The  life  history  of  the  Neotrias  is  of  consid- 
erable importance  both  from  the  point  of  view  ot 
pure  science  and  of  plant  pathology.  The  Neotria 
in  question  was  fotmd  developing  on  the  surface 
of  earth  in  which  pine  seedlings  had  dropped  off 
with  a  fungus  belonging  to  the  form-genus  Fu- 
eariunif  presumably  Fuearium  Pini,  It  seems 
probable  that  the  Neotria  is  the  so-called  perfect 
form  of  this  species  of  Fuaarium,  However,  this 
has  not  yet  been  proved. 

Pine  seeds  were  planted  in  pots  and  the  soil 
inoculated  with  soil  from  an  infected  seed  bed. 
Shortly  after  the  seedlings  came  up  they  were 
attacked  by  a  Fuaarium  which  agreed  essentially 
with  Fuaarium  Pini,  Some  seedlings  survived  the 
attack  and  the  pots  were  allowed  to  stand  over 
more  than  two  months  in  the  greenhouse.  At  the 
end  of  that  period  small  and  veiy  inconspicuous 
reddish  bodies  were  observed  scattered  all  over  the 
surface  of  the  soil  in  the  pots.    These  were  peri- 
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tli«dft  of  ft  Neotria.  None  of  them  grew  upon  the 
dead  aeedlingB  but  directly  on  the  Mil.  There  w&s 
no  atromft  and  no  Bubieulnm,  thou^  aoine  hfph« 
might  be  found  radiating  from  the  perithecis. 
The  experiment  was  repeoted,  using  infected  soil 
Mid  again  the  perithecia  appeared  in  a  little  more 
than  two  months.  The  attempts  to  grow  the 
aaoospores  were  unauooeeeful,  perhaps  chiefly  be- 
eauM  of  the  great  numbers  of  baoteria  which 
developed.  Feritheda  appeared  upon  two  control 
pota  out  of  fourteen,  as  well  as  up<«  all  fourteen 
ot  the  Infected  pots.  The  control  pota  stood 
bende  the  inoculated  pota  «>  the  bench  in  tbe 
greenboose.  At  the  present  time  the  oonneeUou 
between  the  Seotria  and  ^luarwm  Pini  is  not 
absolutely  eetablished,  but  seems  very  probable. 
A  Bari»y  Dwaae:  L.  H.  Pamusl,  Chaklottk  M. 

Kme  and  A.  L.  Baeke. 

Daring  the  past  season  s  parasitic  fungus  m&de 
its  appearance  upon  barley,  during  the  early  part 
of  July.  Iliis  new  disease  manifests  itself  in  the 
form  of  brownish  dnmlar  or  mmewhat  elongated 
dark-oolored  spots.  The  leaves  soon  become  brown. 
The  long  <Qrlindrical  dark  brown  spores  have  from 
seven  to  ten  divisions  and  measure  106-130fi  X 
15-20^  Cultures  were  made  and  inoculation 
experiments  demonstrated  that  the  fungus  was 
parasitic  upon  barley  but  not  upon  com.  Hence 
the  disease  is  different  fT<mi  the  Hehnmthotporium 
lere*  found  on  oom  and  the  B.  tvrmoam.  Tbt 
■pots  of  B,  graminmn  consist  id  longitudinal  strin 
of  yellowish  green  color;  the  spores  of  this  spedes 
measure  TS-M/i  X  16-17  ft- 
Notes  on  some  ZKssosss  of  Oonif«rotu  Sunory 

Btotik:  Caxl  Habiuet. 

Damping  oft  of  coniferous  seedlings  is  oom- 
monlj  caused  in  this  country  by  FiManum,  and 
favored  by  moist  conditions.  In  a  Nebraska  nur- 
sery ifAwooftmM  ap.  and  a  fungus  which  appears 
to  be  PytAvunt  D«Biiryanwn,  have  been  found  in 
diseased  seedlings,  and  inoculations  indicate  the 
ability  td  both  to  kill  germinating  pine  seeds  and 
to  CAUse  damping  off.  A  great  deal  of  damping 
off  occurred  under  very  dry  conditions.  A  para- 
sitie  leaf  blight  on  older  seedlings  was  found  to 
be  favored  by  crowding  and  dry  soil,  and  pre- 
vented by  the  use  of  shade  frames. 
Fomea    onnoms    and    Tvio    Bpeoiea    of    Qymno- 

tporangi^an    on    Juniperus    virginiana;     Casl 

Hastixt. 

Fonw  tmitoeug,  a  very  dangerous  root  parastta 
in  European  coniferous  forests,  has  been  reported 
by  Spaulding  as  parasitic  on  Pinna  Btrvbua  and 


P.  rigida  in  New  England.  1 
cause  the  death  of  Jiimp«ni 
apparently  also  of  Pmu*  tada 

OymnoaponutgUtm  germinal 
scribed  Oymnotporwtgium  whi 
of  all  ages,  have  been  found  in  i 
gradual  death  of  red  cedars  in  ' 
land,  and  by  Spaulding  in  Conn 
fungus  was  probably  the  chief  e 
Origin  of  ffstencoism  tit   tA« 

OlXVI. 

Accepting  the  view  that  the 
inm  cup  forms  of  rusts  were 
tionary  history  and  that  thei 
were  autcedous  and  similar  to 
and  micro-mste,  the  paper  m 
toward  tbe  question  of  prinu 
hosts. 

Three  arguments  ore  presa 
that  tbe  present  gametophytio,  ( 
the  primary  hoet  whidi  bore 
cestoT.  It  is  claimed  that  1 
siandp<dnt  the  main  proof  I 
stage  of  the  sexual  cell  fusion 
least  equal  in  importance  to 
telentupore  formation,  if  not 
invigorating  phase  of  the  whole 
a  cytolcpeal  stsndpoint  it  ■ 
that  tbe  Jump  to  an  absolute 
have  been  made  by  the  uninud 
resulting  from  the  germlnati< 
spores;  since  the  jump  would 
time  when  the  reduction  ocean 
fungus  from  the  presumably  m< 
generation  bock  to  the  primiti 
tioQ.  It  seems,  rather,  more  r 
that  the  double  nucleated  ed 
with  the  greatest  amount  ot 
conjugation  whidi  has  just  pn 
be  thus  much  better  adapted 
to  another  distinct  host,  Reas< 
we  should  naturally  be  led  to  e 
following  the  sexual  fusions,  i 
development  and  consequently  i 
infection  of  foreign  protoplasm 

Such  forms  as  the  morpb 
Pvoeinia  gramittii  are  r^ardei 
other  point  in  favor  ot  this  tt 
and  evident  dose  relationship  < 
hosts  argues  strongly  that  tbi 
original  host  in  this  case  and 
Bcidioepores  were  able  in  the 
secondary  host  to  infect  man 
The  third  and  flnal  point  bn 


610 


aGIENCE 


[N.  S.  Vol.  XXXI.  No.  7W 


of  the  theory  is  the  fact  that  aeveral  species  of 
barberry  in  various  parts  of  the  world  act  as 
teleutosporic  hosts  for  several  species  of  rusts, 
thus  suggesting  the  possibility  that  at  one  time 
the  barberry  may  have  acted  also  as  an  ancestral 
host  to  the  teleutospores  of  P.  graminis, 

Henbt  C.  Cowles 
The  University  or  Chicago 


THE  CENTRAL  BRANCH  OF  THE  AMERICAN 
SOCIETY    OF  Z00L0GI8T8 

The  annual  meeting  of  the  American  Society 
of  Zoologists,  Central  Branch,  was  held  at  Iowa 
City,  with  headquarters  at  the  State  University 
of  Iowa,  on  April  7  to  9.  Officers  were  Edward 
A.  Birge,  University  of  Wisconsin,  president; 
Michael  F.  Guyer,  University  of  Cincinnati,  vice- 
president;  Charles  Zeleny,  University  of  Illinois, 
secretary-treasurer. 

The  meeting  was  an  unusually  successful  one, 
the  attendance  being  large  and  all  but  one  of  the 
large  universities  in  the  territory  covered  by  this 
branch  was  represented  by  one  or  more  zoologists. 

There  was  an  informal  smoker  at  the  Triangle 
Club  on  the  evening  of  April  7,  at  which  President 
MacLean,  of  the  State  University  of  Iowa,  de- 
livered an  informal  address.  Other  social  features 
were  a  lunch  held  in  the  Bird  Hall  of  the  Museum 
of  Natural  History  on  Friday  noon,  and  the  an- 
nual dinner  of  the  society  at  the  Burkley  Imperial 
on  Friday  evening,  at  which  the  annual  address 
of  the  retiring  president.  Dr.  Edward  A.  Birge, 
of  the  University  of  Wisconsin,  was  delivered. 

The  regular  proceedings  and  reading  of  papers 
will  be  noticed  later. 

The  following  officers  were  elected  for  neict 
meeting:  Dr.  C.  E.  McClung,  of  the  University  of 
Kansas,  president;  Dr.  Henry  F.  Nachtrieb,  of  the 
State  University  of  Minnesota,  vice-president; 
Professor  Herbert  B.  Neal,  of  Galesburg,  Illinois, 
secretary.  A  committee  on  nomenclature  to  co- 
operate with  the  Eastern  Branch,  and  ultimately 
with  the  International  Association  of  Zoologists, 
in  the  revision  of  rules  of  nomenclature,  was  ap- 
pointed, of  which  Professor  C.  C.  Nutting,  of  the 
State  University  of  Iowa,  was  chairman;  the  other 
members  being  Dr.  H.  B.  Ward,  of  Illinois;  Dr. 
S.  W.  Williston,  of  Chicago;  Dr.  C.  A.  Kofoid,  of 
California,  and  Dr.  C.  H.  Eigenmann,  of  Indiana. 

The  new  laboratories  of  zoology,  and  the  zoolog- 
ical museum  were  open  for  inspection  and  there 
was  much  favorable  comment  on  the  esctent  of  the 
equipment,  the  size,  and  general  styfe  of  the  new 
building,  and  the  exhibits  in  the  museum. 


SOCIETIES  AND  ACADEMIES 

THE   NEW   YOBK   ACADElfY  OF   BCIENCB8 
SECTION  OF  BIOLOGY 

At  the  regular  meeting  held  at  the  American 
Museum  on  March  14,  1010,  Professor  Charles  B. 
Davenport  presiding,  the  following  papers  were 
read: 

Relation  between  Species  and  Individual  in  the 
Struggle   for   Emiatenoe:    Dr.    Alexandee  Pe- 

TBUNKEVITCH. 

From  examples  taken  from  the  groups  of  spiders 
and  insects  the  speaker  tried  to  show  that  the 
advantage  of  the  individual  is  often  opposed  to 
the  advantage  of  the  species.  Structures  and 
habits  dangerous  to  the  individual  but  of  use  to 
the  species  are  not  uncommon.  Their  existence 
proves  that  the  individual  is  "enslaved"  by  the 
species,  which  condition  may  be  understood  only 
if  we  consider  the  individual  a  mere  carrier  and 
protector  of  the  germ.  In  the  evolution  of  species 
not  the  characters  of  the  fittest  individual  are 
selected  and  transmitted  to  the  descendant,  but 
those  of  the  fittest  to  preserve  the  progeny. 

A  Case  of  Apparent  Reversion  among  Gastropods: 

Miss  Elviba  Wood. 

The  ornament  of  Potamidopsia  trioarinatum  be- 
gins as  two  continuous  spirals,  passes  through  a 
stage  with  two  rows  of  nodes  and  interpolates  a 
third  row  of  nodes  in  the  adult.  Patamidopsis 
trochleare  has  three  rows  of  nodes  in  the  young, 
later  loses  the  median  row  and  has  in  the  adult 
two  continuous  spirals.  This  suggests  reversion 
in  the  latter  species,  but  in  P.  trioarinatum  the 
upper  spiral  disappears  before  the  introduction  of 
the  subsutural  and  median  rows  of  nodes,  while 
in  P.  trochleare  the  upper  continuous  spiral  of 
the  adult  is  developed  from  the  subsutural  nodes, 
hence  the  two  spirals  of  the  adult  are  not  equiva- 
lent to  the  two  spirals  of  the  young  P.  trieari- 
natum.  P.  trochleare  illustrates  progressive  de- 
velopment resulting  in  simplification  of  structures. 

The  Preparation  of  a  Museum  Anatomical  Model: 

Mr.  Ignaz  Matausch. 

The  speaker  gave  an  account  of  the  successive 
stages  in  the  construction  of  an  anatomical  model 
of  a  spider,  for  museum  exhibition.  He  exhibited 
a  number  of  dissected  specimens  of  Lycosa  upon 
which  the  model  is  based,  as  well  as  a  series  of 
wax  models  which  are  made  preliminary  to  cast- 
ing the  final  model. 

L.  HuBSAKor, 
Seoretarjf 
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BOTANICAL   GARDENS  "^ 

RELATIONS   OF   BOTANICAL   GARDENS   TO   THE 

PUBLIC 

Botanical  gardens  are  important  factors 
in  public  education,  and  are^  at  the  same 
time,  places  for  public  recreation  and  en- 
joyment. They  are  highly  specialized 
parks  in  which  the  plantations  are  formed 
and  arranged  primarily  with  regard  to  bot^ 
anical  facte  and  theories.  Inasmuch  as  the 
great  majority  of  their  visitors  have  little 
time  to  spend,  the  information  they  carry 
away  is  more  generally  by  impressions  than 
by  closer  observation,  although  individual 
plante  and  groups  of  plants  will  often  be 
remembered  by  casual  visitors  for  long 
periods  of  time.  Botanical  gardens  are, 
therefore,  in  effect  museums  of  living 
plante,  and  the  plante,  treated  as  museum 
objecte,  suitably  labeled,  are  installed  to  il- 
lustrate not  only  the  objecte  themselves, 
but  their  relation  to  other  objecte.  This 
museum  feature  is  then  a  direct  and  im- 
mediate function  in  imparting  information 
to  the  public. 

The  grouping  of  plante  in  botanical  gar- 
dens is  susceptible  of  widely  different  treat- 
mente,  depending  upon  the  character  and 
the  area  of  land  available,  the  expense 
involved,  and  the  facte  and  theories  selected 
for  illustration ;  also  in  the  temperate  zones, 
at  least,  upon  the  amount  of  greenhouse 
space  available ;  also  on  the  relative  impor- 
tance given  to  landscape  considerations  and 
upon  the  areas  retained  as  natural  forest, 
thicket  or  meadow.     Facte  and  theories 

^  A  symposium  given  before  Section  G,  American 
Association  for  the  Advancement  of  Science,  at 
the  Boston  meeting,  Tuesday,  December  28,  1900. 
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capable  of  demonstration  may  be  grouped 
in  a  general  way  as  (1)  biological  relation- 
ships^ (2)  morphological  and  physiological 
features,  (3)  economic  applications,  (4) 
geographical  distribution,  (5)  esthetic  and 
landscape  features.  Practical  considera- 
tions enter  largely  into  groupings  of  any 
kind. 

1.  Biological  Relationships.— In  this  in- 
stallation it  is  sought  to  illustrate  species 
of  the  various  plant  families  in  juxtaposi- 
tion, the  groups  thus  formed  being  located 
in  relation  to  each  other  in  some  prede- 
termined sequence;  this  sequence  in  re- 
cently planted  botanical  gardens  is  usually 
one  which  seeks  to  demonstrate  not  alone 
affinity,  but  the  progressive  increase  in 
floral  complexity,  in  other  words,  an  evolu- 
tionary sequence.  In  such  installations 
practical  considerations  render  the  se- 
quence necessarily  incomplete  in  any  one 
set  of  plantations;  sunshine-requiring  her- 
baceous plants  and  shrubs  can  not  be  suc- 
cessfully grown  close  to  trees,  and  some 
natural  families,  such  as  Papilionacese  and 
Bubiacese  contain  herbs,  shrubs  and  trees; 
climatic  considerations  prevent  many  fam- 
ilies being  brought  into  any  one  sequence ; 
the  biological  grouping  must  then  be  ob- 
tained piecemeal ;  the  most  satisfactory  and 
least  expensive  method  is  to  grow  the  col- 
lections of  trees  (arboretum),  of  shrubs 
(fruticetum),  of  vines  (viticetum),  and  of 
herbaceous  plants,  for  the  most  part,  at 
least,  in  separate  areas ;  families  principally 
composed  of  plants  inhabiting  climates 
other  than  that  of  the  locality  require  arti- 
ficial environment,  such  as  glass  houses  for 
tropical  and  warm-temperate  zone  plants 
in  gardens  of  the  cold-temperate  zone;  it 
would  be  an  interesting  experiment  to 
ascertain  if  arctic  plants  could  be  grown 
successfully  in  the  temperate  zones  by  some 
system  of  refrigeration.  By  a  suitable 
arrangement  of  land  and  water,  aquatic 


plants  may  be  brought  to  some  extent  into 
,  juxtaposition  with  those  of  the  same  or 
related  families  requiring  dry  soil.  One 
advantage  in  the  biological  grouping  of 
large  collections  is  the  facility  with  which 
any  species  represented  may  be  found  when 
wanted.  By  the  formation  of  a  museum 
of  prepared  plants,  of  fruits,  seeds  and 
other  organs^  of  photographs  and  drawings, 
the  biological  sequence  adopted  may  be 
quite  completely  illustrated. 

By  indicating  on  the  labels  the  native 
regions  of  plants  biologically  grouped, 
much  simple  information  bearing  on  geo- 
graphic distribution  may  be  given.  Casual 
observers  are  often  as  much  interested  to 
learn  where  a  plant  came  from  as  to  learn 
if  it  has  any  useful  or  ornamental  features; 
the  biological  grouping  also  teaches  them, 
by  suggestion,  that  plants  even  from  remote 
regions  are  related  to  other  plants  which 
they  may  know  something  about,  and  thus 
opens  up  new  lines  of  thought  for  many 
people. 

2.  Morphological  and  Physiological  Fea- 
tures.—The  demonstration  and  illustration 
of  structure  and  function  presupposes  some 
acquaintance  with  elementary  botany,  which 
the  great  majority  of  visitors  do  not  at 
present  have.  The  rapid  development  of 
nature-study  in  schools  will  render  group- 
ings of  plants,  arranged  from  these  stand- 
points, much  more  generally  significant 
than  they  are  at  present.  It  is  possible  and 
practicable  to  form  groups  of  plants  se- 
lected to  illustrate  the  gross  morphology 
and  the  simpler  phenomena  of  physiology. 
These  groups  are  more  likely  to  be  elabo- 
rated in  gardens  established  primarily  for 
students  than  in  those  laid  out  primarily 
for  the  use  of  the  public.  To  a  certain 
extent  groupings  illustrating  ecological 
considerations  can  also  be  established  with 
advantage,  although  areas  remaining  in  the 
natural  state  are  more  useful. 
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3.  Economic  Applications.— TlAuta 
grouped  and  labeled  with  reference  to  their 
nseSy  or  the  uses  of  their  products,  are  of 
very  direct  interest  to  the  pnblic,  coming, 
perhaps,  closer  to  ordinary  lines  of  thought 
than  any  other  features  of  the  vegetable 
world,  except  those  of  beauty.  The  ar- 
boretum illustrates  the  subject  of  forest 
products  without  the  necessity  for  a  sepa- 
rate grouping  of  trees.  Economic  features 
of  shrubs  and  herbaceous  plants  are  best 
brought  out  by  a  special  installation  classi- 
fied as  food  plants,  drug  plants,  fiber  plants 
and  otherwise.  As  in  the  case  of  system- 
atic grouping,  economic  installation  has  to 
be  piecemeal,  using  glass  houses  for  trop- 
ical economic  plants  and  for  those  from 
warm-temperate  regions.  The  elaboration 
of  labels  is  of  great  importance  and  is, 
periiaps,  the  most  expensive  feature  in 
the  satisfactory  display  of  useful  plants. 
These  subjects  can  be  very  thoroughly 
illustrated  by  the  formation  of  museums 
of  economic  plant  products  and  this  is 
usually  accomplished  in  highly  developed 
botanical  gardens.  A  system  of  cross  ref- 
erences on  labels  between  the  living  collec- 
tions and  the  museum  collections  is  a  great 
desideratum.  The  expense  of  such  a  sys- 
tem is,  however,  very  great,  and  it  requires 
constant  attention,  because  the  death  of  a 
living  plant,  which  can  not  at  once  be 
replaced,  complicates  it. 

4.  Oeographical  Distribution.— Qroups  ot 
plants  illustrating  the  botanical  features  of 
regions  other  than  those  of  the  locality  of 
a  botanical  garden  may  be  installed  and 
this  feature  is  given  more  or  less  promi- 
nence in  the  collections  of  many  gardens. 
As  mentioned  under  biological  relation- 
ships, the  information  thus  furnished  is  of 
immediate  interest  to  the  public  and  in 
some  gardens  geographical  grouping  has 
been  adopted  as  a  primary  classification. 
Like  the  biological  grouping,  it  has  its  lim- 


itations, and  conditions  of  soil  and  climate 
make  it  necessarily  imperfect  and  incom- 
plete. Any  attempt  at  growing  trees, 
shrubs  and  herbaceous  plants  of  a  region 
close  together  in  limited  areas,  while  at  first 
very  interesting,  ultimately  fails  because 
of  the  growth  of  the  trees  and  the  conse- 
quent shading  out  of  the  lower  plants,  un- 
less the  trees  are  cut  out  and  their  value  in 
the  grouping  lost.  Climatic  conditions  may 
be  overcome  by  temporary  geographical 
groupings,  and  in  greenhouses  some  such 
groups  may  be  installed  quite  satisfactorily. 
As  to  the  relative  value  of  the  biological 
over  the  geographical  as  a  primary  classi- 
fication in  large  public  gardens,  there  is 
room  for  difference  of  opinion.  An  ideal 
method,  if  space  and  funds  are  available, 
would  be  to  install  both  systems. 

5.  Esthetic  and  Landscape  Features.— 
The  public  is  more  immediately  interested 
in  landscape  effects  and  in  plants  from  the 
standpoint  of  beauty  than  in  most  other 
features  of  botanical  gardens.  Well-built 
and  well-kept  grounds  appeal  to  people  as 
attractive  places  to  visit.  Natural  wood- 
landS;  thickets  and  meadows  also  interest 
visitors,  perhaps  more  keenly  the  residents 
of  cities,  and  in  some  respects,  especially 
from  the  standpoint  of  ecology,  are  as  use- 
ful educationally  as  the  artificial  planta- 
tions. Landscape  considerations  applicable 
to  parks  and  private  grounds  are  not 
wholly  adaptable  to  botanical  gardens  and 
this  is  often  notably  true  in  the  unhar- 
monious  floral  color  contrasts  necessitated 
by  the  grouping,  although  these  may  be 
minimized  by  careful  selections.  In  most 
botanical-garden  planting  it  is  sought  to 
display  the  plant  in  its  natural  form,  so 
that  extensive  massing  of  individuals  is 
avoided,  although  in  large  gardens  space  is 
often  available  for  both  massed  and  open 
planting.  In  the  grouped  plantations  in- 
congruous elements  should  be  avoided,  such 
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as  establishing  herbaceous  flowering  plants 
in  plots  among  collections  of  trees  and 
shrubs,  which  would  divert  attention  from 
the  main  installation,  or  the  introducing  of 
exotic  species  into  natural  woodlands  and 
thickets,  which  would  give  the  public  er- 
ratic ecological  conceptions.  Flower  gar- 
dens, as  such,  are  generally  located  sepa- 
rately from  the  botanically  grouped  planta^ 
tions,  for  in  them  esthetic  considerations 
are  predominant. 

The  popularity  of  botanical  gardens 
causes  them  at  times  to  be  over-crowded 
and  problems  relative  to  the  control  and 
circulation  of  large  numbers  of  people  arise 
which  have  to  be  met  as  well  as  possible. 
A  comprehensive  system  of  paths  is  essen- 
tial; the  majority  of  visitors  instinctively 
keep  to  the  paths,  but  it  ier  undesirable  in 
large  gardens,  at  least,  to  actually  restrict 
visitors  to  paths,  for  they  could  then  eome 
close  to  only  a  relatively  small  number  of 
the  plants  installed,  unless  the  path  system 
was  unduly  elaborated  and  landscape  con- 
siderations wholly  neglected.  A  very  small 
proportion  of  the  public  is  intuitively  de- 
structive, and  it  is  this  small  number  of 
people  that  entail  high  expense  for  guards 
and  keepers ;  legal  punishment  of  offenders 
as  a  warning  to  others  of  mischievous  pro- 
clivities is  the  only  treatment  available. 
In  large  gardens  a  driveway  system  and 
provision  for  conveyances  for  hire  are  also 
desirable,  for  many  visitors  are  unable  or 
unwilling  to  walk  considerable  distances. 

The  indirect  relation  of  botanical  gar- 
dens to  the  public  lies  in  their  function  of 
adding  to  the  knowledge  of  plants  and 
plant  products  and  the  diffusion  of  this 
knowledge  by  publication  and  otherwise. 
Laboratories,  herbaria  and  a  library  are 
essential  adjuncts  to  the  garden  itself,  and 
through  investigations  carried  on  in  them 
and  in  the  garden,  additions  to  knowledge 
are  constantly  made.      Of  these  additions 


to  botanical  information  those  of  an  eco- 
nomic character  are  the  mocrt  immediately 
available  for  the  public  good,  but  the  more 
theoretical  additions  to  information  may 
prove  the  more  important  in  the  long  nm. 
From  what  I  have  said  it  will  be  clear 
that  the  function  of  botanical  gardens  in 
their  relation  to  the  public  is  somewhat  dif- 
ferent from  their  relations  to  college  and 
university  students,  although,  after  all, 
this  difference  is  one  of  degree  rather  than 
of  kind. 

N.  L.  Brttton 


THE  PLACE   OF   BOTANIGAIi   GABDENE  IN 
COLLEGIATE  INSTRUCTION 

The  splendid  gardens  under  the  direc- 
tion of  my  predecessors  in  this  discussion 
are  well  known  to  everybody,  but  this  can 
not  be  true  of  the  modest  one  of  which  I 
have  charge.  It  will  therefore  be  fairer  to 
my  comments  on  the  subject  if  I  sty  that  it 
has  been  my  duty,  during  the  past  fifteen 
years,  to  develop  at  Smith  College,  with 
due  regard  to  reasonable  financial  restric- 
tions, a  garden  which  should  be  as  well 
adapted  as  possible  to  collegiate  instrac- 
tion.  It  now  includes  these  parts.  First, 
there  is  an  arboretum  and  frutioetum,  of 
some  500  species,  distributed,  with  regard 
partly  to  scientific  arrangement  and  partly 
to  pleasing  landscape  effects,  over  a  campus 
of  some  thirty  acres.  Second,  there  is  an 
herbaceous  garden  of  some  700  species,  ar- 
ranged on  the  Engler  and  Prantl  system. 
Third,  there  are  three  natural  gardens,  a 
rock  garden,  water  garden  and  wild  garden, 
the  last  as  yet  too  young  to  be  effective. 
Fourth,  there  is  a  range  of  well-built  and 
suitably  stocked  greenhouses,  nine  in  num- 
ber with  two  attached  laboratories.  Upon 
the  development  of  this  garden  rests  my 
qualification  for  the  part  I  have  in  this 
discussion.  Naturally,  it  approximates  to 
my  idea  of  what  a  college  botanical  garden 
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ahould  be.  I  wish  to  ask  you  to  bear  in 
mind  that  I  speak  upon  gardens  in  col- 
I^ate  instmction,  and  I  shall  keep  strictly 
to  that  subject.  Many  of  my  conclusions 
do  not  apply  at  all  to  gardens  of  a  different 
type— public,  university  or  other. 

Colleges  differ  much  from  one  another  in 
many  features,  but  from  our  present  point 
of  view  have  these  in  common :  First,  they 
have  only  an  undergraduate  constituency, 
with  practically  no  graduate  work.  Second, 
they  have  extensive  grounds,  usually  of  a 
rural  character,  which  it  is  desirable  to 
make  as  beautiful  as  possible.  Third,  they 
have  a  long  summer  vacation,  with  no  sum- 
mer schools  or  other  instruction  in  that 
time.  Of  these  conditions,  to  which  col- 
legiate botanical  gardens  must  be  adjusted, 
I  shall  speak  in  reverse  order. 

The  long  summer  vacation  is  even  longer, 
from  the  present  point  of  view,  than  its 
number  of  weeks  implies,  for  most  of  our 
students  do  not  know  enough  to  make 
profitable  use  of  the  garden  at  the  opening 
of  college,  while  the  great  number  of  social 
and  other  distractions  at  the  end  of  the 
college  year,  not  to  mention  the  attractions 
of  the  native  flora,  seriously  shorten  its 
period  of  usefulness  in  the  spring.  Conse- 
quently the  part  of  a  botanical  garden 
of  most  use  in  a  college  is  that  in  which 
plants  are  alive  and  at  work  during  the 
winter  months,  viz.,  the  greenhouses. 
There  is  no  question  that,  so  far  as  scien- 
tific instruction  in  a  college  is  concerned, 
suitable  greenhouses  are  far  more  valuable 
than  any  outdoor  garden. 

Yet  the  long  summer  vacation  does  not 
by  any  means  empty  a  college  garden  of  its 
utility  or  desirability.  The  part  which  the 
vacation  renders  least  useful  is  the  herba- 
ceous garden,  arranged  on  the  systematic 
plan,  and  I  am  not  sure  but  that,  if  I  were 
starting  all  over  again,  I  would  omit  this 
part^  closely  identified  though  it  is  with  the 


very  idea  of  a  botanical  garden.  Another 
kind  which  the  long  vacation  would  render 
of  slight  use  is  an  ecological  garden,  that 
consisting  of  beds  designed  to  illustrate 
types  of  structure,  of  dissemination  meth- 
ods, of  cross-pollination  mechanisms,  and 
the  like,  for  these  would  be  well-nigh  use- 
less in  early  spring  and  late  fall.  Indeed, 
such  observation  and  limited  experimenting 
as  I  have  been  able  to  make  on  such  beds 
leads  me  to  disbelieve  in  their  value  aside 
from  this  limitation.  It  is  impossible  to 
have  many  of  the  forms  illustrative  of  a 
certain  idea  in  good  condition  at  the  same 
time;  many  of  the  forms  best  illustrating 
an  idea  are  otherwise  very  unattractive  and 
often  dif&cult  to  grow ;  and  even  when  such 
beds  are  developed,  there  are  few  people 
who  can  understand  them  unless  they  al- 
ready know  the  subject  with  some  thor- 
oughness. I  think  it  is  usually  true  that 
gardens  prepared  to  illustrate  any  artificial 
plan  or  idea,  whether  ecological,  historical 
(e.  g.,  plants  mentioned  by  Shakespeare) 
or  other,  are  very  unattractive  in  appear- 
ance and  difficult  to  maintain  effectively. 
These  objections  do  not  apply  to  natural 
gardens,  viz.,  rock  gardens,  water  gardens, 
wild  gardens,  in  which  plants  are  grown 
in  natural  surroundings;  for  these  plants 
and  places  can  be  made  so  attractive  as  to 
draw  appreciation  and  notice  from  all,  and 
when  suitably  labeled,  as  of  course  all  parts 
of  the  garden  must  be,  they  are  decidedly 
instructive.  We  have  at  Smith  College  a 
very  attractive  rock  garden,  with  a  variety 
of  exposures,  containing  many  kinds  of 
plants,  from  cliff  dwellers  to  shade-loving 
ferns,  and  it  amply  repays  its  cost  in  the 
pleasure  and  the  instruction  it  gives  to  its 
many  visitors. 

Another  part  of  the  outdoor  garden  that 
is  well  worth  while  despite  the  long  vaca- 
tion is  the  collection  of  trees  and  shrubs, 
especially  as  these  are  needed  for  the  beau- 
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tifying  of  the  grounds,  which  must  receive 
attention  whether  a  true  botanical  garden 
is  developed  or  not.  And  this  brings  me 
to  the  second  of  the  three  conditions  which 
must  be  met  in  collegiate  gardens.  All  col- 
leges desire  to  have  their  grounds  as  beauti- 
ful as  possible,  in  order  to  create  attractive 
surroundings  for  undergraduates,  pleasing 
memories  for  graduates  and  favorable  im- 
pressions for  parents  and  benefactors. 
Now,  to  this  end,  the  extensive  use  of  trees 
and  shrubs  is  indispensable.  It  would 
seem  at  first  sight  possible  to  combine  a 
good  landscape  use  of  these  with  a  i^tem- 
atic  arrangement  to  illustrate  relationships, 
but  I  have  found,  as  no  doubt  have  many 
others  before  me,  that  this  is  only  partially 
possible.  Thus,  some  families  contain  far 
more  plants  of  attractive  form  than  others. 
Imagine  confining  Coniferse  strictly  to  one 
section  I  Again,  the  proportion  of  trees  to 
shrubs  is  so  different  in  the  various  fam- 
ilies that  if  these  were  confined  to  special 
areas  some  sections  would  have  few  or  no 
trees  and  others  no  shrubs.  Thus  Legu- 
minoBse  have  several  ornamental  trees,  but 
hardly  any  ornamental  shrubs,  while  this 
case  is  reversed  in  Bosacese^  reaching  an 
extreme  in  Caprifoliacese,  which  has  no 
ornamental  trees  at  all.  Hence  a  strictly 
systematic  arrangement  can  not  be  com- 
bined with  good  landscape  results,  and  the 
best  that  can  be  done  is  to  make  sure  that 
representatives  of  a  given  family  are  pres- 
ent in  the  appropriate  area,  even  though 
not  confined  thereto.  But  on  this  plan,  a 
very  good  collection  of  trees  and  shrubs, 
both  pleasing  to  the  eye  and  useful  for 
study,  can  be  assembled  on  a  college  cam- 
pus. Moreover,  trees  and  shrubs  are  in 
condition  for  study  earlier  in  spring  and 
later  in  autumn  than  herbaceous  plants, 
and  besides  can  be  studied  to  considerable 
advantage  all  through  the  winter  when 
herbaceous  plants  are  not  visible  at  all. 


Hence  my  experience  has  shown  that  of  the 
outdoor  garden,  the  trees  and  shrubs  are 
far  and  away  the  most  valuable  part ;  next 
come  natural  gardens,  and  last  of  all  the 
systematic  garden.  There  is  one  other 
matter  worth  mention  in  this  connection. 
The  absolute  necessity  which  colleges  are 
under  to  keep  their  grounds  attractive  in 
any  case,  makes  it  possible  to  develop  them 
as  a  botanical  garden  with  comparatively 
little  additional  expense,  for  the  extra  cost 
of  the  other  features  is  not  relatively  great. 
This  applies  in  part  also  to  the  greenhouses, 
because  where  these  are  developed  it  is 
possible  to  give  profitai)le  and  congenial 
employment  to  a  good  gardener  during  the 
winter,  and  consequently  a  more  competent 
type  of  man  can  be  kept,  to  the  great  ad- 
vantage of  all  the  interests  involved. 

Another  matter  which  I  am  finding  im- 
portant in  connection  with  the  outdoor 
garden,  but  which  applies  equally  to  the 
greenhouses,  is  this.  It  is  far  better  to 
concentrate  upon  good  effects  with  a  few 
things  rather  than  upon  the  collection  of 
many.  In  my  own  garden,  we  are  re- 
ducing the  number  of  species,  but  are 
giving  better  massing  and  surroundings  to 
those  we  retain,  which  include  especially 
the  kinds  the  observer  is  likely  to  meet  with 
again.  Primarily  this  is  in  order  to  con- 
form to  an  educational  principle  of  which 
the  importance  steadily  grows  upon  me, 
viz.,  that  the  scientific  merits  of  a  garden, 
or  of  anything  else,  are  not  of  themselves 
sufficient  to  attract  persons  to  their  study, 
but  attention  must  be  paid  to  the  peculiari- 
ties of  human  nature  which  demand  that 
things  shall  be  made  attractive  also.  I 
therefore  consider  it  important  to  so  ar- 
range plants  that  they  will  evoke  attention 
and  admiration  first,  on  which  basis  in- 
struction is  far  more  easily  given.  And  as 
the  human  capacity  for  attention  and  ab- 
sorption is  strictly  limited,  it  is  no  use  to 
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try  to  produce  many  such  pleasing  efFeets. 
A  few  very  pleasing  trees  appeal  more  to 
homan  natnre  than  do  many  only  moder- 
ately pleasing.  This  principle  fita  per- 
fectly, also,  with  my  first  condition  of  col- 
l^ie  instmction  above  mentioned,  that  only 
ondergrsduatcs  make  use  of  the  garden, 
and  the  nomber  of  kinds  they  can  utilize  is 
not  very  great.  In  all  scientific  institu- 
tions, whether  gardens,  maseums,  or  eoursea 
of  instmction,  we  seem  to  pass  first  through 
an  accumulation  stage,  in  which  complete- 
ness is  the  ideal  and  we  try  to  collect  all 
the  kinds  we  can.  liater  we  pass  to  a  selec- 
tion and  individualization  stage,  in  which 
we  pick  out  the  most  essential  objects  and 
give  each  an  ample  and  distinctive  setting. 
We  have  passed  into  the  second  stage  in 
onr  museums  and  to  some  extent  in  our 
instruction,  but  hardly  yet  in  our  botanical 
gardens. 

I  pass  finally  to  the  greenhouses,  the 
importance  of  which  I  can  not  too  strongly 
emphasize.  These  should  be  arranged,  for 
convenience  of  both  use  and  management, 
upon  a  climatic  basis,  including  cool  tem- 
perate, warm  temperate,  desert,  stove  and 
palm  honses  at  least,  furnished  with  a 
selection  of  well-labeled  plants  of  the  chief 
scientific  interest,  and  with  room  for  the 
growing  of  class  material  and  for  horticul- 
tural and  physiological  experiment,  while 
the  closer  the  attachment  of  the  green- 
houses to  laboratories  the  better.  I  am 
here,  as  you  may  suspect,  outlining  the 
arrangement  of  the  range  developed  tmder 
my  chai^,  the  practical  working  of  which 
is  extremely  satisfactory. 

The  educational  advantages  of  good 
greenhouses  are  too  well  known  to  all  to 
need  comment,  but  I  may  add  another 
advantage  not  so  obvious,  viz.,  that  they 
provide  an  extremely  attractive  and  in- 
structive place  for  visit  in  winter,  not  only 
by  students  but  by  their  friends  and  visit- 


ors; and  this  is  something  of 
vantage  in  rural  communiti 
the  instruction  and  enjoymen 
the  public  from  outdoor  garde 
greenhouses  constitute  no  sma 
their  development.  For  not 
attract  attention  and  sympath; 
but  they  are  also  a  wholly  api 
serviceable  form  of  college  «i 

There  are  two  warnings  I 
in  connection  with  the  greenh 
they  should  be  kept  free  from 
ments  in  connection  with  tb 
ornamental  plants  for  coUef 
Such  a  use  is  bad  for  the  plan 
of  a  scientific  interest  in  then 
denevs,  and  derogatory  to  ft 
of  the  greenhouses.  The  re 
college  community  is  far  grea 
lection  of  plants  kept  exdnsivi 
tional  purposes,  and  for  the 
terests  involved  therein,  than 
lection  at  their  beck  and  ei 
purposes.  Second,  they  sho 
free  from  any  attempt  to  ma 
pay  their  own  cost.  The  flori 
a  highly  specialized  one,  coi 
rule,  on  a  narrow  mai^n  o 
no  range  of  college  greenhoi 
any  considerable  amount  witl 
thereto  an  amount  of  space  ai 
time  wholly  incompatible  witl 
erable  attention  to  educatii 
Moreover,  the  feeling  of  lo< 
quite  sure  to  be  aroused  again 
tion  conducting  a  eotnpetitio] 
are  sure  to  regard  as  unfair, 
tions  do  not  apply  to  the  gi 
agricultuml  colleges;  where 
are  different,  and  where  it  is 
the  students  learn  to  raise  pla 

So,  I  may  summarize  my  i< 
garden  for  a  college  by  sayini 
sists  first  of  a  good  range  of 
second  of  a  collection  of  tree 
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primarily  grouped  artistically  and  second- 
arily on  a  systematic  plan,  third  of  natural 
gardens,  and  fourth  of  a  limited  systematic 
herbaceous  garden.  In  all,  selection  and 
attractiveness  of  setting  should  be  control- 
ling principles. 

W.  P.  Ganong 


A  UNIVERSITY  BOTANICAL  GAEDBN 

It  requires  some  presumption  for  a  mere 
novice  to  talk  on  this  theme,  after  the 
fathers  of  our  great  botanical  gardens  have 
spoken  from  their  ripe  experience.  One 
who  neither  grew  up  in  a  botanical  garden 
already  established,  nor  has  had  time  to 
grow  far  with  one  established  but  a  short 
two  years  ago,  can  hardly  be  expected  to 
speak  with  authority.  My  only  justifica- 
tion for  complying  with  the  request  of  your 
secretary  to  participate  in  this  discussion 
is  the  fact  that,  in  planning  the  botanical 
garden  for  the  Johns  Hopkins  University, 
I  have  discovered  what  a  goodly  number  of 
problems  confront  the  beginner  in  this  kind 
of  work  and  how  little  detailed  information 
is  to  be  found  in  print  that  will  aid  him  to 
overcome  them. 

I  may  therefore,  perhaps,  be  permitted 
to  say  something  of  the  purpose  of  our 
garden,  of  some  of  the  difficulties  encoun- 
tered, and  of  such  solutions  of  these,  or 
part  of  them,  as  have  either  been  worked 
out  at  Homewood  or  gathered  from  the 
experience  of  other  gardens.  These  things 
are  said  not  only  in  the  hope  of  being  of 
service  to  others  who  may  be  planning 
gardens,  but  also  of  evoking  from  others 
helpful  criticism,  that  may  be  of  aid  to  us 
in  the  work  at  Homewood. 

That  a  botanical  garden  can  be  of  great 
value  to  university  students  does  not  stand 
in  need  of  proof  to  you  of  this  audience. 
I  desire,  however,  to  suggest  some  of  the 
particular  ways  in  which  I  believe  it  may 
be  most  useful.     If  university  students  are 


what  they  should  be,  in  aim  and  industry, 
it  seems  evident  that  access  to  a  weU-ar- 
ranged  botanical  garden  may  advantage- 
ously replace  class-room  courses  on  certain 
aspects  of  gross  morphology,  floral  biology 
and  floristic  geography,  besides  greatty  en- 
hancing the  value  of  many  of  the  formal 
courses  on  other  subjects,  given  in  lecture 
room  and  laboratory. 

A  botanical  garden  which  is  to  be  of  use 
in  the  ways  mentioned  must  suggest  clearly 
what  it  is  intended  to  illustrate.  It  must 
leave  no  suspicion  of  the  aimlessness  of  a 
** cabinet  of  curiosities,"  but  must  show  the 
purposef ulness  of  a  skilfully  arranged  mu- 
seum—a museum  in  which  (as  an  able 
museum  director  has  said)  the  carefully 
selected  specimens  illustrate  a  well-devised 
series  of  labels,  rather  than  one  in  which 
the  labels  are  mere  name-tags  for  more  or 
less  accidentally  acquired  specimens. 

Such  a  definitely  planned  garden  can 
well  serve  to  extend  the  laboratory  work 
and  to  concentrate  the  field  work.  For  in 
the  laboratory  a  student  can  not  study 
enough  plants  minutely  to  comprehend 
them  broadly;  in  the  field  he  can  not  study 
any  plant  so  thoroughly  as  to  understand 
it  deeply.  The  garden  renders  a  larger 
variety  of  plants  accessible,  brings  plants 
of  different  regions  together  for  ready 
comparison,  taxonomically,  morphologically 
and  physiologically,  makes  it  possible  to 
observe  their  activity  and  development 
more  continuously  and,  finally,  gives  the 
most  satisfactory  opportunity  of  preserving 
them  at  critical  stages  for  future  stndy 
and  comparison.  The  garden  then  does 
not  replace  either  field  or  laboratory,  but 
it  does  effectively  link  them. 

If  now  we  consider  more  specifically  the 
functions  a  garden  may  serve  we  may  sum- 
marize them  thus: 

1.  It  can  illustrate  certain  phenomena  of 
plant  life  which  may  be  observed  directly, 
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as  the  plants  grow  in  the  garden  or  the 
accompanying  greeshoiiBe.  Because  they 
can  be  observed  continuously  the  student 
gains  a  familiarity  with  them  and  their 
phenomena  which  is  not  possible  from  a 
single  contact  with  them,  when  they  are 
brought  out  once  a  year,  in  a  laboratory 
course. 

2.  The  garden  and  greenhouGe  have  an 
important  use  as  a  source  for  the  material 
needed  in  instruction  and  research,  in  labo- 
ratory and  herbarium. 

3.  The  existence  of  a  garden  insures  the 
presence  of  propagating  grounds,  tools  and 
a  trained  gardener,  all  of  them  necessary 
to  the  carrying  on  of  researches  in  plant 
breeding  or  other  work  involving  extensive 
coltnres,  sach  as  are  often  made  in  studies 
of  variation  and  experimental  morphology, 

4.  Not  the  least  important  feature  of 
a  garden,  especially  one  on  a  university 
campus,  is  that  it  shall  prove  attractive 
from  its  design  and  the  plants  in  it,  entirely 
aside  from  its  scientific  interest. 

I  shall,  from  this  on,  make  casual  refer- 
ence only  to  the  last  three  of  these  func- 
tions, but  shall  dwell  more  fully  on  the 
first,  i.  e.,  the  use  of  a  garden  in  botanical 
instruction.  This  is,  I  believe,  the  func- 
tion which  chiefly  determines  the  arrange- 
ment of  most  botanical  gardens  now  in 
existence,  the  only  other  potent  influence 
being,  perhaps,  the  artistic  one. 

The  botanical  facts  and  principles  that 
can  well  be  illustrated  in  a  botanical  garden 
•SD&y  be  grouped  under  the  following  heads : 
(1)  plant  structures,  (2)  plant  phylogeny, 
(3)  plant  activity  or  physiology,  (4)  plant 
ecology,  (5)  floristic  plant  geography,  (6) 
economic  plants.  We  may  now  take  these 
up  in  the  order  mentioned. 

1.  Plant  structures  may  be  illustrated  by 
examples,  first,  of  vegetative  oi^ns,  in 
their  various  modifications,  and  secondly 
by  examples  of  reproductive  oi^us,  such 


as  those  for  vegetative  multip 
asexual  reproduction,  and  for  t 
duetion,  including  such  acce 
duetive  organs  as  flowers  and 

2.  Plant  phylogeny  may  be  i 
the  natural  system  of  Engler, 
interpretation  of  the  kinship  ol 
by  selected  examples  of  older  ' 
terns"  of  historical  importance 
systems  of  Jussieu,  Braun  ( 
Finally,  examples  of  plant  bi 
be  made  to  illustrate  the  mea 
of  new  types  of  plants,  sue 
mutants  and  hybrids. 

3.  Types  of  plant  activity 
readily  illustrated  in  a  garde 
those  connected  with  growth- 
rate,  direction  and  seasonal  vc 
ondly,  sleep  movements;  thi 
ments  of  leaves  of  compass  ph 
the  movement  of  irritable 
leaves;  fifth,  and  finally,  thos< 
of  the  flower,  or  its  parts,  whii 
process  of  pollination,  of  wbicli 
esting  examples  may  be  showi 

4.  In  plant  ecology  we  ma 
trate  certain  important  hab 
and  growth-forms.  Those  that 
satisfactorily  shown  are  chiefij 
edaphio  factors,  though  the  i 
the  greenhouse  give  some  op] 
suggesting  relations  to  dim 
Other  ecological  facts  may  b 
by  examples  of  plant  commnnj 
this  head,  when  enough  ground 
may  be  shown  plant  format 
native  ones,  as  forest,  bush,  i 
Finally,  ecological  guilds,  or  t; 
bionts,  may  be  illustrated  by 
phytes,  saprophytes  and  par 
latter  series  takes  but  little  i 
garden,  but  much  ingenuity  'm 
make  them  develop  typically. 

5.  Floristic  plant  geograpt 
haps  be  best  illustrated  not 
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groups  of  plants  from  the  diflferent  forma- 
tions of  a  general  floristic  region,  but  also, 
where  space  permits,  by  like  formations 
from  different  regions.  These  should  be  as 
complete  as  possible  and  may  well  be  se- 
lected to  show  similar  growth-forms  occur- 
ring in  widely  diflferent  species,  genera,  or 
even  families.  In  Atlantic  North  America, 
for  instance,  bits  of  Alaskan,  Manchurian 
or  Scandinavian  forest,  in  which  all  the 
elements  from  the  herbs  of  the  forest  floor 
to  the  dominant  trees  are  represented, 
would  prove  exceedingly  interesting  for 
comparison  with  our  native  forest  and  with 
each  other. 

6.  Economic  plants  may  be  represented 
by  those  plants  which  yield  the  chief  vege- 
table products  of  commerce,  by  types  of 
ornamental  plants  and  by  noxious  plants, 
e,  g.,  weeds,  poisonous  plants  and  fungus 
parasites.  The  practical  application  of 
plant  breeding  may  also  be  illustrated  here 
by  examples  showing  the  difference  often 
existing  between  the  wild  parent  and  the 
cultivated  oflbpring,  together  with  illustra- 
tions of  the  methods  of  breeding  and  culti- 
vation by  which  the  modification  of  culti- 
vated types  is  produced. 

These,  I  believe,  are  some  of  the  facts 
and  principles  which  we  may  hope  to  illus- 
trate in  a  botanical  garden.  The  realiza- 
tion of  these  expectations  demands,  I  am 
finding,  persistent  industry  and  unfailing 
optimism,  for  obstacles  arise  unexpectedly, 
and  success  in  new  fields  is  far  from 
certain. 

In  the  garden  of  the  Johns  Hopkins  Uni- 
versity, at  Homewood,  we  are  trying  to  do 
some,  at  present  not  all,  of  the  things  which 
I  have  just  outlined.  I  wish  now  to  try 
to  tell  you  just  what  these  are,  how  we 
have  planned  them  and  something  of  the 
practical  expedients  by  which  we  have 
managed  to  get  plants  to  grow  where  we 
wish  them.    I  may  also  refer  to  the  devices 


for  labeling  which  are  being  used,  in  the 
attempt  to  make  the  garden  intelligible  not 
only  to  the  student,  but  also  to  the  gen- 
eral public,  to  whom  the  garden  is  open. 

The  area  at  present  planted  at  Home- 
wood,  the  new  university  site,  is  a  flat- 
topped  knoll,  about  two  acres  in  extent, 
surrounded  on  three  sides  by  a  native  for- 
est of  oak,  chestnut,  beech  and  tulip.  The 
garden  is  laid  out  in  a  strictly  formal  man- 
ner, in  view  of  the  fact  that  it  is  to  form 
the  western  termination  of  the  transverse 
axis  of  the  proposed  group  of  university 
buildings.  It  will  ultimately  be  overlooked 
by  the  terrace  on  which  the  westernmost 
buildings  are  to  be  located* 

The  boundary  of  the  garden  is  marked 
by  two  parallel  lines  of  hendock  hedge  with 
a  wide  walk  between  them.  The  entire 
garden  is  divided  into  quarters  by  walks 
running  from  the  middle  of  each  side  to  a 
large  pool  in  the  center.  Each  quarter 
is  broken  by  gravel  walks  into  18  beds  with 
myrtle  borders.  These  beds  contain  alto- 
gether about  500  planting  spaces  (2^  X  3} 
feet),  making  something  over  2,000  plant- 
ing spaces  for  the  whole  garden.  The 
greenhouse,  physiological  laboratory  and 
an  acre  of  ground  for  propagating  pur- 
poses lie  directly  south  of  the  garden. 

The  garden  consists  of  four  sections. 
Section  I.  illustrates  the  chief  types  of 
vegetative  organs  of  plants.  The  arrange- 
ment of  these  types  is  in  part  a  morpholog- 
ical, in  part  a  biological  one.  Section  IL 
is  given  to  the  illustration  of  the  structure 
and  biology  of  the  reproductive  organs  of 
plants,  i.  e.,  of  sporangia,  flowers,  seeds, 
fruits,  etc.  Section  III.  illustrates  the 
genealogy  of  plants  as  indicated  by  their 
classification.  It  includes  illustrations  of 
the  various  kinds  and  degrees  of  kinship, 
of  species,  genus  and  family,  of  hybrids 
and  mutants,  of  a  number  of  historically 
important  systems  of  classification  and  of 
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the  modem  system  of  Engler.  Finally,  it 
also  illustrates  in  some  detail  the  variety  in 
structure  and  in  geographical  distribution, 
found  among  the  members  of  a  few  selected 
families  of  seed  plants,  e.  g.,  of  Ginkgoacese, 
Saururacese,  Liliacese  and  Compositse.  Sec- 
tion rV.  contains  a  selected  series  of  useful 
and  of  ornamental  plants,  chiefly  those 
native  to  temperate  regions,  though  a  few 
of  the  more  important  tropical,  economic 
planta  are  shown. 

In  the  further  development  of  the  bo- 
tanical garden  it  is  planned  to  illustrate 
various  types  of  plant  communities,  some 
of  the  important  facts  of  geographical  dis- 
tribution and  the  habitat  relations  of  vari- 
ous growth-forms.  It  is  expected  that  the 
general  planting  of  the  Homewood  grounds 
may  be  carried  out  in  such  a  way  that  the 
groups  of  shrubs  and  trees  so  used  shall 
have  scientific  as  well  as  an  ornamental 
value. 

The  efficiency  of  a  garden  as  an  educa- 
tional factor  is  determined,  in  large  degree, 
by  the  design  and  arrangement  of  the  labels 
used  to  designate  the  individual  plants  and 
the  plant  groups  shown. 

The  series  of  types  of  structure,  rela- 
tionship, etc.,  shown  in  each  section  of 
the  garden  at  Homewood,  is  divided  into 
successively  subordinate  groups.  These 
groups  are:  division,  subdivision  and 
groups  without  names  but  designated  by 
letters  and  signs. 

Each  individual  type  of  structure,  etc., 
is  designated,  in  this  guide  and  on  the 
labels,  by  a  number.  All  species  used  in 
the  garden  to  illustrate  a  given  type  bear 
the  number  of  this  type  on  their  labels.  In 
the  guide  this  number  is  found  at  the 
extreme  left  of  the  page,  opposite  the  name 
of  the  group.  In  the  garden  these  num- 
bers are  at  the  bottom  on  the  group  labels 
and  at  the  top  on  the  species  labels. 

The  numbers  at  the  bottom  of  a  group 


label  indicate  the  kinds  and  number  of 
types  of  structure  included  in  the  group. 
For  example:  the  numbers  16-19  on  the 
label  for  subterranean  stems  indicate  that 
the  types  included  in  this  category  are 
those  bearing  these  numbers,  in  the  guide 
and  on  the  labels,  i.  e.,  rhizomes,  tubers, 
corms  and  bulbs;  the  numbers  288-290  on 
the  label  for  indehiscent  fruits  indicate 
that  this  group  includes  the  achene,  nut 
and  caryopsis. 

The  number  at  the  top  of  a  species  label 
indicates  the  type  of  structure,  relationship 
or  economic  plant  illustrated  by  this  spe- 
cies. A  reference  to  this  number  in  the 
guide,  or  in  the  garden,  to  the  nearest 
group-label  bearing  this  number,  shows 
what  is  illustrated  by  the  species.  For  ex- 
ample: any  species  label  bearing  the  num- 
ber 8  indicates  that  the  plant  illustrates 
the  use  of  the  roots  as  tendrils ;  the  number 
529  indicates  that  the  species  belongs  in  the 
series  Resales  of  Engler;  the  number  600 
designates  the  species  as  a  cereal. 

The  location  in  the  garden  of  the  illus- 
trations of  any  particular  group  of  struc- 
tures or  relationships  may  be  readily  seen 
by  a  comparison  of  the  outline  of  the  chief 
groups  (p.  653)  and  the  plan  showing  the 
arrangement  of  beds  in  the  garden  (figure, 
p.  652).  On  the  latter  the  area  devoted  to 
each  division  is  indicated  by  heavy  lines 
between  beds.  Section  I.  is  in  the  north- 
east quarter  of  the  garden,  the  types  being 
numbered  from  1  to  113.  Section  II.  is  in 
the  southeast  quarter  (Nos.  200--313). 
Section  III.  is  contained  chiefiy  in  the 
southwest  quarter  (Nos.  400-558),  but 
partly  in  the  northwest  quarter  (Nos.  559- 
571).  Section  IV.  is  also  contained  in  the 
northwest  quarter  (Nos.  600-652).  The 
sequence  of  the  types  within  each  quarter 
is  readily  seen  from  the  numbers  on  the 
labels.  These  are  arranged  in  regular  suc- 
cession along  the  beds  as  far  as  possible. 
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and,  where  this  Buecession  has  been  broken, 
an  index  label  has  been  used  to  show  where 
the  next  following  numbers  are  to  be 
found. 

By  means  then  of  the  contiuuoos  series 
of  numbers,  one  for  each  ultimate  unit  of 
structure  or  relationship  shown,  it  is  be- 


lieved that  confusion  may  be  avoided  and 
the  visitor  be  at  liberty  to  note  as  much  or 
as  little  as  he  desires  of  the  assembling  of 
these  units  into  successively  lai^er  groups, 
which  are  indicated  in  the  guide,  and  by 
gronp  labels  in  the  garden. 
With  such  a  definite  series  of  atraetures 
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BOTANICAL  GARDEN  AT  HOMEWOOD 

GhXET   GbOUFS    in   the   GAB0EI7 

SaonoN  I.    VEOKTATiyE  Obqanb. 
Diyision  I.    Roots.     1-15. 

Subdivision     I.   Subterranean  Roots. 
II.   Aquatic  Roots. 

III.  Aerial  Roots. 

IV.  Parasitic  Roots. 
Division  II.    Stems.    16-38. 

Subdivision     I.   Leafless  Stems. 
II.   Foliage  Stems. 
m.   Branch  Systems. 
Division  III.    Leaves.    39-113. 
Subdivision  I.   Cotyledons. 
"  II.   Foliage  Leaves. 

Section  II.    Repboouctive  Oboans. 
Division     I.    For  Vegetative  Propagation.   200- 

208. 
"         II.    For  Asexual  Reproduction.    209- 

214. 
"       III.    For  Sexual  Reproduction.     216- 
313. 
Subdivision  I.   Sexual  Organs. 

"  II.   Accessory    Reproductive    Or- 

gans. 

Section  III.    Plant  Relationship. 
Division  I.    Degrees  of  Relationship.    400-409. 
*'       II.    History   of   Classifications.     410- 
645. 
Subdivision       I.   System  of  Aristotle. 

II.        "        "   Ray. 
"  III.        "        "   Linnaeus. 

«  IV.        "        "   de  Jussieu. 

V.        "        "   de  CandoUe. 
VI.        "        "   Brongniart. 
VII.        "        "   Braun. 
VIII.        "        "   Eichler. 
IX.        "        «   Engler. 
Division  III.    Selected  Families.    646-571. 

8mcmov  IV.    EooNOiao  Plants. 

Division  I.    Useful  Plants.    600-618. 

"       II.    Ornamental  Plants.     619-652. 


(( 
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Outune  of  the  Ttfes  op  Plant  Organs,  or 

Plant  Relationships  and  of  Eoonomio 

Plants  Illustrated  in  the  Gabden* 

Section  I.    Vegetative  Obgans. 
Division  I.    Roots. 
Subdivision  I.   Subterranean  Roots. 

1  Tap  Roots. 

2  Fascicled  Roots  (clustered  roots). 

3  Fibrous  Roots. 
Subdivision  II.  Aquatic  Roots. 

4  Bottom  Roots. 
6        Floating  Roots. 

Subdivision  III.   Aerial  Roots. 

6  Prop  Roots. 

7  Protective  Roots  (root- thorns). 

8  Tendril  Roots. 

9  Attaching  Roots  (of  air  plants). 

10  Attaching   and   Absorbing  Roots    (of   air 

plants ) . 
Subdivision  IV.   Parasitic  Roots. 

11  Water-absorbing  Roots. 

12  Food-absorbing  Roots. 
Subdivision  V.    Symbiotic  Roots. 

13  Mycorhizal  Roots  (with  fungus  threads  in- 

stead of  root  hairs). 

14  Bacterial  Roots  (with  bacterial  tubercles). 

15  Nostoc-holding  Roots. 

Division  II.    Stems. 
Subdivision  I.   Leafless    Stems    (i.    e,,    with 
scale-like  leaves). 

A.  Subterranean  Stems. 

16  Rhizomes. 

17  Tubers. 

18  Corms. 

19  Bulbs. 

B.  Aerial  Leafless  Stems. 

20  Cactoid  Stems  (fleshy  green  stems). 

21  Phyllocladia  (leaf -like  stems). 

*A11  types  illustrated  in  the  garden  are  indi- 
cated in  this  list.  Each  type  is  given  a  ntimber 
here,  which  also  will  be  on  the  top  of  the  label 
of  every  species  used  to  illustrate  that  type.^ 


and  systematic  sequences  to  be  illustrated 
in  a  set  of  formal  beds,  we  encounter  at 
once  the  very  practical  difficulty  of  making 
plants  grow  in  proximity  in  the  garden 
that  occupy  quite  different  habitats  in 
nature.  Under  these  conditions  one  is 
tempted  to  do  what  one  of  my  correspond- 


ents has  done— i.  e.,  rearrange  the  families 
of  plants  in  such  a  way  that  families  with 
like  habitat-requirements  come  near  to- 
gether. This  correspondent,  a  landscape 
gardener,  points  out  the  horticultural  in- 
conveniences of  the  Engler  system,  and 
suggests  that  the  Eichler,  and  Bentham  and 


^This  page  is  reprinted  from  "Guide  to  the  Botanical  Garden  at  Homewood." 
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Hooker  systems  are— to  quote— **  better 
adapted  to  the  artistic  ensemble  of  a  hardy 
garden."  He  then  proceeds  to  give— to 
quote  again— * 'a  revision  of  the  Hookerian 
cohorts  that  is  adapted  to  copyrighted  gar- 
den plans  of  the  author  previously  "pub- 
lished." 

If,  however,  one  is  not  bold  enough  to 
remodel  the  whole  natural  system  to  suit 
his  particular  garden  scheme  he  must  find 
other  means  of  making  system  and  soil  fit 
—and  this  often  presents  considerable  diffi- 
culties. 

To  make  aquatic  and  bog  plants  grow 
beside  related  forms  inhabiting  drier  soils, 
we  tried  several  devices.  The  first  of  these 
was  the  small  brick  pool  common  in  Euro- 
pean gardens.  But  these  are  expensive  to 
build  and  are  liable  to  be  burst  and  ren- 
dered useless  by  freezing.  We  have,  there- 
fore, substituted  two-gallon  earthenware 
kitchen  bowls^  with  sloping  sides  inside  and 
out.  These  can  stand  freezing,  and  can  be 
made  invisible  in  the  garden  by  sinking' 
them  to  the  rim  in  the  soil.  Well-developed 
specimens  of  many  aquatic  plants  were 
made  to  grow  in  these  during  the  past  sum- 
mer. By  the  use  of  these  bowls  it  is  pos- 
sible to  have  a  miniature  bog  at  any  point 
in  the  garden  where  it  is  needed. 

Provision  for  larger  aquatic  plants  is 
made  by  three  concrete  pools.  For  swamp 
plants  there  is  a  bog  bed,  15  X  30  feet, 
filled  with  peaty  soil.  This  has  a  water- 
tight brick  border,  two  feet  deep,  and  a 
water  supply  from  taps  at  both  ends.  In 
this  bed  fine  specimens  of  Woodwardia 
virffinica,  Rhododendron  viscosum,  H^is- 
Cii8  moscheutos,  Decodon  veriiciUatus  and 
others  have  fiourished  finely. 

In  a  bed  of  sand,  with  a  slight  admixture 
of  humus,  fine  clumps  of  Opuntia  vulgaris 
are  spreading  vigorously  and  other  xero- 
phytes  promise  to  do  well. 

Another  difficulty  encountered  in  garden- 


making  of  this  sort  is  tiiat  of  getting  shade 
plants  to  grow  in  the  open  beds.  To  ac- 
complish this  we  have  been  using  small 
dogwoods,  which  can  readily  be  kept 
within  bounds,  and  in  the  shade  of  which 
many  mosses,  ferns,  orchids  and  other 
plants  of  the  forest  fioor  are  growing 
well. 

Finally,  a  very  important  detail  of  the 
management  of  a  garden  is  the  selection  of 
labels  that  shall  be  inexpensive  and  at  the 
same  time  legible  and  durable.  Profiting 
by  suggestions  from  older  gardens  we  have 
devised  three  types  of  zinc  labels  that  are 
proving  very  satisfactory.  The  simplest  of 
these  is  a  stake  label  an  inch  wide  and  six 
inches  long.  On  this  the  accession  number 
is  stamped  across  the  top  with  a  steel 
stamp,  and  the  name  is  written  directly 
on  the  metal  with  platinum  tetrachlorid. 
These  labels  are  used  for  all  plants  not 
provided  with  show  labels.  Another  type 
of  label  is  If  inch  wide  and  8  inches 
long.  It  is  painted  gray,  the  nam€  is  then 
stamped  on  it  with  printer's  ink  by  means 
of  a  rubber  stamp.  After  the  ink  is  dry  the 
label  is  covered  with  spar  varnish.  These 
are  used  for  show  labels  on  pot  plants  in 
the  greenhouse.  The  show  labels  used  for  all 
group  and  species  labels  in  the  garden  are 
rectangular  zinc  labels,  of  various  sizes 
from  3X5  inches  up  to  5  X  12  inches. 
These  are  hung  by  a  fold  of  the  upper  edge, 
to  a  heavy  wire  staple,  the  name  is  printed 
and  the  varnish  used  for  protection  as  in 
the  show  labels  in  the  greenhouse. 

The  advantage  of  these  labels  is  that  they 
can  be  made  readily,  of  any  size,  by  any 
tinsmith,  since  they  do  not  involve  the  tise 
of  expensive  dies. 

Such  are  some  of  the  practical  devices 
which  contribute  toward  making  the  gar- 
den useful.  Some  of  these  are  probably 
used  in  other  gardens,  but  I  have  thought 
it  worth  while  to  mention  them  here  be- 
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cause  I  have  not  been  able  to  find  informa- 
tion of  this  sort  in  print. 

It  is  to  be  expected  that  what  now  seem 
satisfactory  devices  for  carrying  on  the 
work  of  the  garden  will  prove  capable  of 
much  improvement  in  the  future,  aided  by 
experience  gained  from  other  gardens  as 
well  as  in  our  own.  It  will  always  be  one 
of  the  chief  aims  of  the  garden  at  Home- 
wood  to  discover  what  a  garden  is  capable 
of  doing  for  the  botanical  student  and  in- 
vestigator and  how  it  can  do  this  best 

Duncan  S.  Johnson 


THE   RELATION  OF  APPLIED  SCIENCE  TO 

EDUCATION » 

The  dative  of  indirect  object  is  used 
with  most  Latin  verbs  compounded  with 
ad,  ante,  con,  in,  inter,  ob,  post,  pre,  pro, 
sub  and  super,  and  sometimes  circum;  the 
elements  essential  for  the  growth  and  ma- 
turity of  the  plants  which  furnish,  di- 
rectly or  indirectly,  the  food  and  clothing 
for  the  human  race  are  carbon,  hydirogen, 
oxygen,  nitrogen,  phosphorus,  potassium, 
magnesium,  calcium,  iron  and  sulfur,  and 
IH>s8ibly  chlorin,  and  I  think  I  am  expected 
to  discuss  the  general  question  whether 
there  may  be  as  much  educational  develop- 
ment in  a  study  of  these  elements,  for  ex- 
ample, and  of  their  application  to  the 
preservation  of  American  soil  and  to  the 
preservation  of  American  prosperity, 
civilization  and  influence,  as  in  learning 
a  like  number  of  Latin  prepositions  and 
tiieir  application  to  language  development, 
and  to  philological  research. 

The  question  is,  whether  the  culture  of 
com  roots  and  the  iQvestigation  of  corn- 
root  insects  and  diseases  or  the  culture  of 
clover  roots,  with  their  millions  of  symbi- 
otic bacteria  and  their  wonderful  power  to 

^  One  of  the  papers  presented  February  19,  1910, 
before  the  Illinois  State  Academy  of  Science  in 
the  (symposium  on  the  "Relation  of  Pure  and 
Applied  Sdence." 


transform  much  of  the  impoverished  lands 
of  that  part  of  Illinois  whose  name  is 
''Egypt,"  and  much  of  the  exhausted  and 
abandoned  lands  of  India,  whose  fame  is 
famine,  into  fruitful  and  valuable  lands, 
may  serve  as  well  for  the  development  of 
the  mind  and  for  the  advancement  of  edu- 
cation and  civilization,  as  the  culture  of 
Greek  roots,  and  Sanskrit  roots,  and 
Hindu  roots,  from  which  we  learn  that  the 
people  of  India,  of  whom  only  one  man  in 
ten,  and  only  one  woman  in  a  hundred,  are 
able  to  read  and  write— from  which  we 
learn  that  these  people  are  our  own 
cousins;  that  many  words  still  live  in 
India  and  in  America  that  have  witnessed 
the  first  separation  of  the  northern  and 
the  southern  Aryans;  and,  in  the  words  of 
Max  Muller: 

These  are  witnesses  not  to  he  shaken  by  any 
cross  examination.  The  terms  of  God,  for  house, 
for  father,  mother,  son,  daughter,  for  dog  and 
cow,  for  heart  and  tears^  for  axe  and  tree,  iden- 
tical in  all  the  Indo-European  idioms,  are  like 
the  watchwords  of  soldiers.  We  challenge  the 
seeming  stranger,  and,  whether  he  answer  with 
the  lips  of  a  Greek,  a  German  or  an  (East) 
Indian,  we  recognize  him  as  one  of  ourselves. 
There  was  a  time  when  the  ancestors  of  the  Celts, 
the  Germans,  the  Slayonians,  the  Greeks  and 
Italians,  the  Persians  and  Hindus,  were  living 
together  beneath  the  same  roof. 

Why  has  the  southern  Aryan  civiliza- 
tion developed  but  one  school  for  every 
five  villages,  while  the  northern  Aryan, 
save  in  Russia,  opens  to  every  child  the 
door  of  the  school  which  leads  on,  for 
those  who  will,  to  the  college  and  univer- 
sity! Whyt  Because  only  a  prosperous 
nation  can  afford  the  trained  intelligence 
or  education  of  its  people. 

Education  in  America  is  not  the  cause, 
but  the  product,  of  our  prosperity;  and, 
thus  far,  the  prosperity  of  this  nation  is 
due  to  our  conquest  of  the  former  inhabi- 
tants and  to  the  consequent  acquisition  of 
the  great  natural  resources  of  this  country. 
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including,  primarily,  vast  areas  of  rich 
yirgin  soil;  and,  secondarily,  immense 
supplies  of  timber,  coal,  and  iron. 

American  prosperity  has  done  more  than 
educate  Americans;  it  has  educated  west- 
em  Europe,  first  of  all  by  relieving  the 
over-crowded  condition  of  those  impover- 
ished lands,  and  subsequently  by  making 
large  direct  contributions  to  European 
prosperity,  in  supplying  cheap  food  and 
fertilizer  and  a  good  market  for  European 
products,  manufactured  in  large  part  from 
the  low-priced  raw  materials  secured  from 
this  and  other  new  countries. 

Applied  science  has  already  made  some 
contributions  to  American  education  and 
civilization,  and  so  far  as  its  use  in  the 
schoolroom  is  concerned,  applied  science, 
as  an  educative  agency,  is  not  exceeded  in 
value  by  any  other  instrumentality.  Its 
very  general  acceptance  by  teachers  and 
students  in  our  leading  educational  institu- 
tions does  not  prove  its  value,  but  does 
prove  that  its  value  is  being  appreciated; 
and  I  need  not  remind  you  that  pure  sci- 
ence is  the  foundation  of  applied  science. 

While  education  has  not  been  in  any 
sense  the  prime  cause  of  our  national  pros- 
perity, the  future  prosperity  of  America 
depends  absolutely  upon  the  application  of 
science  and  education  to  industry.  For 
three  full  centuries  America  has  lived  upon 
the  spoils  of  conquest  and  inherited 
wealth  and  resources,  and  for  three  full 
centuries  America  has  wasted  her  sub- 
stance or  scattered  it  abroad.  But  even 
among  nations  there  is  a  limit  to  inherited 
wealth.  The  land  which  flowed  with  milk 
and  honey  is  now  almost  a  barren  waste, 
supporting  only  wandering  bands  of 
marauding  Arabs  and  villages  of  beggars. 

Truly  the  two  most  characteristic  attri- 
butes of  rich  young  America  are  wasteful- 
ness and  bigotry.  Other  nations  have 
risen  to  positions  of  world  power  and  in- 


fluence and  fallen  again  to  poverty,  igno- 
rance and  insignificance.  Thus  far  Amer- 
ican history  has  been  in  large  part  a 
repetition  of  the  history  of  nations  long 
since  gone  to  decay. 

Following  the  rise  and  fall  of  the  great 
empires  of  Babylon,  of  Carthaginia  and  of 
Greece,  the  Roman  Empire  also  rose  and 
f  eU.  From  what  cause  t  Some  tell  us  that 
the  fall  of  those  great  empires  was  due  to 
the  development  of  pride  and  immorality 
among  their  peoples,  forgetting  the  fact 
that  civilization  tends  rather  toward  peace 
and  security,  and  that  universal  education 
depends  and  must  depend  upon  material 
prosperity.  Poverty  is  at  once  helpless 
and  soon  ignorant. 

History  tells  us  that  Roman  agriculture 
declined  until  a  bushel  of  seed  brought  only 
four  bushels  in  the  harvest— declined  until 
the  high  civilization  of  the  Mediterranean 
countries  passed  into  the  dark  ages  which 
covered  the  face  of  the  earth  for  a  thou- 
sand years,  until  the  discovery  of  a  new 
world  brought  new  supplies  of  food,  re- 
newed prosperity,  and  new  life  and  light 
to  western  Europe ;  but  the  dark  ages  still 
exist  for  most  of  our  own  Aryan  race  in 
Russia  and  in  India,  where,  as  an  average, 
day  by  day,  and  year  by  year,  more  people 
are  hungry  than  live  in  the  United  States, 
where  the  average  wage  of  a  man  is  fifty 
cents  a  month,  where  famine  rages  always, 
and  where  the  price  of  wheat  sometimes 
rises  to  a  point  where  six  months'  wages  of 
a  working  man  are  required  to  buy  one 
bushel.  This  is  the  condition  where  the 
absolute  needs  of  the  population  exceed  the 
food  supply ;  and  just  so  sure  as  the  intelli- 
gent and  influential  men  and  women  of 
America  continue  to  ignore  the  material 
foundation  upon  which  national  prosper- 
ity depends,  just  so  sure  will  future  dark 
ages  blot  out  American  civilization. 

That  vast  areas  of  land  that  were  once 
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cultivated  with  profit  in  the  original  thir- 
teen states  are  now  agriculturally  aban- 
doned is  common  knowledge ;  that  much  of 
the  land  in  all  adjoining  states  is  in  the 
process  of  abandonment  is  known  to  many ; 
and  that  the  common  lands  in  the  great 
agricultural  regions  in  central  United 
States  are  even  now  in  process  of  the  most 
rapid  soil  depletion  ever  witnessed  is 
known  to  all  who  possess  the  facts. 

Already  the  question  of  food  has  begun 
to  exert  pressure  in  this  country.  Already 
the  masses,  the  common  people,  the  ''ninety 
per  cent,"  must  consider  a  reduction  in 
their  standard  of  living.  Poverty  and  de- 
generacy are  even  now  making  such  de- 
mands upon  the  revenues  of  the  state  that 
education  and  research  already  suffer 
from  inadequate  support;  and  the  only 
hope  of  the  future  lies  in  the  application 
of  science  and  education  to  the  control  of 
industry  and  to  the  control  of  population ; 
and  let  us  never  forget  that  agriculture  is 
the  basis  of  all  industry,  and  that  the  fer- 
tility of  the  soil  is  the  absolute  support  of 
every  form  of  agriculture. 

Some  will  say  that  the  economic  condi- 
tions have  been  such  that  the  depletion  of 
the  lands  of  the  eastern  states  has  been  a 
necessary  sequence,  and  that  the  restora- 
tion of  those  lands  will  now  follow  as  an 
economic  necessity.  I  beg  of  you,  do  not 
accept  any  such  theoretical  deductions. 
If  systems  of  permanent  progressive  agri- 
culture are  ever  to  be  adopted  anywhere  in 
this  country,  it  must  be  done  while  the 
landowners  are  still  prosperous.  Some 
investment  is  necessary  for  the  restoration 
of  depleted  soil,  and  poverty  makes  no  in- 
vestments. Much  of  the  abandoned  lands 
of  America  are  far  past  the  point  of  pos- 
sible self-redemption.  They  were  de- 
pleted not  because  of  any  economic  neces- 
sity, but  because  of  ignorance,  and  the 
fault  lies  not  with  the  farmers  and  land 


owners,  but  with  the  educators  who  even 
until  the  present  generation  have  taught 
almost  everything  except  the  application 
of  science  to  agriculture.  The  fault  lies 
also  with  the  statesmen  who,  as  James  J. 
Hill  says,  have  ''unduly  assisted  manufac- 
ture, commerce  and  other  activities  that 
center  in  cities,  at  the  expense  of  the 
farm." 

There  was  no  need  whatever  that  the 
cultivable  farm  lands  of  the  eastern  states 
should  have  been  depleted.  Lying  at  the 
door  of  our  greatest  markets,  with  the 
application  of  knowledge  and  with  such 
encouragement  as  should  have  been  given, 
those  lands  could  easily  have  been  pre- 
served and  even  increased  in  fertility  until 
their  present  value  would  have  been  not 
five  doUars,  but  five  hundred  dollars  an 
acre. 

Even  now  are  the  young  men  of  the 
United  States  putting  ninety  million  dol- 
lars a  year  into  Canadian  farms.  Whyt 
Because  they  were  not  taught  in  the 
schools  that  by  investing  those  millions  in 
the  application  of  science  to  agriculture 
they  can  remain  in  the  United  States  and 
secure  greater  profit  and  also  save  our  soils 
from  depletion;  yes,  make  our  partially 
depleted  lands  even  more  productive  than 
they  ever  were,  and  at  the  same  time  pro- 
vide the  food-  that  will  soon  be  required  to 
feed  our  own  children. 

Why  do  we  permit  the  annual  exporta- 
tion of  more  than  a  million  tons  of  our 
best  phosphate  rock,  for  which  we  receive 
at  the  mines  the  paltry  sum  of  five  million 
dollars,  carrying  away  from  the  United 
States  an  amount  of  the  only  element  of 
plant  food  we  shall  ever  need  to  buy,  that, 
if  retained  in  this  country  and  applied  to 
our  own  soils,  would  be  worth  not  five  mil- 
lion, but  a  thousand  million  doUars,  for 
the  production  of  food  for  the  oncoming 
generation  of  Americans! 
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Why  this  exportation?  Because  the 
present  owners  of  American  land  learned 
only  the  art  of  agriculture  and  were  never 
taught  the  science  of  farming;  and  it  may 
well  be  repeated  that  the  responsibility 
rests  not  with  the  farmer,  but  with  the 
statesman  and  the  educator. 

Note  well  the  following  facts : 

During  the  past  dozen  years  the  average 
acreage  in  corn  and  wheat  in  the  United 
States  has  been  increased  by  30  per  cent. ; 
but  notwithstanding  the  enormous  in- 
creased production  thus  made  possible,  we 
have  been  obliged  to  decrease  our  average 
exportation  of  com  and  wheat  from  nearly 
one  fourth  to  only  one  tenth  of  our  total 
production ;  and  at  the  same  time  the  aver- 
-age  price  of  these  great  basic  food  mater- 
ials has  increased  by  52  per  cent.,  corre- 
sponding approximately  to  the  increase  in 
the  value  of  land  in  the  great  com  and 
wheat  states,  and  to  the  consequent  and 
inevitable  general  advance  in  the  cost  of 
-living. 

You  will  remember  that  the  population 
of  the  United  States  has  increased  100  per 
cent,  in  thirty  years,  and  without  doubt 
will  number  more  than  90  millions  in  1910 ; 
but,  notwithstanding  the  great  areas  of 
rich  virgin  lands  brought  under  cultiva- 
tion in  the  west  and  northwest,  and  not- 
withstanding the  abandonment  of  great 
areas  of  depleted  soil  in  the  east  and 
southeast,  during  the  last  forty  years  the 
average  yield  per  acre  of  these  two  great 
grain  croi)8  has  not  even  been  maintained 
according  to  the  twenty-year  averages  of 
the  crop  statistics  of  the  federal  government 
for  the  forty  years  from  1866  to  1905,  as 
reported  in  the  1908  year  book  of  the 
United  States  Department  of  Agriculture. 

Shorter  periods  might  be  selected  which 
would  give  apparent  indications  of  a  dif- 
ferent tendency,  but  less  than  twenty-year 
averages  are  not  trustworthy  for  ascertain- 


ing the  average  yield  per  acre;  and  these 
two  twenty-year  averages  show  that  the 
decrease  in  yield  of  corn  has  exceeded  the 
slight  increase  in  yield  of  wheat,  much  of 
which,  it  should  be  remembered,  is  now 
grown  on  land  less  than  forty  years  under 
cultivation.  And  this  statement  holds  not 
only  for  the  entire  United  States,  but  also 
for  the  great  north  central  grain  belt,  in- 
cluding Ohio,  Kansas,  North  Dakota  and 
the  ten  other  states  lying  within  that  tri- 
angle. 

Thus,  in  this  boasted  "granary  of  the 
world,''  the  records  of  forty  years  show 
that  the  average  yield  of  wheat  has  in- 
creased one  half  bushel  per  acre,  while  the 
average  yield  of  com  has  decreased  two 
bushels  per  acre. 

Why  should  the  average  yield  of  com  in 
the  United  States  be  only  25  bushels  per 
acre  and  the  average  yield  in  Dlinois  be 
only  35  bushels  per  acre,  when  the  aver- 
age yield  upon  the  farm  of  the  University 
of  Illinois,  on  normal  soil  under  practical, 
profitable  and  permanent  scientific  i^ys- 
tems  of  farming,  is  87  bushels  i>er  acre! 

There  are  at  least  four  factors  involved 
in  the  solution  of  the  problem  of  maintain- 
ing prosperity,  civilization  and  universal 
education  in  this  country.  These  four  fac- 
tors may  be  classified  as  exploitational, 
scientific,  legal  and  economic. 

1.  Further  exploitation  of  our  remain- 
ing virgin  soils,  as  by  irrigation  and  drain- 
age, neither  of  which  is  of  lai^  signifi- 
cance in  comparison  with  the  magnitude  of 
our  present  agricultural  development 

2.  The  restoration,  by  practical  scientific 
methods,  of  depleted  lands  and  large  iq- 
crease  in  productive  power  of  practically 
all  Icuidfi  now  under  cultivation.  This  is 
the  only  great  positive  factor. 

3.  The  legal  control  of  increase  in  popu- 
lation by  the  enactment  and  enforcement 
of  suitable  laws. 
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4.  The  reduction  in  the  standard  of 
living,  by  extending  the  tendency  already 
enforced  to  some  extent,  as  in  the  gradual 
withdrawal  of  meat  and  other  valuable 
food  products  from  the  daily  diet,  and 
adopting  such  standards  as  are  common  in 
China  and  Japan,  where  beef,  butter  and 
milk  are  practically  unknown. 

The  greatest  study  of  mankind  is  not 
man,  but  the  application  of  principles 
upon  which  depends  the  preservation  of 
man's  prospmty  and  civilization;  and  this 
study  must  not  only  include  the  applica- 
tion of  science  to  raise  high  the  limitations 
of  the  production  from  the  soil  of  neces- 
sary food  supplies,  but  it  must  also  include 
the  application  of  sense  in  placing  some 
just  and  necessary  limitations  upon  the 
reproduction  of  the  least  fit  of  human 
kind.  Ctril  G.  Hopkins 

Ubivebsitt  or  Iluhois 


A.TTEyDA.NCB  OF  STUDENTS  AT  FOREIOH 
XTSITERBITIEB 

The  following  table,  which  I  have  recently 
compiled,  may  be  of  interest  to  your  readers. 

These  figures  of  attendanoe  were  furnished 
to  the  TJ.  8.  Commiaeioner  of  Education  b? 
the  editor  of  Minerva,  were  printed  by  him  in 
his  annual  report  for  1B08  (not  Bummarized 
aa  here,  but  in  detail  for  each  institution, 
country  by  country),  and  are  probably  as  com- 
plete aa  any  which  could  be  readily  found  or 
compiled.  That  theae  totals  mideratate, 
rather  than  overstate,  the  attendance  in  some 
of  the  countries  which  have  not  taken  the 
pains  to  prepare  complete  official  statistics  is 
highly  probable;  thus  in  Scienob,  September 
24,  1909,  there  are  given  figaree  quoted  from 
Professor  B.  Menschutkin,  writing  in  Nature, 
which  claim  a  total  attendance  of  studenta  in 
the  higher  educational  institutions  of  Bussia 
for  tie  years  of  1908  and  1&09,  of  76,900,  with 
the  aurmise  of  possibly  20,000  more  in  private 
higher  colleges  in  different  towns — &  total  of 
96,900   as   opposed   to   64,208   given   in   the 
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foreign  Tosidents  were,  according  to  the  cus- 
tom of  the  society,  elected  to  membership, 
from  among  the  forty-nine  nominations.  The 
members  elected,  together  with  the  credentials 
presented  by  their  proposers,  are  as  follows : 

Simeon  Eben  Baldwin,  LL.D.,  New  HaveD. 
Professor  of  Constitutional  and  Private  Interna- 
tional Law  in  Yale  University.  Justice  of  the 
(Supreme  Court  of  Errors  of  Connecticut,  1893- 
1906,  and  Chief  Justice,  1906-1910.  President  of 
American  Bar  Association,  1890;  of  American 
Social  Science  Association,  1897 ;  of  International 
Law  Association,  1899-1901;  of  American  His- 
torical Association,  1905;  of  Association  of  Amer- 
ican Law  Schools,  1902.  Author  of  "Baldwin's 
C^mnecticut  Digest";  ''Cases  of  Railroad  Law"; 
"Modem  Political  Institutions";  "American 
Railroad  Law";   "American  Judiciary." 

Francis  G.  Benedict,  Ph.D.,  Boston.  Director 
of  the  Nutrition  Laboratory  of  the  Carnegie  In- 
stitution; Professor  of  Chemistry  at  Wesleyan 
University,  1896-1906;  Physiological  Chemist  of 
Nutrition  Investigations  of  United  States  Depart- 
ment of  Agriculture,  1895-1907.  Author  of  ex- 
tensive experimental  investigations  in  nutrition, 
based  largely  on  studies  with  the  respiration 
calorimeter  and  of  numerous  contributions  to 
organic  and  physiologic  chemistry.  Member  of 
the  American  Chemical  Society,  American  Physi- 
olegical  Society,  Deutsche  Chemische  Gesellschaft, 
etc. 

Charles  Francis  Brush,  Ph.D.,  LL.D.,  Cleveland, 
Ohio.  Electrical  Engineer.  Designed  the  Brush 
Series  of  Arc  Lighting  Dynamo,  and  the  Series 
Arc  Lighting  System.  Has  for  many  years  de- 
voted himself  to  scientific  research.  Decorated  by 
the  French  Government  in  1881  for  achievements 
in  electrical  science.  Received  the  Rumf ord  medal 
of  the  American  Academy  of  Arts  and  Sciences 
in  1899. 

Douglas  Houghton  Campbell,  Ph.D.,  Palo  Alto, 
Cal.  Professor  of  Botany  at  Leland  Stanford 
University.  The  most  prominent  student  of  the 
structure  and  development  of  the  higher  crypto- 
gams in  this  country,  and  has  an  expert  knowl- 
edge of  the  embryology  of  higher  plants.  Author 
of  valuable  books  and  papers  on  the  comparative 
morphology  of  plants,  evolution  of  plants,  struc- 
ture and  development  of  the  mosses  and  ferns, 
and  embryology  of  the  simpler  angiosperms. 

William  Ernest  Castle,  Ph.D.,  Payson  Park, 
Belmont,  Mass.  Professor  of  Zoology  at  Harvard 
University;  student  of  heredity  by  experimental 
methods.     Author   of   works    of   importance    on 


heredity  of  sex,  inheritance  of  characteristics  in 
rabbits,  mice  and  guinea  pigs. 

George  Byron  Gordon,  Philadelphia.  Assistant 
Professor  of  Anthropology  and  Director  of  the 
Museum  of  Archeology  of  the  University  of  Penn- 
sylvania. Author  of  various  papers  on  American 
Archeology  in  the  publications  of  the  Peabody 
Museum,  and  of  the  Museum  of  Archeology  of  the 
University  of  Pennsylvania. 

David  Jayne  Hill,  LL.D.,  American  Embassy, 
Berlin.  Diplomatist,  jurist  and  author.  Presi- 
dent of  Bucknell  University  from  1879-1888,  and 
of  Rochester  University  from  1888-1896;  As- 
sistant Secretary  of  State,  189&-1903;  United 
States  Minister  to  the  Netherlands,  1905-1907; 
Ambassador  to  Germany  since  1907;  Member  of 
the  Permanent  Administrative  Council  of  The 
Hague  Tribunal.  Author  of  a  "  Life  of  Washing- 
ton Irving,"  "Elements  of  Rhetoric,"  "Life  and 
Works  of  Grotius,"  "A  History  of  Diplomacy." 

Harry  Clary  Jones,  Ph.D.,  Baltimore.  Professor 
of  Physical  Chemistiy  in  Johns  Hopkins  Univer- 
sity. Brilliant  investigator  of  problems  connected 
with  physical  chemistiy.  Author  of  several  works 
on  that  subject  and  contributor  to  American, 
German  and  French  scientific  journals  on  chem- 
ical and  physical  phenomena. 

Leo  Loeb,  M.D.,  Philadelphia.  Assistant  Pro- 
fessor of  Experimental  Pathology  in  University 
of  Pennsylvania.  Research  worker  in  animal 
pathology  and  general  pathology.  Author  of 
papers  on  Regeneration  and  Transplantation  of 
Tissues;  Etiology  and  Growth  of  Tumors;  Coagu- 
lation of  the  Blood  and  Thrombosis;  Venom  of 
Heloderma,  etc.  One  of  the  Board  of  Editors  of 
Folia  Hcpmatologioa;  Collaborator  of  the  Bio- 
chevMscKes  Centralhlatt ;  Zeitschrift  fUr  frsba- 
forachung;  and  Jahresherioht  Uher  /mmtim<&tt- 
foraohung, 

James  McCrea,  Ardmore,  Pa.  Civil  Engineer; 
President  of  the  Pennsylvania  Railroad. 

Richard  Cockburn  Maclaurin,  F.R.S.,  LUD. 
(Cantab.),  Boston,  Mass.  Formerly  Professor  of 
Mathematical  Physics  in  University  of  Welling- 
ton, New  Zealand,  and  of  Applied  Mathematics 
in  Columbia  University,  New  York.  President 
of  the  Massachusetts  Institute  of  Technology. 
Author  of  many  scientific  articles  of  high  value. 
Distinguished  for  investigations  in  mathematical 
physics,  especially  physical  optics,  published 
chiefiy  in  Proceedings  of  Royal  Society. 

Benjamin  O.  Peirce,  Ph.D.,  Cambridge,  Mass. 
Professor  of  Mathematics  and  Natural  Philosophy 
in  Harvard  University.     Eminent  authority  on 


Aprh,  2S,  ISIO] 


SCIENCE 


mathematical  phyaica  and  ma^etluD.  Author  of 
"Tbeoij  of  the  Newtonian  Poteatial  Fiuotion"; 
"  ExperimentH  in  UagnetlBm,"  and  of  numerouB 
tdentififl  papers  on  pbyaica  and  matbematies. 
Fellow  ef  the  Anierican  Academj  of  Arts  and 
Sojenees;  Member  of  the  National  Academy  of 
Bdences;  American  Mathematical  Society;  Amer- 
ican Physical  Society;  ABtrontanical,  and  Astro- 
physical  Societies  of  America,  etc. 

Harry  Fielding  Reid,  Ph.D.,  Baltimore.  Pro- 
feBsoT  of  Geological  Physics  in  Johns  Hopkins 
UniTersity,  Baltimore.  Special  agent  in  charge 
of  earthquake  records  in  U.  8.  Geological  Surrey. 
Profeseor  of  Mathematics  (1886-89)  and  of 
Physics  {1889-94)  in  Case  School  of  Applied 
Science,  Cleveland,  Ohio.  Author  of  "  Reports 
on  the  Highways  of  Maryland,"  and  of  article  on 

James  Ford  Rhodes,  LL.D.,  Boston,  Mass.  His- 
torian. Author  of  "  History  of  tlie  United  States 
from  the  Comproioise  of  I860,"  in  seven  volumes 
(1850-77).  Recipient  of  tlie  Loubet  Prize  of  the 
Berlin  Academy  of  ScienceE. 

Owen  Willams  Richardson,  M.A.  (Cantab.), 
D.Sc.  (Lond.),  Princeton,  N.  J.  Professor  of 
Physics  in  Princeton  University.  Has  published 
since  1901  important  papers  on  the  radioactive 
disehargeB  from  hot  bodies.  These  researches 
have  recently  ted  to  the  experimental  verification 
of  Maxwell's  law  of  distribution,  and  are  still  in 
active  progress.  His  papers  have  appeared  in  the 
Philoeopbical  Transactions  and  in  the  London, 
Edinburgh  and  Dublin  Philosophical  Magazine. 

FOBEiQR  BESmEnre 
Adolf  von  Baeyer,  Ph.D.,  M.D.,  F.R.S.,  MQnieh. 
Professor  of  Chemistry  in  University  of  MUnieh 
Bince  1876.  Fellow  of  the  Royal  Society;  Member 
of  tbe  National  Academy  of  Sciences,  and  of  the 
Academiea  of  Berlin,  St.  Petersburg,  Vienna  and 
Eome,  and  of  the  Institute  of  France.  Diatin- 
gnished  for  his  investigations  in  the  Held  of 
organic  chemistry.  Recipient  of  the  Nobel  prize 
in  chemistry  in  1906  and  was  awarded  the  Davy 
Hedal  by  the  Royal  Society  in  1S8I  for  his 
rsoeardies  oq  indigo. 

Madame  S.  Curie,  Paris.  Chemist;  Discoverer 
of  Polonium,  Radium,  etc. 

Sir  David  Gill,  K.C.B.,  Sc.D.,  LL.D.,  F.R.S., 
London.  H.  M.  Astronomer  at  Cape  of  Good 
Rope,  1879-1907.  President  of  the  Royal  Astro- 
Binnical  Society;  Past- president  of  the  British 
Aetociatiim  for  the  Advancement  of  Science; 
Member  of  the  Academies  of  St.  Petersburg,  Ber- 


lin, Rome,  of  the  Institute  of  France  ani 
National  Academy  of  Sdences.  In  1677  \ 
and  carried  out  on  expedition  to  Ascensia 
to  determine  the  solar  parallax  by  observi 
Mars.  Author  of  report  of  this  expodl' 
Heliometer  Determinations  of  Stellar  Pal 
Southern  Hemisphere;  Determination  of  t 
Parallax  and  Maes  of  the  Moon  from  He 
Observations  of  Victoria  and  Sappho;  Qol' 
list  of  tiie  National  Academy  of  Sciences 
Astronomical  Society  of  the  Pa^dfic;  ant 
R^^a]  Society. 

Edward  Meyer,  Ph.D.,  LL.D.,  Berlin.  I 
of  Ancient  History  in  tlte  University  of 
Leading  authority  ou  ancient  oriental 
Author  of  "  Geschiehte  des  Altertums  " ;  ' 
ungen  eu  Alter  Geschiehte " ;  "  Die  Ii 
und  ihre  NachbarstXmme";  and  of  n 
papers  and  monographs.  German  Exchai 
feasor  at  Harvard  University   (1909-10). 

Charles  Kmile  Picard,  Paris.  Vlce-prei 
Academy  of  Sciences  of  Paris;  Professot 
alyse  Sup^rieure  in  the  University  of  Pb 
of  General  Mechanics  at  I'Ecole  Centrale  < 
et  Manufactures.  Member  of  the  Acadi 
Berlin,  St.  Petersburg,  Rome,  Copenhagei 
Bologna,  Boston  and  Washington;  Membf 
Royal  Societies  of  GOttingen,  Upsala  and 
fors.  Author  of  Traltfi  d' Analyse;  Tht 
functions  AlgAriques  de  denx  Variables 
numerous  memoirs  upon  mathematics. 

TBE   OEORQB   WASHINGTON   MBSti 
BOILDINO 

The  council  of  the  American  Asa 
for  the  Advancement  of  Science,  at  its 
in  Boston  in  December,  gave  its  app 
the  general  plan  of  the  George  Wai 
Memorial  Association  to  erect  in  the 
Washington  a  building  to  serve  as  a  b 
gathering  place  for  national,  patriotl 
tific,  educational,  literary  and  art  o 
tions,  including  the  American  Associa 
the  Advancement  of  Science,  and  au 
the  appointment  of  a  comzaittee  of  &\ 
sist  in  the  effort. 

President  Hicheleon  appointed  as  tl 
mittee  Dr.  C.  D.  Walcott,  secretary 
Smithsonian  Institution,  Dr.  Ira 
president  of  Johns  Hopkins  Tin 
Dr.  William  H.  Welch,  of  the  Eockef 
stitute.  Dr.  Qeoi^e  M.  Eober,  of  the 
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town  University,  and  Dr.  L.  O.  Howard,  per- 
manent secretary  of  the  American  Association 
for  the  Advancement  of  Science. 

In  late  March,  this  committee  sent  out  an 
appeal  to  members  urging  contributions  to  aid 
in  the  erection  of  the  memorial  building.  The 
committee  reports  that  to  April  19,  contribu- 
tions had  been  received  to  the  amount  of 
$4,050.  The  committee  still  hopes  to  receive 
a  considerably  larger  sum  and  the  general 
committee  of  the  George  Washington  Memor- 
ial Association  is  much  pleased  with  the  gen- 
erous and  immediate  response  from  the 
members  of  the  American  Association. 


80IENTIFI0  NOTES  AND   NEW8 

Members  of  the  National  Academy  of  Sci- 
ences have  been  elected  as  follows :  Forest  Bay 
Moulton,  assistant  professor  of  astronomy  in 
the  University  of  Chicago;  William  Albert 
Noyes,  professor  of  chemistry  in  the  Univer- 
sity of  Illinois;  Thomas  Burr  Osborne,  re- 
search chemist  in  the  Connecticut  Agricul- 
tural Exi>eriment  Station;  Charles  Schuchert, 
professor  of  paleontology  in  Yale  University; 
Douglas  Houghton  Campbell,  professor  of 
botany  in  Stanford  University;  Jacques  Loeb, 
professor  of  physiology  in  the  University  of 
California,  who  will  become  head  of  a  depart- 
ment in  the  Rockefeller  Institute  for  Medical 
Kesearch,  and  John  Dewey,  professor  of  phi- 
losophy in  Columbia  University.  Dr.  G^rge 
£.  Hale,  director  of  the  Mount  Wilson  Solar 
Observatory  of  the  Carnegie  Institution,  has 
been  elected  foreign  secretary  of  the  academy, 
to  succeed  the  late  Mr.  Alexander  Agassiz. 
The  Draper  medal  has  been  conferred  on  Dr. 
C.  G.  Abbot,  director  of  the  Astrophysical 
Observatory  of  the  Smithsonian  Institution. 

Dr.  John  TROWBRmcE,  Rumford  professor 
and  lecturer  on  the  application  of  science  to 
the  useful  arts,  at  Harvard  University,  and 
director  of  the  Jefferson  Physical  Laboratory, 
will  retire  from  active  service  at  the  close  of 
the  present  academic  year. 

Dr.  Leo  Loeb  has  resigned  his  position  as 
assistant  professor  of  experimental  pathology 
in  the  University  of  Pennsylvania  and  will 


take  up  the  directorship  of  the  pathological 
department  of  the  St.  Louis  Skin  and  Cancer 
Hospital  on  September  1  of  the  present  year. 
Dr.  Moyer  S.  Fleisher,  of  Philadelphia,  ac- 
companies him  as  one  of  his  assistants. 

Professor  Egbert  Koch,  who  has  been  seri- 
ously ill  with  pneumonia  at  Berlin,  is  now  ma- 
king favorable  progress. 

Dr.  Bashford  Dean,  Columbia  University, 
has  lately  received  a  silver  cup  from  the  Em- 
peror of  Japan  in  recognition  of  his  services 
to  Japanese  zoology. 

The  Linnean  Society  will  award  the  Lin- 
nean  gold  medal  to  Professor  G^rg  Ossian 
Sars,  professor  of  zoology  in  the  University  of 
Christiania. 

Professor  F.  W.  Putnam,  of  Harvard  Uni- 
versity, has  been  elected  a  corresponding  mem- 
ber of  the  Society  Romana  di  Anthropologia, 
of  Rome. 

M.  Charles  Lalleicand  has  been  elected  a 
member  of  the  Paris  Academy  of  Sciences  in 
the  section  of  geography  and  navigation  in  the 
place  of  the  late  Bouquet  de  la  Grya 

Sm  Ernest  Shackleton,  the  Antarctic  ex- 
plorer, was  presented  with  a  gold  medal  by  the 
Geographical  Society  of  Pennsylvania  at  a 
dinner  given  in  his  honor  at  Philadelphia  on 
April  22.  Rear  Admiral  George  Melville  and 
Amos  Bonsall,  a  survivor  of  the  Kane  Arctic 
expedition,  were  among  the  speakers. 

MgGh^l  University  will  confer  on  Professor 
Louis  A.  Herdt,  head  of  the  department  of 
electrical  engineering,  the  degree  of  doctor  of 
science. 

Dr.  M.  p.  Ravenel,  head  of  the  department 
of  bacteriology  of  the  University  of  Wisconsin, 
and  of  the  State  Hygienic  Laboratory,  is  a 
member  of  the  American  committee  to  report 
at  the  Second  Litemational  Congress  of  Ali- 
mentary Hygiene  at  Brussels,  Belgium,  Oc- 
tober 4,  on  bacteriological  aspects  of  the 
hygiene  of  nutrition. 

The  Academy  of  Natural  Sciences  of  Phila- 
delphia has  api>ointed  Professor  J.  C.  Arthur, 
of  Purdue  University,  a  delegate  to  represent 
it  at  the  third  international  Botanical  Con- 
gress. 
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Welleslet  College  has  appointed  Pro- 
fessor C.  B.  Thompson  delegate  to  the  interna- 
tional zoological  congress  at  Graz.  Miss 
Thompson  will  sail  for  Antwerp  on  Jime  25, 
and  will  spend  the  greater  part  of  the  summer 
in  Austria. 

Dr.  James  E.  Angell,  professor  of  psychol- 
ogy in  the  TJniyersity  of  Chicago,  has  left  this 
country  for  Great  Britain. 

Dr.  W.  Cramer,  of  the  physiological  de- 
partment of  the  XJniversity  of  Edinburgh,  is 
visiting  some  of  the  American  universities. 

Memorial  services  were  held  in  Sage 
chapel  at  Cornell  on  April  24  for  Boss  G.  Mar- 
vin, who  lost  his  life  on  the  Peary  expedition. 
Commander  Peary  delivered  the  memorial  ad- 
dress, dedicating  a  tablet  which  has  been 
erected  in  the  chapel  to  Professor  Marvin's 
memory.  President  Jacob  Gould  Schurman 
read  a  biographical  sketch,  written  by  Pro- 
fessor O.  M.  Leland,  a  member  of  the  faculty 
of  the  College  of  Civil  Engineering,  to  which 
Professor  Marvin  belonged. 

The  death  is  announced  of  M.  Charlois,  of 
the  Nice  Observatory,  known  especially  for 
his  work  on  the  minor  planets. 

Mr.  C.  Bird,  headmaster  of  the  Bochester 
Mathematical  School  and  the  author  of  text- 
books on  geography  and  geology,  died  on 
April  11,  aged  sixty-seven  years. 

The  senate  committee  has  given  its  ap- 
proval to  a  proi)osed  amendment  to  the 
sundry  civil  bill  providing  for  the  establish- 
ment of  a  seismological  laboratory  in  connec- 
tion with  the  Smithsonian  Institution.  The 
proposed  annual  appropriation  is  $20,000. 

A  JOINT  meeting  of  the  American  Society 
of  Mechanical  Engineers  with  the  Institution 
of  Mechanical  Engrineers  will  be  held  this 
summer  in  Birmingham  and  London,  begin- 
ning on  July  26. 

We  learn  from  Nature  that  in  connection 
with  the  aviation  week  to  be  held  at  Verona 
in  the  first  fortnight  of  May,  it  is  proposed  to 
organize  a  first  International  Congress  on 
Aerial  Locomotion.  On  the  scientific  side  the 
movement  has  received  the  support  of  Pro- 
fessors   Angelo    Battelli     (Pisa),     Giovanni 


Celoria  (Brera  Observatory),  Giuseppe  Co- 
lombo (Milan),  Count  Almerigo  di  Schio,  Dr. 
Enrico  Forlanini,  Professor  Luigi  Palazzo, 
Professor  Bighi  (Bologna),  Professor  Vito 
Volterra  (Home). 

A  preliminary  program  has  been  issued  for 
this  year's  meeting  of  the  British  Association, 
which  is  to  take  place  at  Sheffield  on  August 
31  and  following  days.     The  president,  the 
Rev.  Professor  T.  G.  Bonney,  will  have  the 
assistance  of  representatives  of  the  municipal, 
educational,  ecclesiastical  and  commercial  ac- 
tivities of  the  city,  who  have  been  appointed 
as  vice-presidents  for  the  meeting,  headed  by 
the  Lord  Mayor,  the  Rt.  Hon.  Earl  Fitzwil- 
liam.     To  the  list  of  sections,  whose  presi- 
dents have  already  been  announced,  there  has 
been  added,  as  in  previous  years,  a  sub-sec- 
tion of  agriculture,  which  this  year  will  be 
formed  under  the  section  of  chemistry,  with 
Mr.  A.  D.  HaU,  FJI.S.,  as  chairman.     The 
conference  of  Delegates  of  Corresponding  So- 
cieties will  assemble  this  year  as  usual,  at 
Sheffield,  during  the  meeting,  and  not  in  Lon- 
don, as  last  year,  when  the  meeting  was  in 
Canada.     Its  chairman  wiU  be  Dr.  Tempest 
Anderson.    The  reception  room  and  adminis- 
trative offices  during  the  meeting  will  be  es- 
tablished in  the  Cutlers'  Hall.    It  is  centrally 
situated,  and  a  great  majority  of  the  sectional 
meeting-rooms  will  be  within  a  very  short  dis- 
tance of  it.     The  Victoria  Hall  will  be  the 
scene  of  the  opening  meeting  on  Wednesday 
evening,  August  81,  when  Professor  Bonney 
will  deliver  his   inaugural   address.     In   the 
same  hall  the  first  evening  discourse  will  be 
delivered  on  the  Friday  evening  by  Pifofessor 
William  Stirling  on  "  Types  of  Aninifll  Move- 
ment," and  the  second  on  the  Monday  evening 
by  Mr.  D.  G.  Hogarth  on  "New  Discoveries 
about    the    Hittites."      Receptions    are    an- 
nounced to  be  given  by  the  lord  mayor  and 
by  the  university,  and  a  number  of  garden 
parties  wiU  be  arranged.    The  city  itself  and 
its  vicinity  offer  a  wide  range  of  scientific  in- 
terests, as  for  example  to  chemists  and  metal- 
lurgists, geologists,  and  students  of  economic 
and    educational    problems,    while    its    close 
proximity  to  the  Peak  district,  the  "Duker- 


664 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  800 


ies"  and  other  interesting  localities  affords 
many  opportunities  for  relaxation. 

Owing  to  the  delay  in  the  issuance  of  the 
second  circular  of  the  Eighth  International 
Zoological  Congress,  at  Graz,  the  president 
requests  us  to  call  the  attention  of  the  Amer- 
ican memhers  to  the  following  points.  Ap- 
parently all  the  state  railways  of  Austria  as 
well  as  the  "  Siidbahn  "  will  aUow  a  very  ma- 
terial reduction  in  the  price  of  tickets,  upon 
the  exhibition  of  membership  or  participant's 
cards  as  soon  as  the  Austrian  frontier  is 
crossed.  It  is  therefore  best  for  all  to  have 
these  cards  before  entering  Austria  and  pros- 
pective members  should  send  their  remittance 
(members  25  Kronen,  participants  12  Kronen 
— a  Krone  is  a  little  more  than  20  cents)  to 
the  "account  of  the  Vm.  International  Zo- 
ological Congress "  at  the  Steiermarkische 
Escomptebank  in  Graz.  All  applications  for 
accommodations  should  be  addressed  to  the 
Prsesidium  des  Vm.  Internationalen  Zoolo- 
genkongress,  Universitatsplatz  2,  Qraz,  Aus- 
tria, and  should  specify  the  number  of  rooms, 
beds,  price  desired,  the  day,  and  where  pos- 
sible the  hour  of  arrival  in  Graz.  The  hotel 
accommodations  of  the  city  are  rather  limited 
and  it  is  probable  that  students'  rooms  will 
have  to  be  used,  this  involving  getting  the 
meals  in  another  place.  It  is  expected  that 
the  English  edition  of  the  second  circular  will 
be  issued  about  the  first  of  May. 

Graduate  students  in  geology  from  the 
University  of  Wisconsin  are  spending  the 
month  of  May  in  detailed  mapping  of  the 
pre-Cambrian  rocks  of  the  Menominee  iron- 
bearing  district  of  Michigan.  Professor  C. 
K.  Leith  and  Mr.  W.  J.  Mead  are  in  charge  of 
the  party.  This  work  constitutes  a  regular 
course  in  geology  at  the  University  of  Wis- 
consin. 

The  first  meeting  of  New  York  state  teach- 
ers of  educational  psychology  was  held  at 
Ithaca,  April  8  and  9,  at  the  invitation  of  the 
Educational  Department  of  Cornell  Univer- 
sity. Representatives  of  the  college  and 
normal  schools  of  the  state  discussed  the  ex- 
tent and  form  of  instruction  in  the  nervous 
system,  and  the  place  of  experimental  work. 


in  the  course  in  educational  psychology.  The 
latter  discussion  resulted  in  the  formulation 
of  the  chief  purposes  for  which  experimental 
work  might  be  introduced,  and  of  the  criteria 
for  the  selection  of  specific  experiments.  The 
discussion  of  experimental  work  was  supple- 
mented by  an  exhibition  of  the  apparatus 
used  for  demonstration  in  the  Cornell  course 
in  general  psychology,  of  the  drill  and  re- 
search equipment  of  the  psychological  labora- 
tory, and  of  apparatus  in  the  educational 
laboratory  for  the  conduct  of  mental  tests. 
By  invitation,  the  evening  meeting  was  held 
in  the  psychological  laboratory,  where  the 
formal  program  was  followed  by  an  exposi- 
tion by  Professor  Titchener  of  the  contribu- 
tions of  the  Cornell  laboratory  to  structural 
psychology,  with  special  reference  to  the  ex- 
perimental psychology  of  the  thought-proc- 
esses. A  committee  consisting  of  Professor 
G.  M.  Whipple,  of  Cornell  (chairman).  Pro- 
fessor George  M.  Forbes,  of  Rochester,  Dr. 
W.  Van  Dyke  Bingham,  of  Columbia,  and 
Dr.  Susan  F.  Chase,  of  the  Buffalo  Normal 
School,  was  appointed  to  arrange  for  a  meet- 
ing next  year. 

Provision  has  been  made  for  instruction 
and  field  work  in  botany,  zoology  and  geog- 
raphy at  the  Illinois  Biological  Station 
recently  established  on  Quiver  Lake,  an  offset 
of  the  Illinois  River  one  and  a  fourth  miles 
above  Havana  in  Mason  County,  Dlinois. 
The  students  will  have  as  the  field  of  their 
observations,  the  banks  of  the  Illinois  River 
itself,  a  series  of  lakes,  streams  and  bayous 
of  the  vicinity,  and  the  bottoms,  bluffs  and 
uplands  adjacent,  which  present  a  great  vari- 
ety of  situations  unusually  rich  in  all  plant 
and  animal  forms.  All  students  will  have  the 
use  of  the  Chautauqua  grounds  of  the  State 
Association  of  Epworth  Leagues.  Sleeping 
and  dining  rooms,  laboratories  and  a  lecture 
room  are  thus  provided,  ready  for  use.  The 
grounds  are  on  a  forest-covered,  somewhat 
sandy,  elevated  bank  or  bluff,  bordering 
Quiver  Lake,  are  lighted  by  electricity  and 
are  abundantly  supplied  with  pure  water. 
The  session  will  begin  June  20  and  continue 
six  weeks. 
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The  New  York  Botanical  Garden  has  ar- 
ranged spring  lectures  to  be  delivered  in  the 
lecture  hall  of  the  museum  building  of  the 
garden,  Bronx  Park,  on  Saturday  afternoons, 
at  four  o'clock,  as  follows: 

April  30—"  Spring  Flowers,"  Dr.  N.  L.  Britton. 

Ifoy  7—"  Collecting  in  Southern  Mezioo,"  Dr. 
W.  A.  Murrill. 

May  14—"  The  Origin  and  Formation  of  Coal," 
Dr.  Arthur  HoUick. 

May  21—"  Water  Lilies,"  Mr.  George  V.  Nash. 

May  28— "  An  Expedition  to  the  Panama  Canal 
Zone,"  Dr.  M.  A.  Howe. 

June  4—"  Summer  Flowers,"  Dr.  N.  L.  Britton. 

June  11— "The  Rose  and  its  History,"  Mr. 
George  V.  Nash. 

June  18— "The  Native  Trees  of  the  Hudson 
Valley,"  Mr.  Norman  Taylor. 

June  as-"  The  Extinct  Flora  of  New  York  City 
and  Vicinity,"  Dr.  Arthur  Hollick. 

July  2— "The  Fungous  Diseases  of  Shade 
Trees,"  Dr.  W.  A.  Murrill. 

The  Third  International  Physiotherapeutic 
Congress  was  inaugurated  by  President  Fal- 
lieres  in  the  courtyard  of  the  School  of  Med- 
icine at  Paris,  on  March  29.  The  London 
Times  states  that  a  large  number  of  members 
of  the  French  government  and  the  diplomatic 
corps  in  Paris,  including  the  British  and 
American  ambassadors,  were  present  at  the 
ceremony.  M.  Fallidres  in  his  address  de- 
clared that  all  questions  relating  to  the  public 
health  were  the  intimate  concern  of  every 
government.  He  spoke  of  the  advance  of 
medical  science  in  having  established  the  fact 
that  some  diseases  which  were  the  great 
scourges  of  humanity  could  no  longer  be  re- 
garded as  ''inevitable,"  and  he  ventured  to 
look  forward  to  the  day  when  by  the  aid  of 
medical  science  these  diseases  would  be  actu- 
ally eliminated.  He  also  felt  that  the  medical 
profession  was  justified  in  its  hope  of  a  future 
population  which  would  be  better  adapted 
physically  for  the  struggle  of  modem  life  in 
the  office  and  in  the  workshop. 


priate  $10,000   toward  its   maintenance,   has 
passed  the  New  York  assembly. 

The  mining  engineering  building  of  the 
University  of  Wisconsin,  formerly  the  old 
heating  plant,  has  been  entirely  rearranged 
for  its  new  purposes,  and  is  nearing  comple- 
tion, much  of  the  equipment  of  modem  min- 
ing machinery  having  already  arrived,  and 
the  laboratories  will  soon  be  in  readiness  for 
research  and  instruction. 

Dr.  a.  Stanlet  MoKenzie,  professor  of 
physics  at  Dalhousie  University,  and  previ- 
ously at  Bryn  Mawr  College,  has  accepted  a 
chair  of  physics  at  the  Stevens  Institute  of 
Technology. 

Dr.  Charles  A.  Kofoid,  associate  professor 
of  histology  and  embryology  in  the  Univer- 
sity of  California,  has  been  appointed  pro- 
fessor of  zoology  in  that  institution. 

Mr.  Henrt  Homan  Jeffcott,  head  of  the 
meteorology  department  of  the  British  Na- 
tional Physical  Laboratory,  has  been  appointed 
to  the  chair  of  engineering  in  the  Royal  Col- 
lege of  Science  for  Ireland. 


UNIVERSITY   AND    EDUCATIONAL   NEWS 

AssEMBLTMAN  Whitnet's  bill  to  establish  a 
state  school  of  sanitary  science  and  public 
health  at  Cornell  University,  and  to  appro- 


DI8CU88I0N   AND   CORRESPONDENCE 

the  planet  mars 

To  the  EorroR  of  Science:  I  should  very 
much  like  to  urge  the  importance  of  the  sug- 
gestion made  by  Professor  R.  O.  Aitken  in 
the  issue  of  Scienoe  for  January  21,  1910, 
that  Mr.  Percival  Lowell  invite  a  committee 
of  recognized  experts  in  planetary  observa- 
tion, to  go  to  Flagstaff  and  with  him  to  ob- 
serve the  planet  Mars  (and  if  possible  Venus 
and  Mercury  also). 

I  find  here  in  South  America  just  as  keen 
an  interest  by  the  public  in  the  real  state  of 
our  knowledge  as  to  Mars,  as  anywhere  in  the 
world,  and  am  sure  that  no  greater  service 
could  be  rendered  to  astronomical  sci^ice 
from  the  standpoint  of  the  intelligent  public, 
than  to  settle  some  of  the  many  open  ques- 
tions relating  to  the  surface  markings  of 
Mars. 

As  Professor  Aitken  points  out,  "doctors 
disagree "  in  this  matter  and  to  such  an  ex- 
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tent  that  the  average  man  knows  not  what  to 
believe,  he  sees  so  many  contradictory  state- 
ments, drawings  and  photographs. 

It  need  hardly  be  pointed  out  that  little 
real  progress  can  be  made  in  any  branch  of 
scientific  work  until  the  fundamental  points 
are  placed  on  a  much  more  secure  foundation 
than  are  many  of  the  most  important  details 
regarding  Mars. 

It  would  seem  that  the  best  way  of  finally 
settling  some  of  these  matters  would  be,  as 
suggested  by  Professor  Aitken,  to  have  them 
passed  upon  by  a  committee  of  experts  of 
such  well-recognized  standing  as  to  make 
their  unanimous  verdict  final  and  acceptable 
to  all  scientific  men. 

Then,  and  not  until  then,  will  these  ques- 
tions of  the  surface  markings  of  Mars  be 
upon  a  dependable  basis. 

It  is  also  pertinent  to  point  out  the  saving 
of  time  which  will  result  in  many  ways  and 
to  many  people  by  having  a  sure  foimdation 
in  this  matter. 

The  financing  of  such  a  project  should  not 
be  at  all  difficult  considering  the  general  in- 
terest which  attaches  to  Mars. 

C.  D.  Perrinb 

KIBOHER  AND  THE  GERM  THEORY  OF  DISBASE 

It  would  appear  from  Dr.  Garrison's  article 
on  '' Fracastorius,  Athanasius  Kircher  and 
the  Oerm  Theory  of  Disease,"*  that  I  am  in 
the  usual  plight  of  one  who  attempts  to  fix 
credit  for  the  early  suggestion  of  a  scientific 
theory.  Apparently  there  is  always  to  .be 
found  some  one  who  had  thought  it  all  out 
long  in  advance  of — ^the  next  man.  But 
though  I  have  no  desire  to  play  the  r61e  of 
special  pleader  for  Athanasius  Kircher,  it  is 
only  fair  to  point  out  that  Dr.  Garrison  does 
this  early  investigator  an  injustice  when  he 
says  that  **  Neither  Kircher  nor  Leeuwenhoek 
could  have  seen  bacteria  of  any  kind  with  the 
lenses  at  their  command.  .  .  .  His  [Kircher's] 
glass  or  microscope  was  only  32  power  at 
best** 

Aside    from    Kircher's    apparently    loose 
statement  that  one  of  his  microscopes  showed 

^  SoDENCE,  April  1. 


objects  ''a  thousand  times  larger,"  we  have 
no    direct    data    regarding    the    magnifying 
power  of  his  lenses.     We  do  know  that  the 
simple  microscopes  of  his  and  Leeuwenhoek's 
time  possessed  great  magnifying  power  and 
that    by    their    use    many    structures    were 
studied  which  at  present  we  should  not  think 
of   examining   without   a    compound   micro- 
scope.    We  know,   too,  that  of  the  several 
microscopes  described  or  figured  by  Kircher, 
one  type  was  fully  comparable  to  those  of 
Leeuwenhoek  and,  fortunately,  concerning  the 
latter  we  have  very  full  and  definite  informa- 
tion.    One  of  the  Leeuwenhoek  microscopes 
still  extant  and  described  by  Harting,  had  a 
magnifying    x>ower    of    67    diameters.      The 
twenty-six  microscopes  presented  to  the  Royal 
Society  of  London,  by  Leeuwenhoek,  varied  in 
magnifying  power  from  40  to  160  diameters. 
The  maximum  power  of  those  known  is  pos- 
sessed by  one  still  preserved  in  the  Museum 
at  Utrecht,  which  magnifies  270  diameters. 

In  the  face  of  these  facts  and  Leeuwenhodc's 
detailed  description  of,  for  instance,  the  or- 
ganisms found  in  scrapings  from  the  teeth,  it 
hardly  needs  the  additional  evidence  of  his 
illustrations  to  prove  that  this  worker  really 
saw  bacteria.     No  one  believes  that  Kircher 
anticipated  by  some  two  hundred  and  fifty 
years  Yersin's  and  Kitasato's  discovery  of  the 
bacillus  in  the  blood  of  plague  patients,  but  I 
still  believe  that  **  There  is  no  doubt  that  long 
before  Leeuwenhod^s  discovery,  Kircher  had 
seen  the  larger  species  of  bacteria  "  in  putrid 
broth,   milk    and   the   like.      Imperfect    and 
faulty  as  his  observations  must  have  been,  he 
had  definite  observation  as  a  basis  for  his 
theory  of  the  animate  nature  of  contagion. 
Certainly,  his  conception  of  the  role  of  flies  ixr 
the  transmission  of  disease  marked  an   ad- 
vance over  the  theory  of  Mercurialis. 

WHiUAM  A.  Riley 

xahlenbebq's  ohemistrt 

To  the  Editor  of  Soienoe:  Inasmuch  a» 
possibly  a  large  majority  of  teachers  of  first- 
year  college  students  will  agree  with  Dr.  Hop- 
kins in  his  criticism*  of  Lewis's  review  of 
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Eahlenberg^B  "Chemisbr;,"  I  feel  impelled,  as 
one  who  has  had  conaiderable  experience  in 
teaching  first-rear  etud^ita,  to  express  m? 
hearty  agreement  with  the  points  made  hy 
Dr.  Lewis.  Let  me  say,  to  begin  with,  that  it 
is  not  improbable  the  teacher  who  deals  with 
the  finished  product  of  the  one  who  has  done 
tbe  "  first-year  teaching  "  is  better  capable  of 
judging  the  success  of  that  teaching  than  the 
firet-year  teacher  himself.  I  have  been  in- 
clined to  judge  my  own  work  by  the  way  my 
Etndents  have  been  able  to  handle  advanced 
worit,  rather  than  by  their  success  with  the  - 
first-year'B  work  itself.  I  therefore  believe 
the  teacher  of  advanced  students  is  the  most 
competent  critic  of  elementary  work,  and  that 
Dr.  Lewis  is  in  the  best  possible  position  to 
judge  of  methods  of  laying  foundations  in 
chemistry. 

The  more  important  question  at  issue,  how- 
ever, which  is  squarely  met  by  author,  re- 
viewer and  critic,  is  whether  we  shall  present 
the  conceptiona  of  modem  physical  chemistry 
to  first-year  students.  And  it  should  be  re- 
membered that  this  is  not  the  question  of  the 
truth  of  a  theory  of  electrolytic  dissociation, 
but  whether  such  conceptions  as  electrolytic 
disBociatitHi,  equilibrium  and  its  disturbance, 
mass-action,  phase-rule  and  others,  which 
have  furnished  at  least  the  best  working 
hTpotbeses  for  the  superatructuro  of  modem 
chemistry,  not  merely  theoretical,  but  indus- 
trial, shall  be  uted  as  fundamental  concep- 
tiom,  for  the  first-year,  second-year  and 
every  other  year  students;  or  shall  be  simply 
introduced  in  one  or  two  chapters,  apart  from 
all  the  rest  of  the  subject,  as  in  Eahlenberg's 
book;  or  perhaps  not  motioned  at  all  in  ele- 
mentary chemistry,  being  left  for  some  future 
time,  should  the  student  conclude  to  further 
pursue  the  branch.  The  two  chapters  in  Eahl- 
enberg's book  which  take  up  these  conceptions 
might  be  absolutely  omitted  without  injury 
to  the  rest  of  the  book,  as  far  as  anything  in 
the  rest  depends  upon  these  two  chapters. 
Many  other  older  chemistries  have  been 
"brought  down  to  date"  by  adding  or  in- 
serting new  chapters  on  these  so-called  mod- 
em conceptions.     Is  it  not  a  little  as  if  one 


were  to  modernize  a  medieval  work  on 
omy  by  adding  a  chapter  on  the  w 
Copernicus)  Is  it  not  a  rather  sad  cc 
tary  on  the  chemical  teaching  of  to-da; 
a  professor  in  one  of  our  leading  ai 
gressive  colleges  pleads  for  the  "  chemi 
a  generation  or  more  ago")  With  no 
at  irreverence,  I  can  not  refrain  from  < 
the  lines  that  come  to  my  mind  from 

Twas  good  enough  for  father, 
'Twas  good  enough  for  mother, 
lis  good  enough  for  me. 

Seriously,  Kahlenberg's  book  rei 
probably  the  high-water  marii  of  th 
chemistry,  and  especially  in  presentinf 
what  the  b^inner  wants  to  know  in  t 
he  wants  to  have  it  presented,"  but  it 
neophyte  who  should  be  consulted  rcf 
what  he  is  to  be  taughtt  In  my  own 
has  been  far  from  an  easy  task  to 
late  the  fundamental  conceptions  of 
chemistry,  and  I  do  not  desire  that  a 
dent  who  goes  out  from  my  class-rooi 
be  under  the  necessity  of  a  complete 
revolution  should  he  pursue  the 
farther.  It  is  better,  even  for  the  be 
to  study  a  smaller  number  of  reaction 
lustrattve  of  fundamental  laws  than  t 
himself  master  of  the  great  mass  of  i 
descriptive  chemistry  with  which  manj 
text-books  are  filled.  Elementary 
seems  ever  to  be  the  last  to  be  influx 
great  discoveries  and  generalisations. 
within  the  last  decade  or  so  have  the 
tary  text-books  on  the  biological  sclent 
appreciably  influenced  by  the  work  i 
win,  so  we  need  uot  be  surprised  if 
little  evidence,  even  in  many  of  our 
text-books  of  chemistry,  of  the  revolm 
chemical  thought  wrought  by  such 
Arrhenius,  and  Guldberg  and  Waa] 
Mendeleefi,  and  Qibbs,  and  others,  who 
has  been  before  the  world  of  chemii 
more  than  a  quarter  of  a  century. 

Jas.  Lewis  '. 

WASHiNeTOH  Aim  Ija!  UmvEssiTT 
April  12,  1910 
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SCIENTIFIC  BOOKS 

HAGNETIO   WORK  OP   THE   BRITISH   NATIONAL 
ANTAROTIO  EXPEDITION  OP  1901-4 

Thus  far  three  volumes  of  results  in  geo- 
physics have  been  published  by  the  Boyal  So- 
<5iety  of  the  fruitful  Antarctic  expedition 
under  the  command  of  Commander  R.  F. 
Scott,  RN.:  Meteorology  (Part  L,  Observa- 
tions at  Winter  Quarters  and  on  Sledge  Jour- 
neys, with  discussions  by  various  authors); 
Physical  Observations  (tidal,  gravity,  seismic, 
auroral  and  ocean  magnetic  observations),  and 
just  recently  the  volume  '^  Magnetic  Observa- 
tions." We  shall  confine  our  attention  to  the 
magnetic  work  and  especially  to  the  last  vol- 
ume. 

In  the  Report  on  the  "Physical  Observa- 
tions,'* Commander  L.  W.  P.  Chetwynd,  R.N., 
superintendent  of  the  Compass  Department  of 
the  British  Admiralty,  published  and  dis- 
cussed the  results  of  the  magnetic  observations 
made  on  board  the  Discovery  during  her 
<irui8e,  as  also  those  obtained  on  land.  From 
the  various  sledge  journeys,  he  deduced  for  the 
position  of  the  south  magnetic  pole  in  1903, 
as  derived  from  the  magnetic  declination  re- 
sults, 72*^  50'  S.  and  166*^  20'  E. ;  from  the  ob- 
servations for  magnetic  dip,  72®  62'  S.,  156**  80' 
E.,  hence,  average  position  72**  51'  S.,  156**  25' 
E.  While  these  two  positions  agree  closely,  it 
must  be  stated  that  neither  depends  upon  ob- 
servations made  at  or  in  the  vicinity  of  the  south 
magnetic  pole,  but  upon  more  or  less  complete 
observations  some  distance  away.  The  same 
is  to  be  said  of  the  position  determined  by  the 
highly  successful  Shackleton  expedition  in  the 
beginning  of  1909,  viz.,  72**  25'  S.  and  155®  16' 
E. — ^forty  miles  distant  of  the  1903  position; 
the  observer  (Douglas  Mawson)  had  not  quite 
observed  a  dip  of  90**.  Were  it  sufficiently  im- 
portant, much  more  elaborate  observations 
would  be  required  than  any  made  by  the  ex- 
peditions thus  far;  it  is,  accordingly,  not 
possible  to  say  whether  the  difference  between 
the  positions  for  the  two  expeditions  actually 
represents  the  secular  change  between  1903 
and  1909. 

The  Discovery  being  not  strictly  a  non-mag- 
netic vessel,  the  reduction  of  the  magnetic  ob- 


servations on  board  must  have  presented  tt 
times  difficulties.  Only  results  for  declination 
and  dip  are  published — ^no  force  observmtioiu 
being  given,  tho\igh  the  instrumental  appli- 
ances admitted  also  of  such  work. 

Auroral  observations  were  taken  chiefly  by 
the  officer  of  the  watch  whenever  there  were 
displays,  the  physicist  and  chief  magnetic  ob- 
server, Mr.  L.  C.  Bemacchi,  supplementbg 
the  observations  on  special  occasions.  There 
are  worked  out  diurnal  and  monthly  periodic 
variations,  change  of  direction  of  display  dur- 
ing simultaneous  appearances  with  aurom 
borealis,  sun-spots  and  magnetic  disturbances. 

The  volume  on  "  Magnetic  Observations  "  is 
devoted  to  a  discussion  by  the  sux^erintendent 
of  the  Kew  Observatory,  viz..  Dr.  C.  Chree, 
F.R.S.,  of  the  magnetic  observatory  observa- 
tions made  at  the  Discovery's  ^^  Winter  Quar- 
ters," May,  1902,  to  January,  1904,  in  Mc- 
Murdo  Sound,  latitude  77**  50'.8  S.  and  longi- 
tude 166**  44'.8  £.  The  magnetograph  was  of 
the  Oerman  (Eschenhagen)  portable  type,  the 
absolute  instruments  consisting  of  Kew  pat- 
tern magnetometers  and  Dover  dip  circles. 
An  entirely  satisfactory  site  for  the  observa- 
tory could  not  be  obtained  because  of  the 
prevalence  of  local  magnetic  disturbances  due 
to  the  basic  volcanic  rocks  consisting  particu- 
larly of  basalt,  containing  grains  of  magnetite; 
observations  for  standardization  purposes  were 
accordingly  made  out  on  the  ice  over  the  deep 
sea. 

The  arduous  duties  of  observer-in-charge 
were  performed  by  Mr.  Bemacchi,  who  also 
assisted  Dr.  Chree  in  the  reductions  and  dis- 
cussions of  the  data  and  preparation  of  the 
results  for  publication.  There  are  added  at 
the  end  of  the  volume  various  reproductions  of 
the  magnetograms  of  special  interest  not  only 
as  obtained  by  the  Discovery's  observatory,  but 
also  at  the  cooperating  stations:  Kew,  Fal- 
mouth, Mauritius,  Colaba  and  ChristchurcL 

In  addition  to  the  usual  tables  of  hourly 
values  of  the  magnetic  elements,  of  the  daily, 
the  annual  and  of  the  secular  variations,  and 
results  of  related  analyses,  Chree  opportunely 
devotes  considerable  space  to  a  discussion  of 
magnetic  disturbances  of  various  types.    In 
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Appendix  B  he  furthermore  makes  an  exami- 
nation of  Antarctic  disturbances  from  Oc- 
tober, 1902,  to  March,  1903,  simultaneous  with 
those  discussed  by  Professor  Kr.  Birkeland  in 
Vol.  I.  of  ''The  Norwegian  Aurora  Polaris 
Expedition  1902-3."  While  he  finds  corre- 
spondences, his  examination  also  discloses  cer- 
tain disagreements  from  the  effects  predicted 
by  Birkeland,  thus  showing  the  directions  in 
which  the  latter's  theory  requires  amplifica- 
tion. 

It  is  a  pity  that  a  work  of  such  importance 
as  the  volume  before  us  should  not  be  better 
indexed  or  at  least  better  arranged  so  that  one 
could  readily  turn  to  any  desired  topic.  A 
more  liberal  introduction  of  subsections,  sub- 
diyisions,  etc.,  would  have  been*  helpful.  In 
the  mathematical  analysis  it  might  have  been 
better  also  to  have  followed  a  notation  now 
commonly  in  use. 

L.  A.  Bauer 

Traiie  de  Oeographie  Physique.     Par  E.  de 

Martonne.      Paris,  Armand  Colin.      1909. 

The  present  book  is  divided  into  five  main 
parts:  Notions  gen^rales,  Climat,  Hydro- 
graphie.  Belief  du  Sol  and  Biog^ographie. 
The  reviewer  does  not  propose  to  discuss  the 
whole  voluminous  work,  but  restricts  himself 
to  the  last  part,  the  biogeographical,  and  a 
special  chapter  (chapter  VIII.)  of  the  fourth, 
namely,  that  on  paleogeography. 

A  general  treatise  on  biogeography  is  a 
hazardous  undertaking  at  the  present  time; 
the  science  of  the  geographical  distribution 
of  the  life  upon  the  earth  has  undergone, 
daring  the  last  two  decennia,  such  a  revolu- 
tion, and  is  still  progressing  at  such  a  rapid 
rate,  with  much  to  be  yet  investigated,  that 
we  can  not  expect  to  be  able  to  obtain  a  gen- 
eral view  of  the  present  state  of  our  knowl- 
edge, which  could  be  embodied  as  something 
final  in  a  text-book. 

M.  de  Martonne  has  fully  realized  this  fact, 
and  has  avoided  certain  difficulties  with  great 
skill.  In  fact,  he  does  not  give  a  complete 
treatise  of  the  science  of  biogeography  accord- 
ing to  the  pattern,  as  laid  down,  for  instance, 
by  Wallace,  and  his  book  is  by  no  means  a 


compendium  of  distributional  facts  brought 
into  a  more  or  less  satisfactory  scheme;  in- 
stead of  this,  he  gives  the  general  principles 
and  laws,  which  govern  the  distribution  of 
organisms,  drawing  from  these  the  inferences 
with  regard  to  the  different  groups  of  the 
latter,  and  illustrating  them  by  selected 
examples. 

Thus  his  treatment  of  biogeography  is 
chiefly  an  account  of  the  relations  of  the 
organic  world  to  the  physical  conditions  pre- 
vailing upon  the  earth,  and  might  be  called  a 
general  '^Ecology."  Three  of  the  chapters 
(L,  II.  and  IV.)  are  principally  devoted  to 
this  side.  For  the  rest,  he  discusses  the  dis- 
tribution of  plants  and  animals  from  this 
standpoint,  dividing  them  into  ecological 
classes,  for  which  he  gives  the  distribution 
upon  the  earth.  He  avoids  by  this,  for  in- 
stance by  treating  the  different  marine  and 
terrestrial  groups  of  animals  separately,  the 
difficulty  of  the  association  of  creatures  with 
different  '^habitats"  into  one  scheme,  which 
was  the  chief  stumbling  block  of  the  older 
zoogeographers. 

A  very  good  illustration  of  the  consequences 
of  the  author's  method  is  seen  in  the  map  he 
gives  for  the  distribution  of  the  continental 
faunas  (Fig.  390,  on  p.  852).  This  map  dif- 
fers greatly  from  the  usual  maps  given  for  the 
distribution  of  land  animals,  but  it  is  very 
well  to  keep  in  mind  that  it  is  not  intended 
to  represent  the  actual  distribution  of  any 
animal,  but  is  drawn  to  express,  so  to  speak, 
the  possibilities  of  animal  distribution  with 
relation  to  the  distribution  of  the  factors  con- 
trolling the  various  types  of  animal  life,  in 
fact,  it  is  an  ecological  map  of  the  continents. 
For  the  reality  of  the  divisions  laid  down  upon 
this  map  examples  are  introduced,  but,  of 
course,  only  a  limited  space  could  be  reserved 
for  them. 

The  author  insists  that  these  relations  of 
the  organic  world  to  their  environment  are 
of  prime  importance  for  the  distribution  of 
life  upon  the  earth,  and  in  this  he  certainly 
is  right.  But  he  also  admits  that  the  geo- 
graphic history  of  the  earth  plays  an  essential 
part  in  this  question.     The  historical  develop- 
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meni  of  the  present  distribution  of  plants  and 
animals,  which  is  one  of  the  most  fascinating 
problems  of  recent  biogeography,  is  not  neg- 
lected by  him.  But  he  does  not  approach  it 
from  the  biogeographical  standpoint  in  so  far, 
as  he  does  not  attempt  to  prove  former  fs^o- 
Cn^aphical  conditions  by  the  present  distribu- 
tion of  any  organic  forms,  but  makes  it  a  part 
(chapter  VIII.,  p.  577  ff.)  of  the  phjrsical  geog- 
raphy of  the  land,  and  treats  of  it  in  connec- 
tion with  geological  principles.  His  general 
account  of  the  history  of  the  continents  and 
oceans,  although  given  only  in  its  main  fea- 
tures, is  rather  good,  and  deserves  attention. 
It  rests  chiefly  upon  the  studies  of  the  most 
prominent  writers  in  this  line  (Suess,  Lap- 
parent,  Freeh,  etc.). 

Altogether  we  may  say  that  the  parts  of 
this  book  discussed  here  are  well  worth  read- 
ing. Difficult  branches  of  scientific  research, 
which  are  yet  subject  to  much  controversy,  are 
represented  in  a  lucid  way,  showing  the  clever- 
ness and  originality  of  the  writer,  and  demon- 
strating also  that  he  is  well  acquainted  with 
the  most  modem  phases  of  the  questions  dis- 
cussed. It  is  hardly  feasible  to  go  into  any 
detail,  and  to  attempt  a  critical  review  of  the 
special  opinions  of  M.  de  Martonne,  since  in 
certain  cases  we  would  be  compelled  to  offer 
evidence  for  the  contrary,  for  which  there  is 
no  room  in  these  pages.  We  only  would 
recommend  this  book  to  the  study  of  all  those 
who  are  interested  in  biogeography,  ecology 
and  paleogeography,  and  we  have  no  doubt 
it  will  be  a  stimulus  to  them  in  their  own 
work.  These  chapters  are  not  so  much  a 
"text-book"  for  the  beginner,  giving  a  cir- 
cumscribed amount  of  scientific  facts  to  be 
stored  away  in  the  brain,  and  to  be  used  at 
an  "examination,"  but  they  are  a  challenge 
to  the  active,  progressive  worker  in  these  lines, 
to  scrutinize  his  own  ideas,  to  revise  them, 
and  if  they  differ  from  those  proposed  here, 
to  say  so,  and  to  bring  forth  the  evidence,  in 
order  that  they  may  be  discussed  according 
to  their  merits. 

A.  E.  Obtmann 

PiTTSBTTBGH, 

March,  1910 


Die   Chemische  Industrie.     By  G.  Mullb. 

Pp.  488.     Leipzig,  B.  G.  Teubner.    1909. 

Price,  bound,  M.  12. 

This  book  aims  to  aid  the  merchant  in  his 
calling  and  to  serve  as  a  guide  in  trade  and 
technical  matters  for  chemists  and  others  en- 
gaged in  the  chemical  industries. 

The  strictly  chemical  aspects  of  the  subjects 
here  discussed  are  relegated  to  another  volume, 
"  Ohemical  Technics  "  by  Dr.  Heusler,  which 
has  apx)eared  in  this  same  Teubner  ^  Series  of 
Trades  and  Industries,"  to  which  the  work 
here  considered  belongs. 

The  author  has  divided  his  book  into  two 
parts. 

Part  L  is  devoted  to  the  General  Survey  of 
Ohemical  Industry,  and  includes  a  discussion 
of  its  scientific  and  technical  evolution  and  of 
the  laws  of  trade  and  commerce. 

In  Part  11.  the  writer  takes  up  individually 
many  of  the  more  important  branches  of 
Chemical  Industry,  among  them  acids,  salts 
and  alkalies,  artificial  fertilizers,  explosives, 
aluminum  compounds,  mineral  oils,  dry  dis- 
tillation, the  industries  of  coloring  matters 
and  colors,  fats,  oils,  rubber  and  gutta-percha; 
a  bibliography  of  Gbrman  publications  of  tech- 
nical hand-  and  text-books,  a  list  of  some 
technical  journals,  and  a  carefully  prepared 
subject-index,  conclude  the  volume. 

A  liberal  introduction  of  tables  of  export 
and  import  of  many  of  the  chemical  substances 
discussed  permit  an  interesting  study  of  the 
conditions  of  various  trades  in  different 
countries,  and  at  different  times.  Naturally. 
German  conditions  receive  by  far  the  largest 
share  of  attention,  but  it  can  not  be  said  that 
the  trade  conditions  of  other  countries  hare 
been  neglected. 

The  different  topics  of  child  labor,  working 
men's  insurance,  laws  and  regulations  of 
hygiene  in  different  industries,  all  receive  con- 
sideration and  the  treatment  of  the  varions 
topics  throughout  shows  an  intimate  acquain- 
tance with  the  data  and  statistics  of  the  sub- 
jects discussed. 

The  statistics  generally  include  those  of  the 
year  1907,  and  are  thus  well  up  to  date.    Prices, 
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when  they  are  quoted,  seem  to  be  given  with 
scrupulous  care,  in  illustration  of  which  it 
may  be  remarked  that  the  author  quotes  the 
price  paid  for  matches  in  the  United  States 
per  thousand,  not  boxed,  and  per  gross  of 
boxes  containing  100  matches  each. 

The  style  in  which  the  book  is  written  is 
pleasant  and  lucid  and,  in  general,  the  sense  of 
proportion  is  well  maintained.  It  does,  how- 
ever, seem  strange  that  no  mention  whatever 
should  have  been  made  of  the  Sugar  Industry, 
certainly  one  of  the  leading  industries  of  the 
present  day,  when  the  author  has  found  it  de- 
sirable to  refer  to  the  industry  of  condensed 
gases,  and  to  that  of  calcium  carbide  and 
acetylene  gas,  in  some  detail. 

The  pax)er  and  print  are  of  the  usual  excel- 
lence of  the  Teubner  publications. 

F.  G.  WiECHMANN 

Schoenichen-Kalberlah.      B,    Eyferth*8    Ein- 
fachste  Lehensformen  des  Tier-  und  Pflanz- 
enreiches,    Naturgeschichte  der  miJcrosJcop' 
ischen  Susswasaerbewohner,    Yierte,  vielf ach 
verbesserte    und    erweiterte    Auflage    von 
Dr.    Walther    Sghoenichen.      Mit    iiber 
700  Abbildungen  auf  16  Tafehi  in  Licht- 
druck  nach  Zeichnungen  von  Dr.  A.  Kal- 
BERLAH.    Zahlreichen  Abbildungen  im  Text 
und    2    Portraits.      Braunschweig,    Yerlag 
von  B.  Goeritz.    1909.    M.  23.60. 
The    fourth    edition    of    Eyferth's    "Ein- 
f achste  Lebensf ormen  "  from  the  hands  of  Dr. 
Schoenichen  brings  up  to  date  this  old  favor- 
ite of  the  amateur  microscopist.    The  work  is, 
tiowever,    somewhat    more    than    a    popular 
treatise  on  the  microscopic  life  of  fresh  water, 
1>eing  a  carefully  worked  out  systematic  man- 
ual of  about  1,700  species.    It  covers  the  mi- 
nute plant  life  quite  completely  and  includes 
ihe  Protozoa,  Botifera  and  Gastrotricjia  on 
the  animal  side.    It  is  to  be  regretted,  in  the 
matter  of  completeness,  that  the  remaining 
animal  groups  of  fresh  water,  at  least  the 
Entomostraca,  Nematoda,  Annelida  and  Tur- 
bellaria,  were  not  added  in  this  revision.    Such 
4ulditions  would  very  greatly  enhance  the  use- 
-fulness  of  the  work  and  might  still  permit  its 


compass  in  a  single  volume.  The  excellent 
heliotype  plates  with  their  700  figures  from 
original  sources  such  as  Cohn,  Fischer, 
Kaegeli,  Kirchner,  Hansgirg,  Babenhorst, 
WiUe,  Van  Huerck,  Smith,  Leidy,  Schulze, 
Penard,  Senn,  Stein,  Klebs,  Schewiakoff, 
Hudson  and  Gk)sse  and  Weber  afford  a  wealth 
and  range  of  illustration  rarely  attained  in 
inexpensive  manuals.  The  great  reduction  in 
size  has  resulted  in  some  loss  of  detail  in  the 
case  of  the  plates  of  the  Oiliata,  but  on  the 
whole  it  has  been  adequately  preserved  else- 
where. 

The  fourth  edition  has  been  enlarged  by  a 
complete  revision  of  the  Chlorophycese,  Mas- 
tigophora  and  Bhizopoda  and  many  minor  ad- 
ditions in  other  groups  involving  the  insertion 
of  a  considerable  number  of  text  fig^ires. 

The  introductory  chapter  deals  with  the 
cecology  of  the  microscopic  life  of  fresh  water, 
its  occurrence  and  distribution,  methods  of 
collection,  examination  and  preservation,  and 
the  biological  examination  of  potable  waters. 
The  last  topic  is,  however,  very  inadequately 
treated,  judged  by  the  criteria  of  the  sanitary 
engineer. 

A  few  errors  are  to  be  found  in  the  book; 
6.  g,,  the  genus  Pleodorina  should  be  assigned 
to  Shaw,  and  the  plates  of  Oeratium  are  in- 
correctly described  and  figured. 

There  are  also  some  noticeable  omissions  in 
the  references  to  important  literature,  as,  for 
example,  the  failure  to  mention  the  Archiv  for 
Protistenhunde  and  under  algSB  the  omission 
of  West's  "Desmids,"  Penard's  "Dinoflagel- 
lata,"  of  Chodat's  and  of  Lemmermann's  com- 
pendiums  of  Swiss  and  Brandenburg  algse. 
Sandys  monograph  of  the  Suctoria  is  not 
noted.  No  reference  is  made  to  Bousselet's 
methods  for  rotifers  nor  of  Jennings's  indis- 
pensable contributions  to  the  more  difficult 
families  of  this  group. 

The  index  is  ample  and  accurate  and  the 
various  organisms  are,  in  part  at  least,  classi- 
fied here  by  a  set  of  symbols  according  to  their 
associations  and  oecolog^cal  relations  as  poly- 
saprobs,  strong  or  weak  mesosaprobs  and 
oligosaprobs,  after  the  conclusions  of  Kolk- 
witz  and  Marsson. 
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The  book  is  a  useful  addition  to  the  library 
of  the  laboratory,  the  water  analyst  and  the 
amateur  microscopist.      Chables  A.  KoFom 

Untvebsitt  of  Califobnia 

"Habit-Formation  and  the  Science  of  Educa- 
tion, By  Stuart  H.  Kowe,  Head  of  the 
Department  of  Psychology  and  Principles 
of  Education  in  the  Brooklyn  Training 
School  for  Teachers,  and  Lecturer  on  Edu- 
cational Psychology  in  Adelphi  College, 
Brooklyn,  New  York.  Pp.  xvii  +  300. 
New  York,  Longmans,  Green  &  Co.  1909. 
Educational  doctrines,  so  far  as  they  find 
expression  in  school  practise,  have  been  un- 
seemly erratic.  This  is  due  to  the  fact  that 
the  scientific  method  has  never  been  employed 
in  solving  school  problems.  Education  is  still 
an  art,  managed  pretty  successfully  by  those 
whose  instincts  are  adapted  to  it,  but  wretch- 
edly bungled  by  all  others.  The  schools,  like 
other  social  institutions,  have  followed  the 
line  of  least  resistance.  During  the  colonial 
period,  when  the  body  of  knowledge  was  com- 
paratively small,  when  books  were  few,  and 
society  less  complex,  children  were  thoroughly 
drilled  in  the  few  subjects  which  they  studied. 
With  the  rapid  growth  in  knowledge  and  in 
the  industries,  during  the  latter  part  of  the 
nineteenth  century,  new  demands  were  made 
upon  the  schools.  The  three  K's  no  longer 
met  the  social  needs,  and,  with  the  enlarge- 
ment of  the  curriculum,  the  drill  master  dis- 
appeared. The  imscientific  feature  in  this 
change  is  the  entire  absence  of  accurate 
analysis  of  the  problem.  A  method  that  has 
been  followed  is  not  necessarily  bad  because 
of  its  age,  nor  is  the  new,  because  of  its 
youth,  good.  It  is  this  uncritical,  mad  dash 
from  one  method  to  another,  during  a  time  of 
prevailing  scientific  investigation,  that  has 
brought  education  into  disrepute.  Any  book, 
therefore,  that  critically  examines  one  of  the 
educational  problems,  is  a  contribution  to 
education.  And  this  is  what  Rowe's  "  Habit- 
Formation"  does.  The  teacher,  Rowe  main- 
tains, interferes  too  much  in  the  learning 
process  of  her  pupils.  She  neglects  "  all  the 
automatic  (both  natural  and  acquired)  ways 
of  learning  which  the  child  has,  and  insists 


that  he  work  out  everything  systematicaUy 
and  under  guidance."  This  is  not  only  a 
useless  waste  of  teaching  energy,  but,  in  addi- 
tion, it  disturbs  the  course  of  development. 
Every  child  has  his  own  way  of  responding 
to  his  environment,  because  of  his  organic 
structure,  and  forced  departure  from  this  in- 
dividual mode  of  reacting  must  be  decided 
upon  only  after  the  most  careful  examination 
of  the  situation.  Motor,  visual  and  auditory 
minded  children  illustrate  the  need  of  care. 
Kowe  discusses  the  manner  in  which  experi- 
ence is  organized,  and  emphasizes  the  dis- 
tinction between  habits  and  ideas.  ^Deter- 
mine whether  the  habit  is  an  automatism 
which  will  be  hit  upon  by  the  child  as  a  result 
of  his  own  initiative  and  experimental  efforts, 
or  implies  a  definite  idea  which  must  first  ap- 
pear in  consciousness  before  it  can  be  trans- 
formed into  a  fixed  automatic  process."  In 
other  words,  the  teacher  is  to  adapt  herself  to 
the  situation.  She  is  to  "  analyze  the  subject- 
matter  and  determine  what  elements  in  it  are 
to  become  habitual."  The  way  in  which 
habits  are  established,  the  manner  of  securing 
practise,  and  the  method  of  evoking  initiative, 
are  treated  in  separate  chapters.  Initiative  is 
to  be  developed  through  appeals  to  the  instinct- 
ive activities,  the  emotions,  and  to  specialized 
motives.  Appeals  to  the  child's  reason  are 
appeals  through  reason  to  his  instincts,  emo- 
tions or  motives.  Practise  is  to  be  secured  by 
making  ''  all  the  conditions  such  that  the  re- 
action will  take  place  as  naturally  as  possible." 
Teachers  have  been  too  willing  to  work 
against  the  resistance  of  the  instincts  and 
emotions.  This  is  because,  at  the  outset,  it  is 
the  line  of  least  resistance,  and  failure  to 
analyze  the  situation  causes  them  to  overlook 
the  fact  that  later  it  becomes  the  line  of 
greatest  resistance.  One  of  the  purposes  of 
education  is  to  establish  mental  attitudes 
toward  the  various  subjects  of  study  and 
toward  work  in  general,  and  Bowe  deals  at 
length  with  the  various  kinds  of  drill  in  re- 
lation to  this  purpose.  The  difficulty  with  the 
book  for  teachers  who  are  unskilled  in  psy- 
chology is  that  it  lacks  concretenees.  Illus- 
trative examples  are  not  as  numerous  as  they 
should  be,  but  this  is  a  less  serious  objection 
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than  it  would  have  been  a  few  years  ago,  and 
altogether  the  book  is  a  valuable  contribution 
to  the  science  of  education.  A  useful  bibliog- 
raphy is  appended. 

Edgar  James  Swift 
Washington  Uniyebsitt, 
St.  Louis,  Mo. 


NOTES    ON    THE    TEACHING    OF    ZOOLOGY 
AND    PLANS    FOR    ITS    IMPROVEMENT 

Few  Elect  Zoology. — ^Although  for  some 
time  the  writer  has  been  under  the  impression 
that  a  good  many  more  students  elect  botany 
than  zoology,  both  in  the  high  schools  and 
academies  and  in  the  college;  yet  in  glancing 
over  our  (Kansas)  ^'  High  School  Manual  '^  I 
was  somewhat  surprised  to  find  that  almost 
eight  times  as  many  high  school  pupils  were 
last  year  enrolled  in  botany  as  in  zoology — ^to 
be  exact,  2,669  in  botany  and  M6  in  zoology. 
Another  table  in  this  manual  reveals  the  fact 
that  while  177  of  the  accredited  high  schools 
claim  to  be  equipped  for  botany,  but  33  claim 
any  equipment  for  zoology,  and  the  latter  is 
usually  estimated  at  a  lesser  value.  I  can 
quote  figures  from  one  other  state  only.  In 
Minnesota,'  starting  with  a  ratio  of  4  to  1  in 
18M,  zoology  has  steadily  gained  till  last  year 
it  stood  9  to  7  in  favor  of  botany.  The  fact 
that  neither  St.  Louis,  Mo.,  nor  Tacoma, 
Wash.,  offers  any  zoology  in  its  high  schools 
leads  me  to  suspect  that  similar  dispropor- 
tion exists  in  other  states,  at  least  in  the 
middle  and  far  west. 

We  teachers  of  zoology  can  not  avoid  ask- 
ingy  Why  is  this  so?  It  is  surely  not  because 
animals  with  their  free  movements  and  their 
intelligence  are  less  interesting  than  plants. 
Where  is  the  child  or  g^rown-up  (aside  from 
the  specialist)  who  will  not  leave  the  prettiest 
bed  of  flowers  to  watch  the  cage  of  playful 
monkeys  ?  The  moving  object,  particularly  the 
automatically  moving  one,  attracts  all  of  us. 
Nor  can  it  be  that  the  school  authorities  regard 
zoology  as  less  practical  than  botany.  To  know 
the  ravaging  insect  is  just  as  important  as  to 
recognize  the  medicinal  plant.    To  name  the 

^Bulletin  of  the  University  of  Kansas,  1908. 
'Fifteenth  Annual  Report  of  the  Inspector  of 
the  State  High  Schools.    State  of  Minnesota,  1908. 


brilliant  song  bird  properly  is  just  as  desirable 
as  to  classify  the  fragrant  flower. 

According  to  my  thinking,  at  least  three 
causes  can  be  cited  which  operate  to  bring 
about  such  a  disproportion  between  the  sub- 
jects. 

The  first  one  is  the  lack  of  properly  pre- 
pared teachers.  Few  of  the  instructors  in  the 
high  schools  are  prepared  to  teach  either  of 
the  two  sciences.  When  called  upon  to  teach 
one,  a  majority  will  choose  botany  instead  of 
zoology.  They  probably  had  a  course  in  ele- 
mentary botany  and  not  in  zoology.  Besides, 
plants  are  simpler  and  they  feel  that  they  can 
manage  a  course  concerning  them  better  than 
the  more  complex  and  larger  group  of  animals. 

A  second  and  probably  a  more  potent  cause 
is  the  fact  that  many  of  our  children  are 
taught  by  their  parents  from  early  childhood 
to  avoid  and  fear  the  animals — ^the  creepy 
worms,  the  biting  spiders  and  the  dreadful 
mice.  In  ^'  nature  study  "  in  the  grade  schools 
(taught  by  women)  this  view  of  the  animals 
is  farther  inculcated.  As  a  result,  when  the 
young  people  get  into  the  high  school  and  are 
to  select  a  biological  science  they  naturally 
choose  botany. 

The  third  cause  is  a  greater  one,  at  least  a 
more  real  one.  It  is  the  difficulty  of  securing 
plenty  of  good  material  for  the  course  in  zo- 
ology. While  the  botanist  has  all  his  impor- 
tant phyla  represented  in  almost  any  inland 
region,  the  zoologist  has  three  important  phyla 
practically  limited  to  salt  water.  This  neces- 
sitates the  securing  of  a  good  deal  of  material 
from  the  seashore.  And  of  the  material  that 
is  in  the  vicinity  it  is  so  much  easier  for  the 
botanist  to  secure  what  he  wants — ^to  pick  the 
flower  on  the  bank  of  the  brook  than  to  catch 
the  cray-fish  in  the  dirty  water.  The  flower 
will  surely  be  found  on  the  first  ''  tramp," 
provided  it  is  made  at  the  right  time  and  to 
the  right  place.  To  secure  the  cray-fish,  in 
addition  to  oboosing  the  right  season  and  the 
proper  locality^  the  necessary  seine  or  other 
paraphernalia  to  catch  the  desired  specimen 
must  be  taken  along.  Sometimes  it  means  the 
employment  of  help  to  handle  the  apparatus. 
To  secure  some  species  requires  a  different  set 
of  tools,  and  they  are  even  harder  to  get  than 


674 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  800 


the  cray-fish.  After  the  material  has  been 
brought  to  the  laboratory  it  needs  to  be  killed 
and  preserved  by  proper  methods.  All  this 
means  more  trouble  than  the  ordinary  high- 
school  teacher  wants  to  or  has  time  to  take. 

It  is  true  some  specimens  can  be  bought; 
and  matters  are  rapidly  improving  as  more 
collectors  are  selling  zoological  supplies;  yet 
not  all  the  things  needed  are  on  the  market. 
Many  of  those  who  would  teach  zoology  do  not 
know  where  to  buy.  The  cost,  which  is  con- 
siderable, hinders  some.  Besides,  teachers  feel 
that  a  good  many  local  forms  should  be 
studied,  and  this  is  true  especially  in  the 
high  school.  But  where  and  how  shall  they 
be  secured? 

University  a  Distributing  Center. — To 
answer  the  last  question  and  encourage  zool- 
ogy teaching  over  the  state  the  department  of 
zoology  in  the  University  of  Kansas  has  de- 
cided to  become  a  central  supply  station  for 
the  secondary  schools  of  the  state.  Many  of 
the  standard  type-forms  have  been  purchased 
in  larger  quantities  than  needed  for  the  de- 
partment's own  use.  A  good  deal  of  local 
collecting  has  been  done;  besides,  two  expedi- 
tions have  been  taken,  one  to  the  Gulf  Ooast  in 
1908,  and  one  to  Puget  Sound  in  1909.  On  both 
of  these  trips,  but  especially  the  latter,  large 
quantities  of  material  were  secured  for  class  use. 
This  has  been  carefully  prepared  and  preserved 
for  dissection  and  demonstration.  All  these 
collections  put  the  department  in  shape  to 
supply  all  the  necessary  material  to  the  second- 
ary schools.  A  preliminary  list  of  what  can 
be  furnished  has  been  sent  to  the  schools. 
Prices  are  very  low,  because  of  the  excellent 
collecting  found  on  the  coast  of  Puget  Sound, 
and  because  the  plan  of  the  department  is  not 
to  make  money  out  of  the  venture,  but  to  get 
more  zoology  taught.  So  as  not  to  discourage 
small  schools,  small  orders  are  sold  at  nearly 
as  low  prices  as  larger  ones.  The  result  of 
the  whole  plan  is  and  will  continue  to  be  to 
encourage  and  improve  greatly  the  zoology 
teaching  in  our  preparatory  schools. 

"Problem  Solving/' — ^The  writer  believes 
that  one  important  thing  in  teaching  is  to  get 
the  student  to  "  solving  problems."  Professor 
Alexander  Smith  has  recently  emphasized  this 


very  much  in  the  columns  of  this  Joubnal.' 
With  this  in  view  the  writer  has  for  five  years 
assigned  to  every  member  of  the  classes  in  the 
second  and  third  courses  in  zoology  one  major 
problem  to  be  worked  out  and  reported  on  be- 
fore the  class.  The  question  to  be  reported  on 
was  always  so  chosen  that  it  could  not  be 
answered  from  any  book,  but  required  inde- 
pendent dissection  and  observation.  The  sub- 
ject was  assigned  early  in  the  semester  so  that 
the  student  had  ample  time  to  work  it  out  in 
addition  to  the  daily  work  in  the  class  room. 
This  has  always  given  satisfactory  results. 

During  the  last  two  years  our  department 
has  used  in  elementary  zoology  such  a  scheme 
of  ''problem  solving"  that  seems  to  me  to  be 
worthy  of  a  trial  by  other  teachers.  Our  ele- 
mentary classes  are  large,  running  from  75  to 
100  or  more  students.  After  the  type  form 
for  the  phylum  or  class  is  done  other  species 
of  the  group  are  classified  by  the  student  as 
far  as  the  order.  For  this  purpose  we  have 
regular  sets  of  bottled  and  numbered  speci- 
mens which  are  given  to  a  small  section  of  the 
class  and  these  students  classify  them,  giving 
the  reason  for,  or  the  characteristic  used  in, 
every  determination.  Similar  sets  are  being 
prepared  for  the  high  schools,  either  to  be  sold 
or  loaned  to  them. 

After  all  the  principal  phyla  have  been 
studied  every  student,  as  far  as  possible,  is 
given  a  different  animal.  He  finds  out  what 
the  specimen  is,  dissects  it,  makes  drawings  of 
it  and  in  short  finds  out  all  he  can  about  it, 
and  then  rei>orts  his  findings  to  the  rest  of  the 
class.  As  most  of  these  specimens  are  but 
briefly  if  at  all  described  in  the  usual  texts 
used,  the  problem  is  a  real  one  to  the  student 
He  is  urged  and  must  of  necessity  get  firsts 
hand  knowledge  by  comparing  his  specimen 
with  the  forms  already  studied.  Only  after  he 
has  found  all  he  can  is  he  guided  to  additional 
literature.  By  this  plan  the  student  solves  a 
real  problem.  He  learns  to  notice  in  a  new 
way  how  the  "  types  "  are  treated  in  the  text- 
books so  as  to  get  a  plan  for  the  arrangement 
of  his  own  material.  This  plan  must  be  ap- 
proved by  one  of  the  instructors  before  the  re- 
port can  be  given  to  the  class.    While  one  stu- 
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dent  r^orts  the  rest  take  notes,  just  as  they 
do  when  the  instructor  lectures.  At  the  end 
of  each  report  questions  are  asked  and  correc- 
tions are  made.  The  notes  taken  by  the  rest 
of  the  students  are  corrected  by  the  one  who 
gives  the  report,  and  are  bound  up  with  the 
students'  general  note-book  for  the  course. 
The  one  reporting  binds  up  his  outline,  and  a 
list  of  the  books  and  papers  consulted — a  bib- 
liography. 

By  this  plan  the  student  learns  much  about 
one  animal  not  treated  in  the  texts  and  he 
learns  a  little  about  a  good  many  other 
species.  But  he  does  more — he  gets  a  training 
in  using  the  powers  of  observation,  in  order- 
ing the  facts  obtained  and  in  expressing  to 
others  the  knowledge  gained. 

The  two  main  suggestions  are  worth  a  trial 
by  other  teachers.  The  university  should  en- 
courage the  teaching  of  zoology  by  becoming 
a  center  for  furnishing  and  distributing  the 
material  for  the  preparatory  schools  of  a  state 
at  cost.  Much  of  this  could  be  secured  Tozy 
cheaply  by  a  collecting  6xi>edition  to  Puget 
Sound.  The  student  should  be  given  the  prob- 
lem of  furnishing  the  rest  of  the  class  with  a 
report  dealing  with  a  special  form  of  animal 
life  somewhat  closely  related  to  a  type  studied. 
This  working  out  of  a  "lecture?"  by  the  stu- 
dent is  the  best  of  training  for  him. 

W.  J.  Baumqartner 


SPECIAL  ARTICLES 


jls  expression  for  the  bending  moment  at 

ant  support  of  a  continuous  girder 

for  any  number  of  equal  spans 

Tables  giving  the  bending  moments  at  the 
supports  of  a  continuous  uniformly  loaded 
girder  with  equal  spans  are  found  in  most  of 
the  books  on  strength  of  materials,  but  these 
tables  usually  stop  at  six  or  seven  spans.  The 
object  of  this  paper  is  to  give  a  general  ex- 
pression from  which  the  bending  moment  at 
any  support  for  any  number  of  spans  can  be 
computed.  First  the  expression  and  explana- 
tion of  the  method  of  computation  are  given 
and  then  follows  the  derivation  of  the  formula. 

Let  M^,  M^  -  ••  be  the  bending  moments  at 
the  first,  second  .  .  .  support,  respectively.  Let 


n  be  the  number  of  spans,  w  the  load  per 
unit  length  and  I  the  length  of  span.  If  Mr 
represents  the  bending  moment  at  the  rth 
support  then  the  formula  gives 


2An-t 


n~r 


wP. 


The  As  and  Ps  are  numbers  to  be  com- 
puted from  the  formulas. 

An  =  4An-i  —  A«_,, 

As  shown  below,  Ao  =  l,  Ai  =  4  and  D^  =  0 
and  any  other  A  or  27  may  be  easily  computed. 
For  example, 

A,=:4Ai  — Ao=16, 
A,  =  4A,  — Ai  =  66, 


Di  =  A^  — 1>.=  1, 
D,  =  Ai  — i)j  =  3. 


Thus,  if,  for  example,  we  wish  the  bending 
moment  at  the  fourth  supi>ort  for  seven  spans, 
we  have  r  =  4,  n  =  7  and 

From  the  above  formulas  A,  =  15,  27^^44^ 
27,  =  3,  A,  =  66,  A«  =  2911.    Hence 

[Mt]i  apu.  =  —  6/71  wP, 

a  result  which  is  verified  by  the  tables. 

The  derivation  of  the  above  formula  is  noth- 
ing but  the  general  solution  of  the  equations  of 
three  moments  by  determinants.  For  n  spans 
we  have,  from  the  theorem  of  three  moments, 

Mt  +  41f ,  +  if  • = — «?P/2, 

jr,  +  4if ,  4-  If  4 = — «?P/2, 


M^^  +  4Mn  +  M»*t  =  —  U7P/2. 

Since  Jlf ^  =  JIf »^,  =  0  we  have  left  n  —  1  equa- 
tions with  n  —  1  unknowns.  If  we  write  1 
in  place  of  —  wF/2  and  multiply  the  final  re- 
sult by  — wP/2  the  solution  will  be  less  com- 
plicated. Writing  the  Ma  with  the  same  sub- 
scripts under  one  another  we  have 

4M,  +  jr.  =1, 

ir,  +  4if,  +  if«  =1, 

3£,-f.  4jr4  +  Jf.=  i, 


The  determinant  of  the  system  of  equations 
will  be  the  determinant. 
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4  10  0  0 
14  10  0 
0  14  10 
0    0     14    1 


of  order  n  —  1.  We  will  represent  it  by 
A«^.  The  solution  of  the  system  of  equations 
for  any  unknown,  say  Mr,  will  be  a  fraction 
with  A»-i  for  the  denominator.  The  numera- 
tor of  the  fraction  will  be  a  determinant  of 
order  n  —  1  with  the  same  elements  as  ^^^  ex- 
cept that  each  element  in  the  r  —  1th  column 
is  1.  By  expanding  Afi^  it  is  easy  to  see  that 
the  general  formula 


A«  =  4An-i  —  A 


fi-s 


holds.  Since  ii^  =  4  and  6^  may  be  defined  as 
1,  any  A  may  be  computed. 

For  computing  the  determinant  in  the 
numerator  we  let  Z^n  represent  a  determinant 
of  the  nth  order  which  has  the  same  elements 
as  Aft  except  that  each  element  of  the  first 
column  is  1.    Expanding  Df^,  it  is  found  that 

D»  =  A„.i  — Dft-i. 

P^  is  to  be  defined  as  0.  Now  expanding  the 
numerator  of  the  fraction  representing  Mr  in 
terms  of  minors  of  the  upper  r  —  2  rows,  we 
find 

_  Ar-aPn-r^  —  Dr^n-r 
Mr T  f 

and  multiplying  this  result  by  — u;P/2  we 
have  the  general  expression  given  at  the  be- 
ginning of  this  article.  In  computing  a  table 
from  this  formula  it  is  of  course  not  neces- 
sary to  compute  all  the  Ms,  for  the  bending 
moments  at  supports  equidistant  from  the 
ends  are  equal,  that  is, 

Mr  ^  iafft-r-fs  • 

Arthur  E.  Orathorne 
Uniyxbsitt  of  Illinois 


SOCIETIES  AND  ACADEMIES 

THE  BOTANICAL   SOGIETT   OF   WASHINGTON 

The  sixtieth  regular  meeting  of  the  society  was 
held  at  the  Ebbitt  House,  February  19,  1910,  at 
eight  o'clock  p.m.;  President  Wm.  A.  Taylor  pre- 
sided.   The  following  papers  were  read: 

Sprout  Leaves  of  Western  Willows:  C.  R.  Ball, 
U.  S.  Bureau  of  Plant  Industry. 


A  knowledge  of  the  range  of  variation  in  the 
leaves  of  willows  is  important  because  a  Urge 
proportion  of  the  herbarium  material  most  be 
determined  from  foliage  specimens  only.  This  is 
due  to  the  precocious  flowering  of  many  species 
and  the  quick  disappearance  of  the  staminate 
aments  from  all,  thus  leaving  fully  half  the  plants 
in  this  dioecious  genus  with  only  the  leaves  as 
determining  features.  The  pistillate  amenta  abo 
are  gone  from  plants  of  the  dioecious  species  be- 
fore most  collectors  reach  the  field.  The  leaves  of 
the  so-called  water  sprouts  are  interesting  because 
of  their  wide  departure  from  the  normal,  especially 
in  size  and  to  some  extent  in  form  also. 

A  series  of  collections  shows  that  the  proportion 
of  breadth  to  length  found  in  the  normal  leaves  is 
maintained  in  sprout  leaves  from  the  same  indi- 
vidual in  several  species  of  the  sections  Pentandre, 
Longifoli»  and  CordatsB  from  the  western  United 
States.  A  variation  of  form  was  found  in  a  speci- 
men of  S.  soouleriana  (section  Caprese)  from 
Arizona,  in  which  the  normal  leaves  are  obovate, 
but  those  of  this  sprout  were  broadly  ovate.  The 
paper  was  illustrated  by  numerous  specimens. 

BuU-hom  Acacias  in  Botanical  Literature,  wU\ 
a  Description  of  two  new  Species:  W.  £.  Saf- 
FOBO,  U.  S.  Bureau  of  Plant  Industry. 
There  has  been  much  confusion  as  to  the  iden- 
tity of   certain  acacias   of   Mexico   and   Central 
America  having  large  inflated  horn-like  stipular 
thorns,    which    are    usually    inhabited    by    ants. 
Limueus  placed  all  which  had  been  described  pre- 
viously to  the  publication  of  his  ''Species  Plan- 
tarum,"  under  a  single  species  Mimosa  oomigera, 
Schlechtendal  and  Chamisso  recognized  the  fact 
that  the  supposed  synonyms  cited  by  Liuueua 
included  more  than  one  species.     These  authors 
described  two  species  found  in  the  collections  of 
Schiede   from  the   state   of  Vera  Cruz,  Mexico, 
which  they  named  A.  spadicigera  and  A.  sphcBro- 
oephala.    They  leave  it  in  doubt  whether  either 
of  these  ^Mcies  is  the  Arbor  comigera,  figured  and 
described  by  Hernandez  (ed.  Rom.,  p.  86,  1666), 
which  in  all  probability  is  identical  with  the  first 
plant  cited  by  Linnteus,  under  his  description  oi 
Mimosa  comigera. 

In  the  National  Herbarium  are  specimens  of  a 
bull-horn  acacia  from  the  type  region  of  Hernan- 
dez's plant,  collected  by  Dr.  Edward  Palmer. 
There  are  also  at  least  two  others  quite  distinct 
from  any  species  hitherto  described,  one  of  them 
from  Guatemala^  with  the  inflorescence  in  spher- 
ical heads  and  with  very  long  slender  dehiscent 
pods;  the  other  from  the  state  of  Chiapas,  south- 
ern   Mexico,    with    spadix-like    inflorescence   and 
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■Unit  debiaoent  pods.  Aoaoifa  oomigera  L.  differs 
from  both  of  these  in  h&Ting  inflated  indehiRoent 
pods  t«raii Rating  in  a  Bpine-like  beak,  as  well  &» 
in  the  ebameter  of  its  inflorescence  and  of  the 
extr&fioraJ  nectaries  on  fta  leaves. 

Aoacia  oookU  sp.  nov.  Flowers  in  spherical 
beads  on  long  stout  peduncles  clustered  in  the 
axils  of  large  slender  thorns  resembling  the  prongs 
ot  a  fork  which  usually  straddle  the  stem;  leaves 
Isige,  with  many  pairs  of  pinnse  and  many  elon- 
gated nectar  glands  borne  on  the  upper  side  of 
the  grooved  rachia;  pods  linear,  30  cm.  or  more 
in  length,  slightly  curved,  dehiscent.  Based  on 
ipedmens  oollected  by  Mr.  0.  F.  Cook  at  Secan- 
quim,  Alt&  Verapai,  Guatemala  (in  alcohol),  and 
by  Mr.  O.  P.  Goll,  at  the  Fines  Trece  Agoas,  in 
the  same  r^on,  March  8,  IBOT  (No.  102). 

Aoacia  mUwuJt  sp.  nor.  Flowers  in  spadix-Iike 
■pikes,  usually  in  clusters  of  four  or  five,  the 
cddest  spike  usually  sessile  or  nearly  so,  the  rest 
on  long  stout  peduncles;  bractlets  of  the  inflores- 
oenoe  peltate  dreular,  covering  the  unopened 
flowers,  but  concealed  after  anthesis;  leaves  with 
several  round  bead-like  nectar-glands  at  the  base 
of  the  petiole  and  a  single  gland  on  the  raehis  at 
4e  base  of  each  pair  of  pinna;  thorns  stout, 
U-shaped;  one  of  the  arms  usually  perforated  by 
ants,  as  in  the  case  of  other  "bull-hom"  acacias; 
pods  stout,  thick,  short,  straight  or  slightly 
curved,  dehiscent,  filled  with  yellow  sweetish  aril 
in  which  the  seeds  are  imbedded.  This  species  is 
based  on  specimens  collected  by  Mr.  Guy  N.  Col- 
lins between  Chicoasen  and  San  Fernandino,  in 
tlie  state  of  Chiapas,  southern  Mexico,  January 
14,  1907  (No.  ISO).  A  species  resraibling  Aoaoia 
kindaii,  but  differing  from  that  species  in  the 
form  of  its  thorns,  the  thickness  of  its  peduncles, 
and  the  form  and  stoutness  of  its  pods. 
The   Categories   of   Variation:    W.   J.   Spilijuit, 

U.  S.  Bureau  of  Plant  Industry. 

Recent  work  indicates  that  the  variations  with 
which  Darwin  dealt  may  be  separated  Into  sev- 
eral cat^ories  which  have  different  relations  to 
evolutionary  change.  The  work  of  Nilsson, 
Jobannsen  and  Jennings  seems  to  have  demon- 
strated that  there  is  a  class  of  variations,  due 
whi^ly  to  environment,  that  are  not  hereditary 
and  on  which  selection  is  without  effect.  These 
variations  are  coming  more  and  more  to  be  called 
"  fluctoations." 

It  is  also  pretty  well  established  that  when  an 
organism  is  removed  from  its  old  environment  to 
an  entirely  new  one  it  may  undergo  rather  marked 
changes,  apparently  as  the  result  of  changed  en- 


vironment. The  meager  informa 
cates  that  several  individnals  h 
same  inheritance  undergo  the  n 
transplanted  to  a  new  environtr 
change  Is  permanent  under  the 
Some  recent  investigations  indU 
of  this  kind,  when  the  organit 
back  to  its  old  environment,  it 
its  old  form.  Much  more  invesi 
before  this  type  of  variation,  w 
called  "  new-place  effect,"  can  I 
logued. 

A  third  type  of  variation  is 
combination  of  Mendelian  cban 
combinations  frequently  result  i 
of  new  forms  which  are  stable  a 
be  looked  upon  as  one  mean 
evolution. 

Apparently  a  fourth  type  of 
discovered  by  de  Vries  in  (Enotfi 
gatione  of  Gates  and  Miss  Luti 
sumption  that  the  variations  sti 
are  due  to  the  loss,  gain  or  exc 
somes  in  mitosis. 

There  are  probably  many  oth< 
tion  wbleh  have  not  jret  been 
a  priori  grounds  it  would  appa 
that  changes  in  the  chemical  e 
germ  plasm  or  in  the  relative 
stances  present  in  the  germ  pla 
mental  importance  in  evolution, 
main  evolutionary  progress  is  dv 
changes  may  take  place  in  any 
cell  which  has  a  determining  ii 
opment.  It  was  suggested  th 
change  occurs  in  the  compositioD 
the  new  form  resnlting  would 
phenomena  when  crossed  with  t 
if  the  change  occurs  in  cytoplas 
nomena  would  be  ladcing,  and  1 
denee  that  this  is  the  ease.  A  ca 
of  albomarginate  leaves  studiei 
behavior  of  the  cross  is  such  at 
the  albomarginate  character  is 
the  inheritance  of  this  character 
W.  W. 
Oorretpot 

TBS     AMTHBOFOIiOaiCAi;     SOOIBTT 

Al  the  44Eth  regular  meeting 
1910,  the  first  paper  of  the  ever 
White-dog  Feast  of  the  Iroquol 
B.  Hewitt. 

The   white-dog   sacrifice   of   t 
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congeries  of  independent  rites,  ritually  interre- 
lated at  this  ceremony,  designed  to  renew  through 
the  orenda  or  immanent  magic  power  of  these 
rites  the  life  powers  of  living  beings,  the  fauna 
and  flora  of  nature,  which  are  ebbing  away  to 
their  extinction  by  the  adversative  action  of  the 
powers  of  the  winter  god.  The  embodiment  of  all 
life  is  Teharonhiawagon,  or  the  "  Master  of  Life." 
One  of  the  functions  of  a  tutelary  is  to  reveal  in 
a  dream  what  is  needful  for  the  restoration  of  the 
life  force  of  its  possessor.  The  tutelary  of  Tehar- 
onhiawagon reveals  to  him  in  a  dream  that  a 
victim,  primarily  a  human  being  but  symbolized 
by  a  dog  in  modern  times,  with  an  offering  of 
native  tobacco,  would  restore  the  life  forces  which 
he  embodies,  and  with  a  performance  of  all  the 
sacred  rites  of  the  people  at  this  time  for  the 
purpose  of  disenchanting  all  his  aids  and  expres- 
sions—the bodies  and  beings  in  nature.  These 
rites  therefore  seek  to  compel  the  return  of  the 
sun,  the  elder  brother  of  man,  to  the  north  from 
his  apparent  departure  southward.  The  rites  per- 
formed at  this  new  year  ceremony  are  the  re- 
kindling of  new  fires  on  the  hearths  of  the  lodges, 
the  disenchantment  of  individuals  by  passing 
through  the  phratrial  fires  lighted  in  honor  of 
Teharonhiawagon  in  the  assembly-hall,  the  re- 
chanting  of  the  challenge  songs  of  individual 
tutelaries  to  rejuvenate  them,  the  ''divining  of 
dreams"  for  the  restoration  of  the  health  of 
individuals,  and  for  the  purpose  of  ascertaining 
the  revealed  tutelaries  of  persons  and  children 
who  have  no  tutelaries,  the  sacrifice  of  a  victim 
to  restore  the  health  of  Teharonhiawagon,  and 
finally  the  performance  of  the  four  ceremonies  of 
the  tribe,  the  latter  consuming  the  better  part  of 
four  days  in  their  performance.  Such  is  in  brief 
the  ceremony  of  the  Iroquois  Onnonhwaroia,  or 
new-year  festival. 

The  second  paper  was  presented  by  the  president 
of  the  society,  Dr.  J.  Walter  Fewkes,  on  "The 
Return  of  the  Hopi  Sky-god." 

The  Hopi,  said  the  president,  shared  with  many 
other  tribes  of  North  American  Indians,  the  idea 
of  an  annual  return  in  spring  time  of  a  sky-god 
to  revivify  the  earth.  This  conception,  which  is 
wide-spread  among  the  pueblos,  accounts  in  part 
for  the  belief  in  a  future  advent  of  Montezuma, 
or  a  fair-god,  and  explains  certain  ceremonial 
representations  prominent  in  sun  worship.  It  is 
so  deeply  rooted  in  Hopi  myths  that  we  find  the 
return  of  the  sky-god  dramatized  by  a  personation 
of  this  being  accompanied  by  elaborate  rites. 
From  the  composite  nature  of  the  Hopi  ritual. 


dramatizations  of  this  advent  are  duplicated, 
varying  somewhat  in  detail,  although  remaining 
the  same  in  general  intent. 

The  Edcy-god  is  regarded  by  these  Indians  as  the 
god  of  life,  who  by  magic  power  annually  re- 
juvenates the  earth,  thus  making  possible  the 
germination  and  growth  of  crops  which  furnish 
the  food  supply  of  the  Hopi.  Some  variants  of 
this  drama  are  performed  at  Walpi  in  late  winter; 
others  in  early  spring.  One  of  the  several  pre- 
sentations, mentioned  by  Dr.  Fewkes,  was  the 
personation  of  the  sky-god  which  occurs  about 
Easter  in  a  oomplex  drama  called  the  Powamu. 
The  main  object  of  this  ceremony  is  to  discharm 
or  disenchant  the  earth  which  throughout  the 
winter  is  supposed  to  have  been  controlled  by  a 
malevolent  being.  In  this  ceremony  the  sky-god, 
under  the  name  of  the  returning  <»ie,  is  supposed 
to  lead  his  followers,  the  clan  ancients,  or  Each- 
inas  to  the  pueblo,  fructifying  the  earth  and  thus 
bringing  back  the  planting  and  much-desired 
harvest  time.  Clad  in  prescribed  paraphernalia, 
the  personator  of  the  sky-god,  wearing  the  mask 
of  the  sun,  enters  the  pueblo  at  sunrise  from  the 
east,  and  proceeding  to  every  sacred  rocMn  and 
clan  house,  receives  the  prayers  of  the  owners  of 
the  dwellings,  for  abundant  crops,  giving  in  re- 
turn, as  symbols  of  a  favorable  reply,  sproutiog 
com  and  beans.  As  he  does  so  he  marks  each 
doorway  with  sacred  meal  and  bowing  to  the 
rising  sun,  beckons  to  his  imaginary  followers  to 
bring  blessings  to  the  people— blessing  always 
being  abundant  crops  and  copious  rains. 

Certain  clans  now  living  in  a  pueblo  near  Walpi 
called  Sichumovi,  whose  ancestors  claim  to  have 
originally  come  from  Zufii,  celebrate  the  return 
of  their  sky-god  with  slight  variations,  but  with 
the  same  intent.  The  symbolism  which  distin- 
guished the  persoiuitors  of  the  sky-god  and  his 
followers  in  this  pueblo  was  brought  by  clans 
from  Zufii  several  years  ago.  Other  dans  that 
according  to  legends  migrated  to  Walpi  from 
southern  Arizona  perform  a  characteristic  drama- 
tization of  the  return  of  their  sky-god,  the  advent 
of  which  occurs  at  the  time  of  the  winter  solstice. 
Here  the  personator  of  the  sky-god  represents  a 
mythic  bird,  whose  realistic  return  is  dramatized 
in  the  kiva  or  sacred  room.  At  sunrise  on  the 
following  morning,  accompanied  by  two  com 
maidens,  the  sky-god,  no  longer  a  bird  personator, 
distributed  seed  com  to  representatives  of  the 
clans  of  the  pueblos. 

The  ceremonies  accompanying  the  return  of  the 
sky-god  at  the  winter  solstice  are  many  and  com- 
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plicated.  Some  of  these  are  designed  to  dieen- 
chant  the  earth,  while  others  draw  to  the  pueblo 
the  gods  of  germination.  The  prayers  are  said  to 
the  plumed  serpent,  represented  hj  an  archaic 
effigy,  to  fertilise  the  earth.  A  personation  of  the 
eky-god  carrying  the  effigy  of  the  plumed  serpent, 
emblematic  of  lightning,  forms  one  act  of  the 
great  theatrical  ceremony  in  the  month  of  March; 
this  act  is  performed  at  night  in  the  kivas  in  the 
presence  of  the  whole  population  of  Walpi  and 
neighboring  villages,  and  represents  the  return  of 
the  sky-god,  and  the  renewal  of  life  on  the  earth 
made  dormant  by  the  sorcery  of  evil-minded  gods. 

I.  M.  Cabanowioz, 
Seoretary 

THB   BIOLOGICAL  80CIETT  OF  WABHIITGTON 

Thk  468th  regular  meeting  of  the  society  was 
held  March  19,  1910,  in  the  main  hall  of  George 
Washington  University,  with  President  T.  8. 
Palmer  in  the  chair  and  a  good  attendance  of 
members.     Sixteen  new  members  were  elected. 

Under  the  heading  brief  notes  and  exhibition 
of  specimens  Professor  W.  J.  SptUman  exhibited 
specimens  of  hoofs  and  foot  bones  of  the  solid- 
hoofed,  or  mule-footed,  hog,  a  breed  now  well 
established  but  by  no  means  new,  since  it  was 
known  2,000  years  ago. 

H.  W.  Clark  reported  that  he  had  observed 
numerous  birds  and  insects  feeding  on  sap  that 
had  oosed  from  a  wounded  spot  on  a  red-oak  tree. 
Among  the  birds  were  the  humming  bird,  wood- 
peckers and  flycatchers. 

The  following  commimications  were  prefpented: 
The  Birds  of  Midway  Island:  Pattl  Bastsoh. 

This  paper  was  illustrated  with  photographs 
and  specimens  to  show  the  use  of  the  Mcintosh 
reflectoeoope. 

The  International  Fisheries  Regulations:  Babton 

W.  EVBBMANN. 

The  paper  by  Dr.  Bartsch  was  discussed  by 
President  Palmer  and  others;  that  of  Dr.  Ever- 
mann  was  also  discussed  by  the  president. 

The  469th  r^fular  meeting  of  the  society  was 
held  April  2,  1910,  in  the  west  hall  of  George 
Washington  University,  with  President  Palmer  in 
the  chair. 

Under  the  heading  brief  notes.  Dr.  G.  Dwight 
Marsh  reported  the  receipt  of  some  interesting 
copepods  from  Dr.  V.  L.  Shelford,  of  Chicago 
University.  Among  them  was  the  species  Dia^ 
tomus  Righardi,  obtained  from  northern  Lake 
Michigan. 


President  Palmer  reported  that  Professor  John 
B.  Watson,  of  Johns  Hopkins  University,  would 
act  as  warden  of  the  Tortugas  Bird  Reservation 
during  the  present  season,  and  under  the  auspices 
of  the  Carnegie  Institution  would  continue  his 
investigations  of  the  homing  instincts  of  the 
noddy  and  sooty  terns.  These  birds,  carefully 
marked,  will  be  carried  farther  north  on  the 
Atlantic  coast  and  inland  than  in  former  experi- 
ments and  also  to  the  north  and  west  sides  of  the 
Gulf  of  Mexico  with  a  view  to  determining  the 
length  of  time  in  which  they  find  their  way  back 
to  the  nesting  grounds. 

The  following  communication  was  presented: 

A  Hasty  Visit  to  some  Foreign  Zoological  Oar- 
dens  (illustrated  with  slides) :  A.  B.  Bakbb. 
Mr.  Baker's  recent  visit  to  Nairobi,  Africa,  to 
bring  home  the  animals  presented  to  the  National 
Zoological  Park  by  Mr.  W.  N.  McMillan,  afforded 
an  opportunity  to  visit  some  of  the  foreign  zoolog- 
ical gardens.  Brief  visits  were  made  to  those  at 
Manchester,  London,  Antwerp,  Rotterdam,  Amster- 
dam, Berlin,  Halle,  Frankfort,  Hamburg,  Leipag, 
Breslau  and  Vienna  in  Europe  and  to  the  Gizeh 
gardens  in  Egypt.  A  description  of  the  grounds 
and  buildings  was  given.  The  illustrations  were 
mainly  from  ordinary  picture  post  cards,  thrown 
on  the  screen  by  a  reflectosoope. 

D.  E.  Lantz, 
Reoording  Secretary 

THB   SOdSTT  lt>B   EXFEBIXKNTAL  BIOLMT    AND 

lOCDICINB 

Thb  thirty-seventh  meeting  was  held  at  the 
Physiological  Laboratory  of  the  New  York  Univer- 
sity and  Bellevue  Hospital  Medical  C<^ege  on 
Wednesday,  February  16,  1910,  at  8:15  P.ic.,  with 
President  Lee  in  the  chair. 

Members  Present:  Atkinson,  Auer,  Banzhaf, 
Cole,  R.  I.,  Flexner,  Gies,  Hiss,  Jackson,  Joseph, 
Lee,  Levin,  Lusk,  Mandel,  A.  R.,  MaoCallum, 
McClendon,  Meltser,  Morgan,  Morse,  Opie,  Park, 
Rous,  Shaklee,  Stodcard,  Van  Slyke,  Wallace, 
Weil. 

Officers  elected:  President— Dr,  T.  H.  Morgan; 
Vice-president— jyr.  W.  J.  Gies;  Secretary— Dr.  E. 
L.  Opie;  Treasurer— Dr.  Graham  Lusk. 

New  members  elected:  Dr.  J.  V.  Cooke,  Dr.  A. 
R.  Dochez,  Professor  J.  B.  Leathes. 

Scientific  Program 

"A  New  Method  for  Determining  the  Activity 
of  Ferments  and  Antiferments,"  R.  Weil  and  S. 
Feldstein. 
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"KesiBtanoe  to  tke  Growth  of  Canoer  Induced 
in  Ratg  by  Injection  of  Autolyced  Bat  Tissue/' 


Isaac  Levin. 

"  Parenteral  Protein  Assimilation/'  P.  A.  Lerene 
and  O.  M.  Meyer. 

^  The  Inhibitory  Effect  of  Magnesium  upon  In- 
direct and  Direct  Irritability  of  Frog  Muscle  and 
the  Antagonistic  Action  of  Sodium  and  Calcium 
upon  this  Effect/'  Don  K.  Joseph  and  6.  J. 
Meltser. 

*'0n  the  Vaso-motor  Nerves  of  the  Stomach/' 
R.  Burton-Opitz. 

**  The  Change  in  the  Venous  Blood-flow  on  Ad- 
ministration of  Amyl  Nitrate^"  B.  Burton-Opitz 
and  H.  F.  Wolf. 

''  The  Fate  of  Embryo  Grafted  into  the  Mother/' 
Peyton  Bous. 

**  The  Behavior  of  Implanted  Mixtures  of  Tumor 
and  Embryo/'  Peyton  Bous. 

"  Vaughan's  Split  Products  and  Unbroken  Pro- 
tein/' Edwin  J.  Banzhaf  and  Edna  Steinhardt. 

**  Notes  on  Sensitization  with  Tuberculin  to 
Tubercular  Babbit's  Serum^"  J.  P.  Atkinson  and 
C.  B.  Fitzpatrick. 

^'Bemote  Besults  of  the  Beplantation  of  the 
Kidneys/'  A.  CarreL 

"Temporary  Diversion  of  the  Blood  from  the 
Left  Ventricle  to  the  Descending  Aorta/'  A.  Carrel. 

"Bemote  Besult  of  the  Beplantation  of  the 
Spleen/'  A.  CarreL 

"  The  Mechanism  of  the  Depressor  Action  of 
Dog's  Urine  with  Bemarks  on  the  Antagonistic 
Action  of  Adrenalin/'  B.  M.  Pearce  and  A.  B. 

Eisenbrey. 

*'  On  the  Elimination  of  Bacteria  from  the 
Blood  through  the  Wall  of  the  Intestine/'  Alfred 
F.  Hess. 

EuoEVTB  L.  Ofie, 

Secretary 

THB   AHEBIGAN   CHEICIOAL   SOGIETT 
BHODB  I8IAND   SECTION 

A  SPECIAL  public  meeting  of  the  section  was 
held  in  Bhode  Island  Hall,  Brown  University,  on 
the  evening  of  March  4,  1010,  at  8  o'clock. 

Professor  Charles  E.  Munroe,  dean  of  the  grad- 
uate department  of  George  Washington  Univer- 
sity, Washington,  D.  C,  and  consulting  expert 
for  the  United  States  government  at  the  Pittsburg 
Testing  Station,  Pittsburg,  Pa.,  gave  a  stereop- 
ticon  lecture  on  the  subject  ''The  Testing  of 
Explosives  for  Use  in  Coal  Mines,  with  special 
reference  to  the  Prevention  of  Mine  Disasters." 


The  lecturer  first  called  attention  to  the  vua- 
mous  increase  in  the  production  of  coal  in  the 
United  States  and  then,  in  the  discussion  of  the 
casualties  attending  coal  mining,  pointed  out  that 
whether  the  comparison  was  made  <m  the  basis 
of  output  or  on  the  basis  of  the  number  of  men 
employed,  the  loss  of  life  was  greater  in  the 
United  States  than  in  European  countries.  In 
1007,  under  the  auspices  of  the  United  States 
Ceological  Survey,  an  investigation  was  begun  at 
the  Geoige  Washington  University  to  determine 
the  reason  for  the  difference.  It  was  found,  he 
said,  that  a  reason  lay  in  either  the  improper 
use  of  explosives  or  the  use  of  improper  explosives. 
While  the  university's  investigation  was  being 
carried  on,  a  series  of  serious  disasters  occurred 
at  the  Monongah  mines.  West  Virginia,  the  Darr 
and  Kaomi  mines  in  Pennsylvania  and  the  Yolande 
mine  in  Alabama,  in  which  623  men  were  killed. 
These  mine  horrors  aroused  public  opinion  to  such 
an  extent  that  a  suitable  appropriation  was  made 
for  an  experimental  inquiry  into  the  nature  of  the 
explosives  offered  for  use.  A  well-equipped  testing 
station  was  opened  on  the  arsenal  grounds  at 
Pittsburg,  Pa.,  and  since  that  time  testing  of 
explosives  has  been  carried  on  with  a  view  to 
determining  which  is  most  suitable  for  use  in 
coal  mines.  After  testing  these  explosives  to 
determine  the  power  and  sensitiveness  of  each, 
in  comparison  with  a  certain  grade  of  dynamite, 
which  is  taken  as  a  standard,  charges  of  known 
weight  are  fired,  by  detonation,  from  a  very  strong 
gun,  into  a  mixture  of  natural  gas,  such  as  occurs 
in  coal  mines,  and  air,  or  natural  gas,  coal  dust 
and  air,  or  simply  a  mixture  of  coal  dust  and  air, 
which  mixtures  are  confined  in  a  long  cylindrical 
gallery  made  of  boiler  plate,  to  ascertain  whether 
or  not  the  charge  of  explosive  when  fired  will 
cause  the  explosion  of  the  mixture  in  the  gallery. 
The  gallery  represents  a  gallery  in  the  mine,  and 
the  hole  in  the  gun  represents  the  bore-hole  in  the 
coal  in  the  mine.  A  limit  charge  of  explosive  is 
fixed  upon,  and  if  this  quantity  of  explosive  causes 
an  explosion  in  the  gallery,  the  explosive  is  re- 
jected, but  if  it  does  not  cause  an  explosion,  the 
explosive  is  styled  a  permissible  explosive,  and  Is 
recommended  for  use.  Since  the  establbhment 
of  the  testing  station  at  Pittsburg,  171  different 
explosive  substances  have  been  te&ted,  and  of  these 
51  have  been  put  upon  the  list  of  permissible 
explosives. 

AlAEBT   W.   CLAFLI5, 

Beoreiary 
Pbovidence,  B.  I. 
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BOTANICAL    GAMDENS"^ 
THE  ADMINISTRATION  OF  BOTANICAL  GARDENS 

The  common  idea  of  a  botanical  garden 
appears  to  be  that  of  a  collection  of  many 
kinds  of  plants  chiefly  marked  by  their  lack 
of  beauty  and  unattractive  arrangement. 
A  fair  average  impression  of  most  botanical 
gardens  would  perhaps  be  that  of  large 
collections  of  living  plants,  grouped  for 
reasons  of  economy  and  convenience,  like 
the  bottles  on  the  shelves  of  a  laboratory, 
with  little  regard  to  their  individual  or 
collective  appearance:  variety  and  some 
sort  of  classification  are  fundamental  ele- 
ments of  this  mental  picture.  It  is  a  ques- 
tion how  far  this  idea  may  be  modified 
without  passing  the  limits  of  popular  ac- 
ceptance of  any  definition  that  may  be 
given  of  a  botanical  garden. 

Such  gardens  originated  in  the  herb  gar- 
dens  of  the  middle  ages,  which  were  almost 
as  natural  an  outgrowth  of  the  use  of 
simples  as  a  field  of  wheat  or  yams  was 
of  the  use  of  vegetable  food— though  later 
reached.  With  the  teaching  of  medicine 
they  became  demonstration  gardens  closely 
limited  to  the  vegetable  materia  medica. 
Travel  and  exploration  brought  to  them  the 
curiosities  of  the  vegetable  kingdom.  With 
the  development  of  taxonomy,  they  have 
become  its  exponents,  varying  into  epitomes 
of  local  or  cosmic  plant  communities. 
Morphology  and  physiology,  as  these  sub- 
jects progressively  claimed  attention,  have 
in  turn  left  their  imprint  on  the  gardens. 
Through  it  all,  variety  and  economical  and 

^  A  symposium  given  before  Section  G,  American 
Association  for  the  Advancement  of  Science,  at 
the  Boston  meeting,  Tuesday,  December  28,  1909. 
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convenient  arrangement  have  persisted  as 
dominant  characters,  the  recessives  or 
mntants  rarely  proving  in  dose  enough 
harmony  with  environment  to  hold  their 
own  apart,  nnless  protected. 

The  average  botanical  garden,  in  fact,  is 
a  museum  of  living  plants,  and  as  such  is 
affected  by  whatever  affects  museums  of 
other  classes.  It  exists  for  the  exemplifica- 
tion of  coordinated  facts ;  for  the  provision 
of  material  for  dissociated  demonstration 
and  for  study ;  and,  in  so  far  as  it  can  meet 
the  requirement,  it  is  charged  with  the 
duty  of  making  such  study  of  its  materials. 
Departure  from  this  average  tends  to  con- 
vert it  into  a  show-window,  a  warehouse  or 
a  laboratory,  according  to  the  direction 
and  degree  of  specialization. 

The  administration  of  a  garden  of  this 
type  rests  upon  fundamental  principles 
common  to  the  fields  of  business,  education 
and  research.  Few  visitors  to  a  museum 
or  a  garden  carry  away  a  distinct  impres- 
sion of  fifty  objects,  though  they  have 
gazed  upon  and  perhaps  observed  hun- 
dreds—while they  may  have  seen  thou- 
sands. If  they  have  derived  pleasure  and 
an  impression  that  the  collection  is  worth 
while,  and  have  carried  away  an  under- 
standing of  something  not  before  so  well 
understood,  they  are  likely  to  return  and 
to  send  others  to  see  what  they  have  seen. 
The  second,  and  especially  the  last,  of 
these  results  depends  upon  some  salient 
feature  of  the  exhibit.  Beauty,  taste  and 
order  may  give  pleasure  and  make  a  collec- 
tion worth  seeing  for  the  general  impres- 
sion it  creates;  but  a  lesson  is  much  more 
often  taught  than  picked  up.  In  this  lies 
a  strong  reason  for  supplementing  even  the 
greatest  collections  by  synoj^es  of  various 
kinds  and  for  frequently  changing  or  alter- 
nating these.  This  principle  is  a  rule  in 
retail  commerce;  it  is  understood  in  the 
best  museums,  and  is  admirably  practised 


in  the  display  of  works  of  art.  The  out- 
of-door  plantations  of  a  garden  are  less 
tractable  in  some  ways  than  merchandise, 
paintings  or  collections  of  gems,  prepared 
animals,  or  such  botanical  material  as  is 
usually  found  in  museums  or  even  in  plant 
houses;  but  if  the  arrangement  of  the 
grounds  is  right,  these  may  be  supple- 
mented by  a  great  variety  of  special  fea- 
tures knit  into  or  appended  to  the  general 
plantation  in  such  a  way  as  not  to  affect  its 
unity  of  design. 

Enough— but  not  too  much— of  every- 
thing is  an  essential  rule,  which  applies 
with  increasing  force  as  one  passes  from 
the  general  to  the  particular— from  land- 
scai)e  to  lesson ;  perhaps  nowhere  so  force- 
fully as  in  marking  an  exhibit  Essential 
are  a  key-map  to  the  whole,  from  which  its 
purpose  and  the  location  of  its  lai^r  units 
are  quickly  ascertained;  group  and  efyn- 
opsis  markers  exemplifying  the  happy 
mean  between  obtrusiveness  and  obscurity; 
increasing  prominence  to  the  details  of 
supplementary  collections;  and  everywhere 
and  for  everything  labels  showing  at  least 
the  common  and  botanical  names,  the  geo- 
graphic home,  and  a  key  to  the  history  of 
each  individual.  Too  much  of  or  on  a 
label  may  be  as  bad  as  too  little,  and  what 
I  have  indicated,  if  truly  and  legibly  but 
unobtrusively  presented  for  each  specimen, 
opens  the  books  for  all  that  is  known  of  it 
and  its  kind.  But  when  it  is  transferred 
from  its  place  among  the  marshaled  re- 
serves to  a  position  in  which  it  exemplifies 
some  special  fact  it  acquires  a  need  of  justi- 
fying this  place  which  is  best  met  by  in- 
creased information  on  its  labeL  A  collec- 
tion of  plants,  though  accurately  named,  is 
but  a  living  atlas,  the  special  meaning  of 
which  calls  for  explanatory  text;  and  this, 
if  appreciated,  points  to  strict  limitation 
and  descriptive  labeling  of  those  parts  of 
a  collection  which,  permanently  or  tran- 
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sientlj,  are  charged  with  conyeTing  special 
information— success  in  this^  as  in  the 
choice  of  material,  lying  between  too  little 
to  conyey  the  desired  lesson  and  too  much 
to  be  examined  or  understood. 

The  research  use  of  a  garden,  as  of  a 
museum,  introduces  considerations  quite 
different  from  those  necessarily  encoun- 
tered in  proyiding  for  its  use  as  a  means 
of  giying  pleasure  or  conveying  informa- 
tion, not  the  least  of  these  being  that  every 
dollar  spent  for  these  purposes  may  mean 
a  dollar  less  for  such  research.  Just  as 
many  museums  are  compelled  to  limit  their 
activity  to  the  educational  display  of  their 
treasures,  many  gardens  find  no  means  for 
doing  more  than  to  present  object  lessons 
in  the  vegetable  kingdom  either  to  persons 
who  visit  them  in  its  quest  or  by  providing 
demonstration  material  for  the  class  room. 
Adequately  planned  and  economically  ad- 
ministered to  this  end,  a  garden  is  indis- 
pensable wherever  botany  is  taught  as  a 
biological  science;  and  few  European  uni- 
versities have  failed  to  include  it  in  the 
equipment  of  a  botanical  department.  If 
the  department  is  a  live  one,  the  same 
forces  which  impel  its  professors  to  snatch 
from  teaching  some  small  part  of  their 
time  and  strength  for  investigation  are 
almost  sure  to  convert  a  part  of  the  garden 
into  an  implement  of  research. 

It  is  here  that  one  difficulty  in  defining 
a  botanical  garden  enters.  A  very  complete 
gradation  might  be  marked  between  so  typ- 
ical and  weU-rounded  an  establishment  as 
that  at  Kew  and  the  grounds  of  one  of 
our  agricultural  experiment  stations— or, 
to  follow  another  cleavage  Une,  a  park 
planned  to  convey  knowledge  of  trees  and 
shrubs  while  serving  its  main  purpose  as 
a  breathing  place  and  recreation  spot. 

Most  botanists  will  probably  agree  that 
any  adequately  planned  and  conducted 
garden  devoted  to  the  educational  dem- 


onstration or  productive  investigation  of 
plants  is  a  botanical  garden,  irrespective  of 
breadth  or  specialization  in  performing 
these  functions.  No  small  part  of  the  cost 
of  maintaining  an  ordinary  botanical  gar- 
den is  incident  to  the  need  of  making  and 
keeping  it  presentable  and  of  cultivating 
in  it  plants  that  require  much  care  and  the 
provision  of  special  conditions  for  their 
growth.  Even  with  the  best  that  can  be 
done  for  them,  such  plants  often  appear 
little  more  happy  in  their  cramped  and 
artificial  surroundings  than  the  animals  in 
a  menagerie;  and  as  a  class  they  are  per- 
haps even  less  indicative  of  the  species  they 
are  labeled  as  representing.  Necessary  as 
such  surrogates  may  be,  they  afford  a  nom- 
inal rather  than  a  real  foundation  for  dem- 
onstration, morphological  investigation  or 
physiological  experimentation.  For  the 
latter  purposes,  and  particularly  the  last- 
named,  supplementary  research  gardens 
are  necessary,  where  tropical,  desert,  al- 
pine or  marine  conditions  are  afforded  by 
nature.  Dissociated  from  the  centers  of 
human  activity,  as  many  such  establish- 
ments must  be  and  as  all,  perhaps,  might 
profitably  be  if  their  purpose  is  the  solu- 
tion of  life  problems,  they  need  not  neces- 
sarily be  burdened  by  the  prior  liens  on  the 
parent  garden;  and  if  of  independent 
origin,  for  specific  study,  they  necessarily 
should  not  bear  these  trammels.  Indeed, 
from  such  special-purpose  research  gardens 
or  garden-adjuncts  productive  results  are 
as  confidently  to  be  expected  as  from  the 
laboratory  or  the  study  as  contrasted  with 
a  table  and  a  book-shelf  somewhere  in  the 
house.  Research  gardens  of  this  type,  lim- 
ited to  and  concentrated  on  a  specific  line 
of  inquiry,  are  likely  to  appear  with  in- 
creasing frequency  in  the  next  few  decades. 
The  results  that  come  from  them  should 
bear  a  close  ratio  in  quantity  and  quality 
to  the  freedom  for  investigation  enjoyed 
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by  the  men  who  are  privileged  to  make  and 
use  them;  and  in  economy  to  the  absence 
of  cost  other  than  for  meeting  the  needs  of 
the  work  in  progress  at  any  given  time. 
That  they  are  more  likely  to  be  adjuncts 
rather  than  independent  establishments,  in 
the  main,  is  quite  probable,  because  of  the 
impossibility  of  doing  much  thorough- 
going and  far-reaching  work  apart  from 
the  university  and  other  centers  about 
which  libraries,  herbaria,  varied  labora- 
tories and  extensive  collections  of  living 
plants  have  clustered,  and  to  which  fre- 
quent pilgrimages  are  sure  to  be  necessary. 

The  arrangement  of  this  program  assigns 
to  me  only  an  analysis  of  the  general  mean- 
ing and  administrative  problems  of  botan- 
ical gardens,  and  I  am  fortunately  able  to 
leave  to  specialists  in  their  several  fields  the 
discussion  of  these  phases  of  botanical 
gardening  that  have  been  touched  on  only 
that  I  might  indicate  how  truly  any  worthy 
research  plantation  is,  in  fact,  a  botanical 
garden. 

To  the  world  at  large,  nevertheless,  a 
botanical  garden  is  likely  to  continue  to 
mean,  as  it  now  means,  a  place  where  plants 
are  attractively  and  instructively  displayed 
—a  museum  of  living  plants.  Professor 
Britton  will  tell,  more  forcibly  than  I 
could,  of  its  duty  to  the  public,  and  of 
the  succor  to  be  hoped  for  from  the  public 
that  makes  it  very  unwise  to  overlook  this 
fact,  even  for  a  moment.  Rather  than  the 
garden  which  is  an  adjunct  to  the  class 
room  and  laboratory,  and  the  research  gar- 
den pure  and  simple,  therefore,  the  botan- 
ical garden  of  the  future,  par  excellence-^ 
the  garden  that  appeals  to  the  community 
as  being  worth  while  and  that  reaches 
beyond  the  confines  of  the  class  room  and 
the  laboratory  in  its  direct  usefulness— is 
likely  to  adopt  in  its  administration  more 
and  more  the  best  rules  of  museum  admin- 
istration, to  appeal  to  the  esthetic  sense 


first,  that  through  it  the  mind— and  per- 
haps ultimately  and  incidentally  the  pocket- 
book— may  be  reached.  Only  so  can  it 
reach  its  goal  as  a  force  in  education,  and 
through  this  come  into  its  own  as  a  maker 
as  well  as  a  giver.  To  do  this,  it  must  be 
beautiful  as  well  as  varied^  specialized  and 
didactic ;  and  its  interest  and  attractiveness 
must  last  through  the  seasons.  Few  educa- 
tional synopses  or  research  plantations  are 
capable  of  standing  this  test,  and  a  fatality 
seems  to  attend  their  continued  mainte- 
nance. In  my  judgment,  the  botanical  gar- 
den  of  the  future  that  is  to  appeal  to  the 
public  like  those  that  (as  the  one  at  Eew) 
most  forcefully  make  this  appeal  to-day, 
will  be  devoted  primarily  to  the  presenta- 
tion of  plants  in  great  variety,  careful  cul- 
ture and  artistic  arrangement,  and  at  once 
exemplifying  and  indexed  by  an  under- 
stood taxonomy;  teaching  special  lessons 
and  reaching  special  ends  through  adequate 
supplementation. 

Guided  by  a  botanist  whose  first  love  is  a 
broad  comparative  knowledge  of  the  vege- 
tation of  the  earth,  planned  by  an  artist 
whose  skill  can  convert  the  picture  of  his 
mind  into  something  that  the  eye  can  see, 
cared  for  by  a  gardener  to  whom  a  dande- 
lion or  a  dock  in  place  is  as  desirable  as  an 
oak  or  an  orchid  out  of  place  is  undesirable, 
such  a  garden  calls  for  the  further  constant 
care  of  the  teacher  to  insure  through  un- 
ceasing watchfulness  that  what  is  intended 
to  be  educational  shall  be  kept  from  be- 
coming near-demonstration,  and  the  alert 
supervision  of  the  investigator  in  each 
field  of  research  so  that  experiment  may 
not  turn  into  chance  and  supposedly  ade- 
quate resources  prove  quite  inadequate 
when  drawn  on  at  a  critical  moment.  These 
talents  are  rarely  if  ever  embodied  in  one 
person.  The  garden  that  is  to  profit  by 
them  is  likely  to  cherish  their  possessors  in 
the  order  indicated,  even  though,  finally,  in 
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taking  rank  in  the  achievement  of  its  high- 
est aim — the  enlai^:anent  of  knowledge- 
there  are  last  which  shall  be  first  and  there 
are  first  which  shall  be  last. 

WiLLUM  TbELEASE 


THE   BOTANIC   QABOEN  AS  A   FIELD   MOSHtTU 

OF  AaBicmyruBB 

A  FULLT  equipped  botanic  garden  serrea 
more  or  less  strongly  a  variety  of  useful 
purposes.  To  the  public  at  lai^  its  chief 
function  may  appear  to  be  that  of  a  park 
or  amnsemeut  ground  where  the  dweller 
in  flats  may  find,  amid  the  fresh  beauties 
of  a  productive  soil,  rest  and  refreshment 
for  his  soul,  wearied  by  the  daily  dash  over 
a  city's  well  fertilized  but  unproductive 
pavement,  and  where  the  nurse-maid  may 
sit  reposefully  on  a  shaded  bench  and  give 
her  charge  a  needed  airing  without  fear 
of  death  by  passing  automobiles  or  beer 
wagons.  To  one  interested  in  plants  for 
their  own  sake,  the  botanic  garden  often 
means  a  place  where  may  be  found  grow- 
ing in  conservatories  or  in  the  open  rare 
plants  of  native  and  foreign  origin- 
strange  types  that  travelers  tell  us  of  in 
their  wonder  boohs — tree  ferns,  palms  and 
exotic  orchids.  In  European  gardens 
American  trees  may  be  most  strikingly 
present,  while  in  American  gardens  it  is 
the  European  trees  that  eatch  our  eyes. 
The  botanic  garden  is  not,  however,  merely 
a  species  of  plant  circus  that  the  curious 
Biay  enter  with  the  expectation  of  being 
surprised  at  oddities  in  nature  and  horti- 
enlture.  It  is  primarily  an  attempt  to 
represent  the  diflferent  types  of  vegetation 
of  the  world.  In  so  doing,  however,  the 
native  and  agricultural  flora  is  generally 
neglected  on  the  perhaps  not  unnatural 
ground  of  its  familiarity. 

It  is  not  in  my  province  to  discuss  the 
various  departments  and  aims  of  a  modem 
botanic  garden.     I  wish  to  speak  as  a 


teacher  chiefly  of  the  economi 
already  in  botanic  gardens,  and 
some  suggestions  for  ita  further 
ment. 

A  s^tematically  arranged  an 
beled  botanic  garden  may  be  cal 
tionary  of  living  plants.  Tou  lo 
family,  the  genus  or  the  species 
find  the  meaning  in  the  growing  : 
or  yon  find  the  known  plant,  and 
gives  you  its  name  and  clai 
Plants  are  not  excluded  from  th 
matter  of  the  young  child's 
search  for  the  names  of  things, 
fear  of  his  frightful  question,  ' 
itt"  that  has  been  the  end  of 
teacher's  attempt  to  give  simplifi 
or  nature  study  in  the  lower  schoi 
teacher,  if  a  botanic  garden  is  ti 
a  plant  dictionary,  it  ahoutd  be  bi 
type  of  a  school  or  pocket  c 
Botanic  gardens  are  perhaps  toe 
the  plan  of  those  dictionaries  of  rt 
that  have  several  tunes  been  publi 
such  a  dictionary,  says  the  aut 
needless  to  give  common  words  f 
all,  aa  house,  church  and  the  U 
those  less  familiar  words,  then, 
included  which  are  at  all  likel 
trouble  to  a  reading  public  sucl 
matism,  esoteric  and  the  like, 
dictionary  on  this  plan  might  bf 
to  throw  out  such  simple  words  at 
and  bud ;  but  for  the  sake  of  th« 
who  may  stand  abashed  at  the  tai 
of  Greek  and  Latin  roots  that  cod 
in  his  pathway  up  the  steep 
botanic  knowledge,  explicit  definil 
be  expected  of  such  words  as  "  I 
priority,"  heterotypic  division,  s 
recent  verbal  immigrants  of  Qr 
not  yet  out  of  the  quarantine 
opinion.  Few  of  these  dictionarii 
words  are  actually  in  use,  for  pi 
shown  that  on  the  whole  it  is  th 
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words  which  are  most  often  looked  up  in  a 
dictionary.  I  do  not  have  to  remind  the 
members  of  the  section  that  at  the  Wash- 
ington meeting  in  1903,  a  committee  was 
appointed  to  define  the  simple  word ' '  bud,  • ' 
and  their  difficulties  apparently  have  been 
so  great  as  to  prevent  them  reaching  a 
unanimous  conclusion,  since  no  report  of 
this  committee  has  been  recorded. 

In  the  Connecticut  Agricultural  College 
an  attempt  has  been  made  to  establish  a 
garden  largely  on  the  plan  of  the  pocket 
dictionary  and  a  concrete  description  of 
what  has  been  accomplished  and  what  has 
been  planned  for  this  garden,  may  perhaps 
be  the  best  method  of  bringing  before  the 
section  what  I  have  to  say  on  the  subject 
assigned  me. 

The  public  for  which  this  garden  has 
been  planned  is  composed,  first  of  regular 
students  in  the  agricultural  college,  sec- 
ondly of  students  in  the  summer  school 
who  are  for  the  most  part  teachers  through- 
out the  state,  and  thirdly  of  visitors  who 
are  more  or  less  interested  in  agriculture. 

One  section  is  devoted  to  school  gardens, 
which  are  planted  and  kept  in  condition 
by  school  children  of  the  neighborhood,  and 
which  serve  as  examples  to  the  members  of 
the  summer  school  class  in  school  gar- 
dening. 

The  largest  division  is  the  systematic 
section.  In  it  are  grown,  arranged  accord- 
ing to  their  family  relationships,  in  full 
plots  9X5  feet  in  size  or  in  half  plots, 
all  the  chief  species  of  agricultural  impor- 
tance in  the  state.  So  far  as  conditions 
wiU  allow,  the  different  plants  are  grown 
in  the  same  way  in  which  they  are  culti- 
vated as  farm  or  garden  crops,  and  this 
section  might  well,  therefore,  be  called  a 
'*crop  garden."  The  familiar  weeds,  how- 
ever, and  some  of  the  commoner  wild  plants 
are  included  in  their  proper  order  along 
with  the  economic  forms.  The  Solanaceae 
may  serve  as  an  example  of  the  arrange- 


ment of  one  of  the  families.  A  plot  of 
cherry  tomato  heads  the  row  and  with  its 
small  berry  of  two  carpels  shows  the  primi- 
tive condition  of  fruit.  This  is  followed 
by  varieties  to  show  the  modifications  in  the 
fruit  brought  about  through  cultivation  in 
size,  shape,  color,  texture  of  coat  and  num- 
ber of  carpels.  In  the  row  are  also  repre- 
sented varieties  of  ^igg  plant,  peppers, 
potato,  black  nightshade  and  its  more  culti- 
vated, though  morganatic  sisters— the  gar- 
den huckleberry  and  wonderberry,  as  weU 
as  bitter  sweet;  petunias— single  and  the 
derived  double-flowered  form;  tobacco; 
jimson  weed,  and  matrimony  vine.  In  a 
similar  fashion  the  Leguminosae,  Gramineae, 
the  Crucif  ersB  and  the  more  important  gen- 
era are  represented  by  native  and  culti- 
vated forms. 

The  question  which  decides  the  admission 
of  a  native  form  is  not,  "Is  it  rare?"  but 
'*Is  it  common?"  Perhaps  the  rarest 
flowers  in  the  garden  are  those  that  are 
seen  on  such  common  biennials  as  cabbage, 
beets  and  parsnips  which  are  planted  the 
second  year  and  allowed  to  show  their  sys- 
tematic position  by  their  flowers  and  fruit 
The  commoner  ornamental  plants  are  not 
neglected.  Among  the  Compositse,  for  ex- 
ample, dahlias,  sunflowers  and  golden  glow 
will  be  found  alongside  of  lettuce  and  ehie- 
ory,  and  among  the  Liliacese  day  lilies  are 
found  as  well  as  leeks  and  onions.  It  is  a 
continual  source  of  wonder  to  the  visiting 
agriculturalist  to  see  in  a  botanic  garden 
the  dandelion  lying  down  by  the  side  of  the 
lamb's  quarters,  and  both  led  to  live  within 
bounds  a  life  of  unobnoxious  cultivation. 
These  weeds,  as  also  the  pig-weed  and 
' '  pusley ' '  scorned  by  the  farmer,  are  known 
to  every  boy  with  the  hoe,  yet  experience 
shows  that  their  names  are  often  confosed. 
The  very  commonness  of  the  dandelion 
makes  it  all  the  better  as  a  type  to  head 
the  row  of  the  composite  family. 

Edible  fruits  are  left  to  ripen  on  the 
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plants,  and  seem  to  have  an  educational 
value  in  that  they  attract  students  to  the 
garden,  where  they  may  unconsciously  have 
botanical  knowledge  thrust  upon  them. 
Certain  it  is  that  the  freshmen  who  made 
voluntary  investigation  of  the  Cucurbit- 
ace«  this  last  fall  have  come  to  appreciate 
the  distinguishing  characters  of  some  mem- 
bers of  the  order— if  one  can  judge  by  the 
number  of  citrons  that  were  found  opened 
by  mistake  for  watermelons. 

"Where  possible  the  primitive  wild  form 
is  grown  to  show  the  improvement  which 
has  been  brought  about  under  cultivation. 
Thus,  seed  has  been  obtained  of  the  wild 
tobacco  {Nicotiana  rustica)  of  Triticum 
dicoccoides,  recently  discovered  in  Pales- 
tine, and  considered  the  source  of  emmer 
wheat;  vines  of  native  grapes  and  of  Vitis 
vinifera  show  the  sources  from  which  our 
cultivated  varieties  have  been  compounded. 

A  third  division  is  devoted  to  pathology. 
A  few  of  the  great  groups  of  parasitic 
fungi  may  be  represented,  such  as  com 
smut,  wheat  rust,  with  its  alternate  form 
on  barberry,  black  knot  of  cherry,  etc.  A 
variety  of  bean  susceptible  to  anthracnose 
will  be  grown  in  a  plot  adjacent  to  an 
immune  variety,  and  a  striking  demonstra- 
tion of  the  value  of  immune  races  may  be 
expected.  Plots  can  be  sown  with  a  mix- 
ture of  grain  and  weed  seeds  and  the  eflfect 
of  spraying  with  iron  salts  upon  the  com- 
peting plants  be  shown.  The  ''calico*'  or 
mosaic  disease  of  tobacco  is  a  convenient 
type  to  illustrate  a  disease  which  is  trans- 
mitted by  inoculation,  but  which  is  appar- 
ently not  caused  by  any  living  organism. 
Every  other  plant  touched  in  a  row  with 
an  infected  leaf  will  contract  the  disease, 
and  will  form  a  sharp  contrast  to  the  unin- 
oculated  individuals  left  as  controls.  Non- 
infectious chlorosis  of  leaves  and  chlorosis 
through  grafting  may  be  better  illustrated 
in  shrubby  forms. 


A  fourth  section  of  the  garden  contains 
specimens  to  illustrate  the  laws  of  variation 
and  heredity.  Variations  are  the  building 
stones  out  of  which  the  plant-breeder  forms 
his  new  ** creations,"  and  as  such  should  be 
well  classified.  Variation  in  vigor  of 
growth  or  in  qualities  of  fruit  may  be  due 
to  inherent  characters  in  the  germ,  which 
are  more  or  less  hereditary  and  therefore 
capable  of  transmission,  or  on  the  other 
hand  they  may  be  the  response  of  the  plants 
to  recognizable  differences  in  their  environ- 
ment. In  the  latter  group  would  come  the 
increased  growth  due  to  an  increase  of 
available  food  supply.  For  an  illustra- 
tion there  may  be  grown  plots  of  tobacco 
in  poorly  and  richly  manured  soil  to  show 
the  efi^ect  of  abundance  and  lack  of  food 
in  the  substratum.  The  contrast  between 
the  growth  of  com  sown  separately  in  hills, 
and  the  same  plant  sown  thickly  in  drills,, 
will  show  the  effect  of  lack  of  food  brought 
about  by  competition.  In  practise  tobacco 
seed  is  blown,  the  light  which  produce  small 
plants  being  rejected  and  the  heavier  re- 
served for  sowing.  Plots  of  tobacco  from 
heavy  and  light  seed,  respectively,  may  be 
used  to  show  the  variation  in  adult  plants 
due  to  the  differing  amount  of  storage  food 
in  the  seed. 

Fluctuating  variations  about  a  mean  may 
be  shown  by  sowing  seeds  from  a  single 
parent  and  comparing  the  offispring  in  re- 
spect to  a  single  character.  Plants  can  be 
grown  to  show  in  how  far  a  selection  of 
these  fluctuations  may  be  able  to  change  the 
characters  of  a  given  plant.  Indian  com 
furnishes  a  good  example,  since  in  addition 
to  changes  in  the  percentage  content  of 
protein,  fat  and  starch  in  the  grain,  other 
clearly  defined  characters,  such  as  the  num- 
ber, size  and  position  of  the  ears  on  the 
plant,  and  the  number  of  grains  to  the  ear, 
have  been  shown  to  be  markedly  influenced 
by  such  selection. 
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Ever-sportiHg  varieties  may  be  illust- 
trated  by  such  races  as  the  five-leaved 
clover  of  de  Vries  and  his  f asciated  teasel 
The  theory  of  mutation  can  not  be  better 
illustrated  than  by  the  classical  example  of 
Lamarck's  evening  primrose  with  some  of 
its  most  striking  mutants. 

Hybridization,  as  one  of  the  most  impor- 
tant means  of  effecting  changes  in  combina- 
tion of  plant  characters,  demands  a  promi- 
nent consideration  in  the  section  of  the 
garden  under  discussion.  Mendel's  law  can 
perhaps  best  be  shown  by  hybrids  between 
white-  and  scarlet-flowered  races  of  a  free- 
blooming  species  like  the  scarlet  runner 
bean  in  which  the  color  characters  are  evi- 
dent in  vegetative  as  well  as  in  floral  parts^ 
and  the  assumption  of  color  factors  is  not 
necessary  to  explain  the  color  relations  of 
the  o&pring.  If  suitable  examples  can  be 
obtained,  blend  and  mosaic  hybrids  might 
also  be  illustrated. 

Due  to  hybridization  and  other  causes, 
the  sexually  formed  seed  can  not  be  de- 
pended upon  to  reproduce  the  characters 
of  the  parents  without  change.  Vegetative 
means  of  reproduction  such  as  cuttings, 
since  they  merely  increase  the  individual 
plant,  do,  however,  reproduce  individual 
characters.  Sowings  from  seeds  and  roots 
respectively,  from  a  single  plant  of  some 
modem  type  of  dahlia  would  show  the 
truth  of  the  saying,  that  cuttings  come 
true,  but  seedlings  do  not. 

It  has  been  the  writer's  practise  to  have 
each  student  choose  some  single  plant  for 
personal  investigation  to  find  out  from  the 
plant  itself  as  much  as  possible  without 
unfavorable  prejudice  from  literature.  The 
amount  of  work  has  been  largely  voluntary 
and  a  reasonable  proportion  of  the  students 
have  responded  to  the  suggestions  offered 
them  for  this  elementary  research  work. 
A  portion  of  the  garden  is  reserved  for 
carrying   out    cultures    and    experiments, 


which  the  students  themselves  may  suggest, 
in  connection  with  their  plants  under  in- 
vestigation. 

The  special  type  of  botanic  garden  which 
has  thus  been  outlined  by  specific  examples 
is  the  outgrowth  of  the  needs  of  a  teaching 
botanist  in  an  agricultural  institution.  It 
has  furnished  material  for  demonstration 
purposes,  for  laboratory  exercises  and  for 
field  observations.  Its  systematic  section 
being  built  on  the  plan  of  the  pocket  dic- 
tionary with  the  m«st  used  forms  repre- 
sented has  been  considered  as  forming  a 
not  unnatural  basis  of  a  student's  list  of 
recognizable  plants,  and  accordingly  ability 
to  identify  the  species  grown  in  the  gar- 
den has  been  expected  of  students  taking 
botany. 

Though  the  chief  function  of  the  agricol- 
tural  botanic  garden  may  be  considered  as 
being  instructi'onal  for  special  courses,  it 
should  prove  of  interest  to  students  out- 
side their  classes  and  to  a  visiting  public. 
It  may,  therefore,  be  not  inappropriately 
termed  a  field  museum  of  agriculture. 

A.  F.  Blaeeslee 


THE  PSYCHOLOGY  OF  SOCIAL  CONSCIOUS' 
NESS    IMPLIED    IN    INSTRUCTION' 

I  HAVE  been  asked  to  present  the  social 
situation  in  the  school  as  the  subject  of  a 
possible  scientific  study  and  control. 

The  same  situation  among  primitive 
people  is  scientifically  studied  by  the 
sociologist  (folk-psychologist).  He  notes 
two  methods  in  the  process  of  primitive 
education.  The  first  is  generally  described 
as  that  of  play  and  imitation.  The  im- 
pulses of  the  children  find  their  expression 
in  play,  and  play  describes  the  attitude  of 
the  child's  consciousness.  Imitation  de- 
fines the  form  of  unconscious  social  control 

^Read  before  Section  L— Education.  American 
Association  for  the  Advancement  of  Science;,  Bos- 
ton, December,  1909. 
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exercised  by  the  eommunity  over  the  ex- 
pression  of  childish  impalse. 

In  the  long  ceremonies  of  initiation  edu- 
cation aasomed  a  more  cooscioos  and  al- 
most deliberate  form.  The  bo;  was  in- 
duced into  the  clan  mysteries,  into  the 
mythology  and  social  procedure  of  the 
community,  under  an  emotional  tension 
which  was  skilfully  aroiused  and  main- 
tained. He  was  eubjeeted  to  tests  of  en- 
durance which  were  calculated  not  only  to 
fulfil  this  purpose,  but  also  to  identify  the 
ends  and  interests  of  the  iudividnal  with 
those  of  the  social  group.  These  more 
general  purposes  of  the  initiatory  cere- 
monies were  also  at  times  cunningly 
adapted  to  enhance  the  authority  of  the 
medicine  man  or  the  control  over  food  and 
women  by  the  older  men  in  the  community. 

Whatever  opinion  one  may  hold  of  the 
interpretation  which  folk-p^chology  and 
anthropology  have  given  of  this  early 
phase  of  education,  no  one  would  deny,  I 
imagine,  the  possibility  of  studying  the 
education  of  the  savage  child  scientifically, 
nor  that  this  would  be  a  psychological 
study.  Imitation,  play,  emotional  ten- 
sions favoring  the  acquirement  of  clan 
myths  and  cults,  and  the  formation  of 
clan  judgments  of  evaluation,  these  must 
be  all  interpreted  and  formulated  by  some 
form  of  p^chology.  The  particular  form 
which  has  dealt  with  these  phenomena  and 
processes  is  social  psychology.  The  im- 
portant features  of  the  situation  would  be 
found  not  in  the  structure  of  tbe  idea  to 
be  assimilated  considered  as  material  of 
instruction  for  any  child,  nor  in  the  lines 
of  association  which  would  guarantee  their 
abiding  in  consciousnees.  They  would  be 
found  in  the  impulse  of  the  children  ex- 
pressed in  play,  in  the  tendency  of  the 
children  to  put  themselves  in  the  place  of 
the  men  and  women  of  the  group,  i.  e.,  to 
imitate  them  in  the  emotions  which  con- 


sciousness of  themselves  in 
ship  to  others  evoke,  and  in 
the  boy  which  the  ideas  ac 
have  when  surcharged  wi 
tions. 

If  we  turn  to  our  systen 
we  find  that  the  materials  < 
lum  have  been  presented  as 
ble  of  being  assimilated  by 
their  content  to  other  coi 
scionsness,  and  the  manner 
cated  in  which  this  materie 
favorably  prepared  for  sue 
This  type  of  psychological 
material  and  the  lesson  is 
once  as  Herbartian.  It  is  a 
type  of  psychology.  Its  cril 
is  intellectualistic.  In  any  < 
social  psychology,  for  the  cl 
marily  considered  as  a  sell 
selves,  but  as  an  appercepti* 
child's  relations  to  the  oth< 
the  group,  to  which  he  be] 
immediate  bearing  on  the  n 
the  learning  of  it.  Tbe  ba 
the  traditional  school  work  > 
any  adult  activities  in  w1 
could  have  a  part  as  a  child 
ishment  of  processes  in  whic 
be  conscious  of  himself  i 
others,  means  that  the  proc 
has  as  little  social  content  Bi 

An  explanation  of  the 
tudes  in  the  training  of  th 
primitive  and  in  the  modern 
munities  is  found,  in  part, 
of  labor  between  the  school  ( 
and  the  home  and  the  shop 
the  other.  The  business  i 
mind  with  ideas,  both  matei 
ods,  has  been  assigned  to  tl 
task  of  organizing  and  socii 
to  which  these  materials  an 
long  is  left  to  the  home  am 
or'  profession,    to    the    pi 


690 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  801 


street  and  society  in  general.  A  great  deal 
of  modern  educational  literature  turns 
upon  the  fallacy  of  this  division  of  labor. 
The  earlier  vogue  of  manual  training  and 
the  domestic  arts  before  the  frank  recog- 
nition of  their  relation  to  industrial  train- 
ing took  place,  was  due  in  no  small  part  to 
the  attempt  to  introduce  those  interests  of 
the  child's  into  the  field  of  his  instruction 
which  gathers  about  a  socially  constituted 
self,  to  admit  the  child's  personality  as  a 
whole  into  the  school. 

I  think  we  should  be  prepared  to  admit 
the  implication  of  this  educational  move- 
ment—that however  abstract  the  material 
is  which  is  presented  and  however  ab- 
stracted its  ultimate  use  is  from  the  im- 
mediate activities  of  the  child,  the  situa- 
tion implied  in  instruction  and  in  the 
psychology  of  that  instruction  is  a  social 
situation;  that  it  is  impossible  to  fully 
interpret  or  control  the  process  of  instruc- 
tion without  recognizing  the  child  as  a 
self  and  viewing  his  conscious  processes 
from  the  point  of  view  of  their  relation  in 
his  consciousness  to  his  self,  among  other 
selves. 

In  the  first  place,  back  of  all  instruction 
lies  the  relation  of  the  child  to  the  teacher 
and  about  it  lie  the  relations  of  the  child 
to  the  other  children  in  the  school-room 
and  on  the  play-ground.  It  is,  how- 
ever, of  interest  to  note  that  so  far  as  the 
material  of  instruction  is  concerned  an 
ideal  situation  has  been  conceived  to  be 
one  in  which  the  personality  of  the 
teacher  disappears  as  completely  as  pos- 
sible behind  the  process  of  learning.  In 
the  actual  process  of  instruction  the  em- 
phasis upon  the  relation  of  pupil  and 
teacher  in  the  consciousness  of  the  child 
has  been  felt  to  be  unfortunate.  In  like 
manner  the  instinctive  social  relations  be- 
tween the  children  in  school  hours  is  re- 
pressed.    In  the  process   of  memorizing 


and  reciting  a  lesson,  or  working  out  a 
problem  in  arithmetic  a  vivid  conscious- 
ness of  the  personality  of  the  teacher  in  his 
relationship  to  that  of  the  child  would  im- 
ply either  that  the  teacher  was  obliged  to 
exercise  discipline  to  carry  on  the  procesB 
of  instruction,  and  this  must  in  the  nature 
of  the  case  constitute  friction  and  division 
of  attention,  or  else  that  the  child's  inter- 
est is  distracted  from  the  subject  matter 
of  the  lesson,  to  something  in  which  the 
personality  of  the  teacher  and  pupil  might 
find  some  other  content;  for  even  a  teach- 
er's approval  and  a  child's  delight  therein 
has  no  essential  relation  to  the  mere  sub- 
ject matter  of  arithmetic  or  English.  It 
certainly  has  no  such  relationship  as  that 
implied  in  apprenticeship,  in  the  boy's 
helping  on  the  farm  or  the  girl's  helping 
in  the  housekeeping,  has  no  such  relation- 
ship as  that  of  members  of  an  athletic 
team  to  each  other.  In  these  latter  in- 
stances the  vivid  consciousness  of  the  self 
of  the  child  and  of  his  master,  of  the 
parents  whom  he  helps  and  of  the  associ- 
ates with  whom  he  plays  is  part  of  the 
child's  consciousness  of  what  he  is  doing, 
and  his  consciousness  of  these  personal 
relationships  involves  no  division  of  atten- 
tion. Now  it  had  been  a  part  of  the  fallacy 
of  an  intellectualistic  pedagogy  that  a 
divided  attention  was  necessary  to  insure 
application  of  attention— that  the  rewards, 
and  especially  the  punishments,  of  the 
school  hung  before  the  child's  mind  to 
catch  the  attention  that  was  wandering 
from  the  task,  and  through  their  associa- 
tions with  the  schoolwork  to  bring  it  back 
to  the  task.  This  involves  a  continual  vi- 
bration of  attention  on  the  part  of  the 
average  child  between  the  task  and  the 
sanctions  of  school  discipline.  It  is  only 
the  psychology  of  school  discipline  that  is 
social.  The  pains  and  penalties,  the  pleas- 
ures of  success  in  competition,  of  favorable 
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mention  of  all  sorts  implies  vivid  self -con- 
sciousness. It  is  evident  that  advantage 
would  follow  from  making  the  conscious- 
ness of  self  or  selves  which  is  the  life  of  the 
child's  play— on  its  competition  or  co- 
operation—have as  essential  a  place  in  in- 
struction. To  use  Professor  Dewey's 
phrase,  instruction  should  be  an  interchange 
of  experience  in  which  the  child  brings  his 
experience  to  be  interpreted  by  the  experi- 
ence of  the  parent  or  teacher.  This  recog- 
nizes that  education  is  interchange  of 
ideas,  is  conversation— belongs  to  a  uni- 
verse of  discourse.  If  the  lesson  is  simply 
set  for  the  child— is  not  his  own  problem— 
the  recognition  of  himself  as  facing  a  task 
and  a  task-master  is  no  part  of  the  solu- 
tion of  the  problem.  But  a  diflSculty  which 
the  child  feels  and  brings  to  his  parent  or 
teacher  for  solution  is  helped  on  toward 
interpretation  by  the  consciousness  of  the 
child's  relation  to  his  pastors  and  masters. 
Just  in  so  far  as  the  subject  matter  of  in- 
struction can  be  brought  into  the  form  of 
problems  arising  in  the  experience  of  the 
child — just  so  far  will  the  relation  of  the 
child  to  the  instructor  become  a  part  of 
the  natural  solution  of  the  problem— ac- 
tual success  of  a  teacher  depends  in  large 
measure  upon  this  capacity  to  state  the 
subject  matter  of  instruction  in  terms  of 
the  experience  of  the  children.  The  recog- 
nition of  the  value  of  industrial  and  voca- 
tional training  comes  back  at  once  to  this, 
that  what  the  child  has  to  learn  is  what  he 
wants  to  acquire,  to  become  the  man. 
Under  these  conditions  instruction  takes 
on  frankly  the  form  of  conversation,  as 
much  sought  by  the  pupil  as  the  instructor. 
I  take  it  therefore  to  be  a  scientific  task 
to  which  education  should  set  itself  that  of 
making  the  subject  matter  of  its  instruc- 
tion the  material  of  personal  intercourse 
between  pupils  and  instructors,  and  be- 
tween the  children  themselves.     The  sub- 


stitution of  the  converse  of  concrete  indi- 
viduals for  the  pale  abstractions  of  thought. 

To  a  large  extent  our  school  organiza- 
tion reserves  the  use  of  the  personal  rela- 
tion between  teacher  and  taught  for  the 
negative  side,  for  the  prohibitions.  The 
lack  of  interest  in  the  personal  content  of 
the  lesson  is  in  fact  startling  when  one 
considers  that  it  is  the  personal  form  in 
which  the  instruction  should  be  given. 
The  best  illustration  of  this  lack  of  interest 
we  find  in  the  problems  which  disgrace  ' 
our  arithmetics.  They  are  supposed  mat- 
ters of  converse,  but  their  content  is  so 
bare,  their  abstractions  so  raggedly  cov- 
ered with  the  form  of  questions  about  such 
marketing  and  shopping  and  building  as 
never  were  on  sea  or  land,  that  one  sees  that 
the  social  form  of  instruction  is  a  form  only 
for  the  writer  of  the  arithmetic.  When 
further  we  consider  how  utterly  inadequate 
the  teaching  force  of  our  public  schools  is  to 
transform  this  matter  into  concrete  experi- 
ence of  the  children  or  even  into  their  own 
experience,  the  hopelessness  of  the  situa- 
tion is  overwhelming.  Ostwald  has  written 
a  text-book  of  chemistry  for  the  secondary 
school  which  has  done  what  every  text- 
book should  do.  It  is  not  only  that  the 
material  shows  real  respect  for  the  intelli- 
gence of  the  student,  but  it  is  so  organized 
that  the  development  of  the  subject  matter 
is  in  reality  the  action  and  reaction  of  one 
mind  upon  another  mind.  The  dictum  of 
the  Platonic  Socrates,  that  one  must  follow 
the  argument  where  it  leads  in  the  dia- 
logue, should  be  the  motto  of  the  writer  of 
text-books. 

It  has  been  indicated  already  that  lan- 
guage being  essentially  social  in  its  nature 
thinking  with  the  child  is  rendered  con- 
crete by  taking  on  the  form  of  conversa- 
tion. It  has  been  also  indicated  that  this 
can  take  place  only  when  the  thought  has 
reference  to  a  real  problem  in  the  experi- 
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ence  of  the  child.  The  further  demand  for 
control  over  attention  carries  us  back  to  the 
conditions  of  attention.  Here  again  we 
find  that  traditional  school  practise  de- 
pends upon  social  consciousness  for  bring- 
ing the  wandering  attention  back  to  the 
task,  when  it  finds  that  the  subjective  con- 
ditions of  attention  to  the  material  of  in- 
struction are  lacking,  and  even  attempts 
to  carry  over  a  formal  self-consciousness 
into  attention,  when  through  the  sense  of 
duty  the  pupil  is  called  upon  to  identify 
the  solution  of  the  problem  with  himself. 
On  the  other  hand,  we  have  in  vocational 
instruction  the  situation  in  which  the  stu- 
dent has  identified  his  impulses  with  the 
subject  matter  of  the  task.  In  the  former 
case,  as  in  the  case  of  instruction,  our  tra- 
ditional practise  makes  use  of  the  self- 
consciousness  of  the  child  in  its  least  effec- 
tive form.  The  material  of  the  lesson  is 
not  identified  with  the  impulses  of  the 
child.  The  attention  is  not  due  to  the 
organization  of  impulses  to  outgoing  ac- 
tivity. The  organization  of  typical  school 
attention  is  that  of  a  school  self,  express- 
ing subordination  to  school  authority  and 
identity  of  conduct  with  that  of  all  the 
other  children  in  the  room.  It  is  largely 
inhibitive— a  consciousness  of  what  one 
must  not  do,  but  the  inhibitions  do  not 
arise  out  of  the  consciousness  of  what  one 
is  doing.  It  is  the  nature  of  school  atten- 
tion to  abstract  from  the  content  of  any 
specific  task.  The  child  must  give  atten- 
tion iirst  and  then  undertake  any  task 
which  is  assigned  him,  while  normal  atten- 
tion is  essentially  selective  and  depends  for 
its  inhibitions  upon  the  specific  act. 

Now  consciousness  of  self  should  follow 
upon  that  of  attention,  and  consists  in  a 
reference  of  the  act,  which  attention  has 
mediated,  to  the  social  self.  It  brings 
about  a  conscious  organization  of  this  par- 
ticular act  with  the  individual  as  a  whole 


—makes  it  his  act,  and  can  only  be  effeo- 
tively  accomplished  when  the  attention  is 
an  actual  organization  of  impulses  seeking 
expression.  The  separation  between  the 
self,  implied  in  typical  school  attention, 
and  the  content  of  the  school  tasks,  makes 
such  an  organization  difficult  if  not  im- 
possible. 

In  a  word  attention  is  a  process  of  or- 
ganization of  consciousness.  It  results  in 
the  reenforcement  and  inhibitions  of  per- 
ceptions and  ideas.  It  is  always  a  part  of 
an  act  and  involves  the  relation  of  that 
act  to  the  whole  field  of  conseiousnesB. 
This  relation  to  the  whole  field  of  con- 
sciousness finds  its  expression  in  conscious- 
ness of  self.  But  the  consciousness  of  self 
depends  primarily  upon  social  relations. 
The  self  arises  in  consciousness  pari  pastu 
with  the  recognition  and  definition  of 
other  selves.  It  is  therefore  unfruitful  if 
not  impossible  to  attempt  to  scientifically 
control  the  attention  of  children  in  their 
formal  education,  unless  they  are  regarded 
as  social  beings  in  dealing  with  the  very 
material  of  instruction.  It  is  this  essen- 
tially social  character  of  attention  which 
gives  its  peculiar  grip  to  vocational  train- 
ing. From  the  psychological  point  of 
view,  not  only  the  method  and  material 
but  also  the  means  of  holding  the  pupils' 
attention  must  be  socialized. 

Finally  a  word  may  be  added  with  ref- 
erence to  the  evaluations— the  emotional 
reactions— which  our  education  should 
call  forth.  There  is  no  phase  of  our  public 
school  training  that  is  so  defective  as  this. 
The  school  underfakes  to  acquaint  the 
child  with  the  ideas  and  methods  which  he 
is  to  use  as  a  man.  Shut  up  in  the  history, 
the  geography,  the  language  and  the  num- 
ber of  our  curricula  should  be  the  values 
that  the  country,  and  its  human  institu- 
tions, have ;  that  beauty  has  in  nature  and 
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art;  and  the  values  involved  in  the  control 
over  nature  and  social  conditions. 

The  child  in  entering  into  his  heritage 
of  ideas  and  methods  should  have  the 
emotional  response  which  the  boy  has  in  a 
primitive  community  when  he  has  been 
initiated  into  the  mysteries  and  the  social 
code  of  the  group  of  which  he  has  become 
a  citizen.  We  have  a  few  remainders  of 
this  emotional  response,  in  the  confirma- 
tion or  conversion  and  entrance  into  the 
churchy  in  the  initiation  into  the  frater- 
nity^  and  in  the  passage  from  apprentice- 
ship into  the  union.  But  the  complexities 
of  our  social  life,  and  the  abstract  intel- 
lectual character  of  the  ideas  which  society 
uses  have  made  it  increasingly  difficult  to 
identify  the  attainment  of  the  equipment 
of  a  man  with  the  meaning  of  manhood 
and  citizenship. 

Conventional  ceremonies  at  the  end  of 
the  period  of  education  will  never  accom- 
plish this.  And  we  have  to  further  recog- 
nize that  our  education  extends  for  many 
far  beyond  the  adolescent  period  to  which 
this  emotional  response  naturally  belongs. 
What  our  schools  can  give  must  be  given 
through  the  social  consciousness  of  the  child 
as  that  consciousness  develops.  It  is  only 
as  the  child  recognizes  a  social  import  in 
what  he  is  learning  and  doing  that  moral 
education  can  be  given. 

I  have  sought  to  indicate  that  the  proc- 
ess of  schooling  in  its  barest  form  can  not 
be  successfully  studied  by  a  scientific 
psychology  unless  that  psychology  is  social, 
t.  e.,  unless  it  recognizes  that  the  processes 
of  acquiring  knowledge,  of  giving  atten- 
tion, of  evaluating  in  emotional  terms  must 
be  studied  in  their  relation  to  selves  in 
a  social  consciousness.  So  far  as  education 
is  concerned,  the  child  does  not  become 
social  by  learning.  He  must  be  social  in 
order  to  learn.  Geo.  H.  Mead 

Ths  UinvKBsrrT  or  Chioaqo 


STATISTICS     OF    FOREIGN     UNIVERSITIES 

The  accompanying  table  shows  the  en- 
rollment during  the  winter  semester 
(1909-10)  at  the  universities  of  the  Ger- 
man Empire,  at  all  of  the  Swiss  universi- 
ties except  Neuchatel,  and  at  several  of  the 
Austrian  and  Hungarian  universities,  the 
figures  having  been  furnished  in  each  in- 
stance by  an  officer  of  the  institution 
concerned.  The  division  into  the  four  tra- 
ditional faculties  of  theology,  law,  medi- 
cine and  philosophy  has  been  adhered  to, 
no  attempt  being  made  to  subdivide  the 
last  mentioned  faculty  into  the  two  groups 
—  (a)  philosophy,  philology  and  history, 
(&)  mathematics  and  the  natural  sciences 
—represented  at  most  of  the  institutions 
in  the  list.  Nor  has  any  attempt  been  made 
to  provide  special  categories  for  dentistry, 
pharmacy,  forestry,  agriculture,  etc.,  the 
custom  being  to  include  dentistry  under 
medicine  (or  philosophy)  and  the  other 
subjects  under  philosophy. 

It  will  be  seen  from  the  table  that  58,342 
students  were  in  attendance  at  the  Ger- 
man universities,  93.5  per  cent,  of  these 
being  men  and  6.5  per  cent,  women.  The 
matriculated  students  constituted  90.8  per 
cent,  of  the  grand  total  and  the  auditors 
9.2  per  cent.  Of  the  matriculated  students 
96.5  per  cent,  were  men  and  only  3.5  per 
cent,  women,  there  being  practically  no 
women  enrolled  in  theology  and  only  a 
few  in  law,  the  great  majority  being  found 
in  philosophy.  Of  the  auditors,  on  the 
other  hand,  no  leas  than  36.3  per  cent, 
were  women— Gottingen,  Greifswald, 
Eonigsberg,  Marburg,  Rostock,  Strassburg 
and  Wiirzburg  all  having  more  female 
than  male  auditors.  Almost  one  half 
(49.4  per  cent.)  of  the  matriculated  stu- 
dents are  enrolled  in  the  faculty  of  philos- 
ophy, law  coming  next  with  21.9  per  cent., 
then  medicine  with  21.1  per  cent.,  and 
finally  theology  with  7.6  per  cent. 
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In  point  of  total  attendance  (matricu- 
lated atndents  and  aaditora)  the  German 
institutions  rank  as  follows:  (1)  Berlin, 
(2)  Miinchen,  (3)  Leipzig,  (4)  Bonn, 
(5)  Br^lan,  (6)  Halle,  (7)  Gottingen, 
(8)  Freiburg,  (9)  Strassburg,  (10)  Heidel- 
berg, (11)  Miinster,  (12)  Marburg,  (13) 
Tiibingen,  (14)  Kiel,  (15)  Jena,  (16) 
Konigaberg,  (17)  Wurzburg,  (18)  Giessen, 
(19)  Erlangen,  (20)  Greifewald  and  (21) 


Rostock.  It  should  be  remembered  that  the 
summer  semester  (1909)  is  not  included 
in  the  figures,  and  also  that  several  insti- 
tutions, notably^  those  located  in  the  pleas- 
antly situated  smaller  towns,  have  a  larger 
attendance  in  the  summer  than  in  the 
winter.  If  the  matriculated  students  only 
are  considered,  Halle  would  change  plfl«* 
with  Breslau,  and  Wiirzbni^  with  Konigs- 
berg.     The  University  of  Tiibingen  leads  in 
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the  number  of  theological  students,  with 
Bonn,  Berlin,  Breslau  and  Leipzig  follow- 
ing in  the  order  named.  In  law  the  order 
is  Berlin,  Miinchen,  Leipzig,  Bonn  and 
Breslau;  in  medicine  Miinchen,  Berlin, 
Leipzig,  Freiburg  and  Wiirzburg,  and  in 
philosophy,  Berlin,  Miinchen,  Leipzig, 
Bonn  and  GR>ttingen«  Berlin  attracts  the 
most  matriculated  women,  followed  by 
Miinehen,  Oottingen,  Heidelberg  and 
Bonn,  whereas  in  the  total  number  of  fe- 
male students,  including  auditors,  Berlin 
is  followed  by  Miinchen,  Breslau,  Bonn 
and  Gottingen.  The  largest  numbers  of 
auditors  are  found  at  Berlin,  Leipzig, 
Miinchen,  Breslau  and  Bonn,  in  the  order 
named. 

Vienna  is  by  far  the  largest  of  the  Aus- 
trian universities,  being  surpassed  in  point 
of  attendance  only  by  Berlin  among  the 
German  institutions,  while  the  largest 
Swiss  institution  is  the  University  of  Bern, 
this  being  followed  by  Geneve,  Ziirich, 
Lausanne,  Basel,  Freiburg  and  Neuchatel. 
The  Universities  of  Czemowitz  and  Frei- 
burg (Switzerland)  have  no  medical  facul- 
ties. The  percentage  of  matriculated 
women  students  at  the  Swiss  universities 
(22.3  per  cent.)  is  much  higher  than  that 
(3.5  per  cent.)  at  the  Gterman  institutions, 
while  with  the  exception  of  Bern  and 
Ziirich  the  Swiss  universities  all  attract 
more  female  than  male  auditors. 

If  we  compare  the  attendance  at  the 
German  universities  during  the  winter 
semester  of  1909-10  with  that  of  1893-94,^ 
we  shall  find  that  the  number  of  matricu- 
lated students  has  more  than  doubled  dur- 
ing this  period,  the  gain  being  one  of  113 
per  cent.,  i.  e.,  from  27,424  to  58,342. 
There  were  almost  as  many  students  en- 
rolled in  the  faculty  of  philosophy  alone 

^The  189d-94  figures  are  based  on  the  reports 
of  the  various  institutions  in  volume  4  (1894-95) 
of  Minerva, 


this  year  as  there  were  in  all  four  faculties 
sixteen  years  ago,  and  almost  as  many  stu- 
dents of  medicine  in  1893-94  as  there  were 
of  philosophy  in  that  year.  The  number 
of  law  students  was  exceeded  by  that  of 
medical  students  sixteen  years  ago,  whereas 
to-day  the  condition  is  reversed.  The  num- 
ber of  students  of  theology  has  shrunk 
from  4,587  to  4,048  during  the  period 
under  consideration,  or  from  16.7  i)er  cent, 
to  7.6  per  cent,  of  the  total  number  of  ma- 
triculated students  enrolled.  The  number 
of  law  students  has  increased  from  7,024  to 
11,585,  but  the  percentage  has  dropped 
from  25.6  per  cent,  to  21.9  per  cent.,  while 
in  the  case  of  the  students  of  medicine 
there  has  been  an  actual  increase  from 
7,856  to  11,187  accompanied  by  a  decrease 
in  percentage  from  28.7  per  cent,  to  21.1 
per  cent.  The  number  of  students  under 
the  faculty  of  philosophy  has  more  than 
tripled  during  the  sixteen-year  period 
under  review,  the  percentage  increase  being 
one  from  29  per  cent,  to  49.4  per  cent. 
There  may  be  some  discrepancies  in  the 
classification  of  students  of  veterinary 
medicine,  pharmacy,  dentistry  and  the  like, 
as  between  1893-94  and  1909-10,  but  they 
are  not  likely  to  be  of  sufficient  moment  to 
aflPect  the  general  situation. 

There  has  also  been  a  marked  change  in 
the  relative  position  of  the  various  German 
universities  since  1893-94.  Leaving  audi- 
tors out  of  consideration,  the  institutions 
in  the  year  mentioned  ranked  as  follows 
from  the  standpoint  of  attendance:  (1) 
Berlin,  (2)  Miinchen,  (3)  Leipzig,  (4) 
Halle,  (5)  Wiirzburg,  (6)  Bonn,  (7)  Bres- 
lau, (8)  Tiibingen,  (9)  Erlangen,  (10) 
Freiburg,  (11)  Heidelberg,  (12)  Strass- 
burg,  (13)  Marburg,  (14)  Gottingen,  (15) 
Greifswald,  (16)  Konigsberg,  (17)  Jena, 
(18)  Giessen,  (19)  Kiel,  (20)  Rostock  and 
(21)  Miinster,  the  last  mentioned  institu- 
tion possessing  no  law  and  medical  schools 
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in  1894.  The  only  university  that  shows 
a  decrease  in  the  attendance  of  matricu- 
lated students  this  year  as  against  1894  is 
Wiirzburg,  and  there  the  loss  is  very  slight, 
from  1,442  to  1,424.  The  largest  gains  in 
actual  number  of  students  have  been  made 
by  Berlin,  Miinchen,  Bonn,  Leipzig,  Miin- 
ster  and  Gottingen,  in  the  order  named, 
while  the  largest  relative  (percentage)  in- 
creases have  been  registered  by  Miinster, 
Kiel,  GK5ttingen,  Bonn,  Oiessen,  Jena  and 
Marburg.  It  is  interesting  to  note  that 
there  are  three  large  cities  in  the  first 
group,  and  not  one  in  the  second,  so  that 
we  may  say,  speaking  broadly,  that  the 
institutions  located  in  the  smaller  cities 
have  experienced  a  greater  relative  gain 
than  those  in  the  large  cities,  while,  on  the 
other  hand,  the  universities  of  Berlin, 
Miinchen  and  Leipzig  alone  have  to  their 
credit  37  per  cent,  of  the  gain  in  actual 
number  of  matriculated  students  made  at 
all  of  the  institutions  together  since  1894. 
The  following  figures  taken  from  the 
second  volume  of  the  report  of  the  commis- 
sioner of  education   for  the  year  ended 

HXnCBBB    OF    STUDENTS    IN    ATTENDANCE    AT    THE 

PBOrSSSIONAL   SCHOOLS   OF   THEOLOGY,   LAW 

AND   MEDICINE   IN   THE   UNITED   STATES 


1908- 
1909 

1907- 
1908 

1899- 
1900 

1889- 
1890 

1879- 
1880 

1869- 
1870 

HedtoiM  (inel. 
homeopathio) 

10,218 
18,668 
22,168 

9,688 
18,069 
22,787 

8,009 
12,616 
26,218 

7,018 

4,618 

16,484 

6,242 

8,184 

11.929 

8,254 
1.668 
6,194 

June  30,  1909,  may  be  of  interest.  They 
illustrate  the  growth  of  the  professional 
schools  of  theology,  law  and  medicine  in 
our  own  country,  and  it  will  be  seen  that, 
contrary  to  the  conditions  in  Germany,  the- 
ology does  not  show  a  loss,  whereas  medi- 
cine, on  the  other  hand,  exhibits  an  increase 
when  compared  with  1890,  but  a  decrease 
since  1900;  law  has  made  constant  and 
rapid  progress.     Unfortunately  no  figures 


for  the  school  of  philosophy  are  available 
for  the  United  States.  In  comparing  the 
American  with  the  (German  figures,  it 
should  also  be  borne  in  mind  that  the  gen- 
eral standards  for  admission  to  professional 
courses  of  study  in  Germany  are  much 
higher  than  they  are  in  our  own  country. 

Rudolf  Tombo,  Jr. 

Columbia  Univebsitt 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  H.  T.  Ricketts,  of  the  University  of 
Chicago,  who  has  been  in  Mexico  conducting 
research  into  the  etiology  of  typhus  fever,  has 
died  from  that  disease. 

Dr.  John  Trowbridge,  who  retires  this 
year  from  the  active  duties  of  his  chair  at 
Harvard  University,  has  been  appointed  hon- 
orary director  of  the  Jefferson  Physical  Lab- 
oratory. 

Dr.  Abraham  Jacobi,  emeritus  professor  of 
the  diseases  of  children  in  the  College  of 
Physicians  and  Surgeons  of  Columbia  Uni- 
versity, celebrates  his  eightieth  birthday  on 
May  6.  On  April  23,  exercises  were  held  at 
the  Mount  Sinai  Hospital  in  his  honor.  A 
bronze  bust  was  presented  to  the  hospital  by 
the  medical  and  surgical  staff,  and  a  new  lib- 
rary named  in  his  honor  'was  given  by  the 
board  of  directors.  At  a  dinner  given  the 
same  evening  by  the  trustees  of  the  German 
Hospital  announcement  was  made  that  the 
new  children's  ward  which  Mrs.  Anna  Woer- 
ishoffer  has  given  to  the  hospital  will  be  known 
as  ^^The  Dr.  Abraham  Jacobi  Division  for 
Children." 

Sir  Archibald  Oeikie  has  been  elected  a 
foreign  member  of  the  Royal  Danish  Society 
of  Sciences,  Copenhagen. 

Sm  Thomas  Barlow  has  been  elected  presi- 
dent of  the  Royal  College  of  Physicians, 
London,  in  succession  to  Sir  Douglas  Powell 

Professor  R.  B.  Owens,  recently  professor 
of  electrical  engineering  in  McGill  Univer- 
sity, has  been  appointed  secretary  of  the 
Franklin  Institute,  Philadelphia. 
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Mr.  H.  G.  Graham,  B.A.,  Toronto,  '08,  and 
fellow  in  chemistry,  has  heen  appointed  chem- 
ist assistant  in  the  Provincial  Laboratory  at 
Edmonton,  Alberta. 

"Mr,  J.  E.  Sears  has  been  appointed  to  take 
charge  of  the  work  of  the  metrology  division 
of  the  British  National  Physical  Laboratory 
in  the  place  of  Mr.  H.  Homan  Jeffcott,  who 
has  been  nominated  recently  to  the  professor- 
ship of  engineering  in  the  Boyal  Gollege  of 
Science,  Dublin. 

Mrs.  Zelu  Nuttall  has  handed  in  her 
resignation  as  member  of  the  Organizing 
Committee  of  the  Seventeenth  Litemational 
Gongress  of  Americanists,  to  be  held  in  Mex- 
ico City  next  September,  and  has  also  re- 
nounced the  title  of  honorary  professor  of 
Mexican  Archeology  at  the  National  Museum, 
as  a  protest  against  the  treatment  she  received 
from  the  ministry  of  public  instruction  and 
the  inspector  of  monuments  in  connection 
with  her  recent  discovery  and  proposed  ex- 
ploration of  the  ruin  of  an  ancient  temple  on 
the  island  of  Sacrificios,  ofF  Vera  Cruz. 

The  American  Philosophical  Society  in 
response  to  invitations  received  has  appointed 
the  following  delegates  to  represent  it  at  the 
International  Congresses  to  be  held  during 
the  current  year.  At  the  Litemational  Bo- 
tanical Congress  to  be  held  at  Brussels,  May 
14-21,  1910,  Professor  George  Lincoln  Good- 
ale,  of  Harvard  University.  At  the  Interna- 
tional Scientific  Gongress  to  be  held  at  Buenos 
Aires,  July  10-25,  1910,  Dr.  Louis  A.  Bauer, 
director  of  the  department  of  Terrestrial 
Magnetism,  Carnegie  Institution,  Washing- 
ton. At  the  International  Geological  Con- 
gress to  be  held  in  Stockholm,  August  18-25, 
1910,  Professor  Harry  C.  Jones,  of  Johns 
Hopkins  University.  At  the  Congress  of 
Americanists  to  be  held  in  the  City  of  Mexico, 
in  September,  1910,  Professor  Frederick  W. 
Putnam,  of  Harvard  University. 

Director  L.  H.  Bailey,  of  the  College  of 
Agriculture  of  Cornell  University,  is  at  pres- 
ent in  Great  Britain. 

The  Americam  Electrochemical  Society  is 


holding  this  week  its  seventeenth  general 
meeting  at  Pittsburgh.  The  address  of  the 
president.  Dr.  Leo  H.  Baekeland,  is  on  "  Sci- 
ence and  Industry." 

At  the  annual  meeting  of  the  Iron  and 
Steel  Institute,  May  4  and  5,  Sir  Hugh  Bell 
resigned  the  chair  to  the  Duke  of  Devonshire. 
The  Bessemer  gold  medal  for  1910  was  pre- 
sented to  Mr.  £.  H.  Saniter,  and  the  president 
delivered  his  inaugural  address. 

Dr.  L.  a.  Bauer  gave  the  following  lectures 
on  terrestrial  magnetism  and  atmospheric  elec- 
tricity at  the  Johns  Hopkins  University  from 
April  25  to  29: 

"The  Chief  Facts  of  the  Earth's  Magnetic 
Changes  (Regular  VariatioDB  and  Magnetic- 
Storms)." 

"The  Ionic  Theory  of  the  Earth's  Magnetie 
Disturbances." 

"The  Earth's  Magnetic  Permeability  and  Gen- 
eral Theory  of  Magnetic  Variations." 

"  Relation  between  Terrestrial  Magnetism,  Solar 
Activity,  Atmospheric  Electricity,  Radioactivity, 
Meteorology  and  Geology." 

Nature  quoting  from  the  Daily  Chronicle 
states  that  a  monument  in  memory  of  Pro- 
fessor Tyndall  will  be  erected  on  the  summit 
of  the  Bel  Alp,  6,735  feet  high,  a  little  above 
the  place  where  for  many  years  Tyndall  re- 
sided during  the  summer  months.  Mrs.  Tyn- 
dall has  engaged  M.  F.  Correvon,  of  Geneva, 
to  design  the  monument,  which  is  a  large 
conical  block  of  granite.  It  will  be  erected 
by  the  Swiss  Alpine  Club  in  Jidy  on  Bel  Alp, 
overlooking  the  Aletsch  Glacier. 

We  learn  from  the  Journal  of  the  American 
Medical  Association  that  at  Jefferson,  Ga.,  on 
April  21,  a  monument  to  Dr.  Crawford  W. 
Long  was  unveiled  in  the  presence  of  members 
of  the  Medical  Association  of  Georgia,  which 
was  in  session  at  Athens.  The  monument  is 
in  commemoration  of  the  fact  that  Dr.  Long 
was  one  of  the  first  to  use  ether  as  a  general 
anesthetic.  Dr.  Woods  Hutchinson,  of  New 
York,  was  the  principal  speaker. 

The  death  is  announced  of  Dr.  George  Car- 
penter, editor  of  the  British  journal  of  chilr 
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dren's  diseases  and  a  well-known  authority  on 
this  subject. 

The  Congress  of  American  Physicians  and 
Surgeons  is  meeting  in  Washington  this 
we^  Meeting  in  affiliation  with  it  are  the 
American  Association  of  Genito-TJrinary 
Surgeons^  American  Association  of  Patholo- 
gists and  Bacteriologists,  American  Climato- 
logical  Association,  American  Dermatological 
Association,  American  Gynecological  So- 
ciety, American  Laryngological  Association, 
American  Medico-Psychological  Association, 
American  Neurological  Association,  American 
Ophthalmological  Society,  American  Ortho- 
pedic Association,  American  Otological  So- 
ciety, American  Pediatric  Society,  Association 
of  American  Physicians,  and  American  Surg- 
ical Association. 

The  British  Medical  Journal  states  that 
Professor  Lannelongue,  of  Paris,  has  written 
to  the  Soci6t^  de  Chirurgie  announcing  his 
intention  of  founding  a  prize  consisting  of  a 
gold  medal  carrying  with  it  a  sum  of  £250,  to 
be  awarded  to  the  candidate  who  has  con- 
tributed most  to  the  progress  of  surgery  dur- 
ing the  ten  years  before  the  date  of  award. 
The  prize  is  open  to  surgeons  of  all  nations, 
and  will  be  awarded  every  five  years  during 
the  annual  meeting  of  the  Paris  Soci6te  de 
Chirurgie.  The  judges  will  be  a  committee  of 
surgeons  of  various  nationalities,  grouped  as 
follows:  The  United  Kingdom;  Germany; 
Austria-Hungary  and  the  Balkan  States; 
Belgium,  Holland  and  Scandinavia;  Spain, 
Portugal  and  Mexico;  United  States  and 
Canada;  South  America;  Japan  and  China. 

The  Naples  Table  Association  for  Promo- 
ting Laboratory  Besearch  by  Women  an- 
nounces the  ofFer  of  a  fifth  prize  of  one  thou- 
sand dollars  for  the  best  thesis  written  by  a 
woman,  on  a  scientific  subject,  embodying 
new  observations  and  new  conclusions  based 
on  an  independent  laboratory  research  in  bio- 
logical, chemical  or  physical  science.  The 
theses  offered  in  competition  are  to  be  pre- 
sented to  the  executive  committee  of  the  as- 
sociation and  must  be  in  the  hands  of  Mrs. 
Ellen  BL  Richards,  Massachusetts  Institute 
of   Technology,    Boston,   Mass.,   before   Feb- 


ruary 25,  1911.  The  papers  will  be  judged  by 
a  board  of  examiners,  or  by  such  specialists  as 
they  may  choose.  The  Board  of  Examiners 
consists  of  Dr.  William  H.  Howell,  Dr.  Theo- 
dore W.  Eichards  and  Dr.  Albert  A.  Michel- 
son.  The  first  prize  was  awarded  to  Florence 
Sabin,  B.S.,  Smith,  '93,  M.D.,  Johns  Hopkins 
University,  '00,  for  a  thesis  on  the  "Origin 
of  the  Lymphatic  System."  The  second 
prize  was  awarded  to  Nettie  M.  Stevens,  B.A., 
M.A.,  Leland  Stanford  University,  '99,  '00, 
Ph.D.,  Bryn  Mawr,  '03,  for  a  thesis  on  a 
"Study  of  the  Germ  Cells  of  Aphis  rosea 
and  of  Aphis  omotheros"  The  third  prize  of- 
fered was  not  awarded.  The  fourth  prize  was 
awarded  to  Florence  Buchanan,  D.Sc,  Fellow 
of  University  College,  London,  for  a  thesis  on 
the  "Time  Taken  in  the  Transmission  of 
Keflex  Lnpulses  in  the  Spinal  Cord  of  the 
Frog." 

A  LETTER  has  been  received  at  the  Harvard 
College  Observatory  from  Professor  Bobert 
W.  Willson,  of  Harvard  University,  stating 
that  Halley's  comet  was  photographed  by  Dr. 
J.  C.  Duncan  at  the  Students'  Astronomical 
Laboratory  of  Harvard  University,  April  21* 
3" 51°*  A.M.  eastern  standard  time.  "Ex- 
posure 15m.,  considerably  fogged  by  dawn. 
Comet  brighter,  photographically,  than  BJO. 
-f  6".5227,  mag.  4.4.  Tail  faintly  seen  to  a 
distance  of  one  degree;  leaves  read  between 
two  short,  well-defined  streamers  whose  posi- 
tion angles  are  66  and  142  degrees.  Pes.  Ang. 
of  axis  of  main  tail,  100  degrees."  A  photo- 
metric measurement  of  the  light  of  the 
nucleus  of  Halley's  comet  was  made  by  Pro- 
fessor Wendell  at  the  Harvard  College  Ob- 
servatory on  April  27.  The  comparison  star 
was  B.D.  +7".5101,  phot.  magn.  6.74.  The 
measured  brightness  of  the  nucleus  was  6.01 
magn.  The  comet  was  visible  to  the  naked 
eye.  Its  total  brightness  was  estimated  as 
3.0  magn.,  or  brighter,  and  the  tail  as  over 
3^  long.  The  comet  was  observed  visually  on 
April  27  by  Mr.  Leon  Campbell,  who  saw  it 
easily  with  the  naked  eye  and  estimated  its 
total  brightness,  by  the  Argelander  method,  as 
2.5  magn.  He  estimated  the  tail  as  4^  in 
length.     A  photograph  of  the  comet  was  ob- 
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tained  at  the  obBerratory  on  tlie  same  morn- 
ing. On  the  photographic  plate,  the  comet 
shows  a  rather  sharp  nucleus  with  a  short  tail. 

An  excursion  for  geological  and  geograph- 
ical field  work  waa  recent]]'  made  to  the  dis- 
trict between  the  Hudaon  Kiver  and  the  Cat- 
skill  Mountains,  with  headquarters  at  Oatskill, 
N.  Y.,  by  a  party  of  thirty  teachers  and  stu- 
dents from  Harvard,  the  Massachuaetts  Insti- 
tute of  Technology,  Yale,  Columbia,  St.  Lawr- 
ence and  Butgera.  The  district  visited  is  of 
particular  value  from  ita  succeasion  of  fossil- 
iferouB  formations,  ita  folded  and  faulted 
structure,  and  ita  characteriatic  Appalachian 
topography,  both  structure  and  form  being 
developed  on  a  small  scale  that  la  especially 
suitable  for  purposes  of  Instruction.  Among 
the  instructora  present  were  Professors  Davis 
and  Johnson  and  Mr.  Lahee,  of  Harvard; 
Professor  Shimer,  of  the  Massachusetts  Insti- 
tute of  Technology;  Professor  Cbadwick,  of 
St.  Lawrence;  Mr.  Hyde,  of  Columbia,  and 
Professor  Lewis,  of  Butgers.  Detachments 
of  the  party,  first  led  by  Professor  Chadwick 
and  later  led  by  Professor  Johnson,  ascended 
the  strong  east-facing  escarpment  of  the  Cats- 
kill  mountains,  with  apecial  attention  to  the 
features  of  stream  capture  as  determiued  by 
the  retrogressive  erosion  of  the  east-flowing 
Eaaterskill  Creek  in  its  deeply  incised  clove, 
under  the  broad  high-standing  valley  of  the 
weat-flowing  Schoharie  Creek. 

The  commission  on  phytogeograpbic  nom- 
enclature appointed  by  the  second  Interna- 
tional Botanic  Congress,  held  in  Vienna  in 
1906,  and  of  which  Professor  John  W.  Harah- 
berger,  of  the  Dniveraity  of  Pennsylvania,  is 
the  American  member,  has  printed  its  report 
in  a  pamphlet  of  forty  pages.  This  report  is 
the  joint  work  of  Briquet,  Geneva;  Adam- 
ovic,  Vienna;  Beck  von  Mannagetta,  Prague; 
Drude,  Dresden ;  A.  Engler,  Berlin ;  Flahault, 
Hontpellier;  Harebberger,  Philadelphia;  C. 
SchrSter,  Zurich;  W.  G.  Smith,  Edinburgh; 
Warburg,  Berlin;  Eug.  Warming,  Copen- 
hagen; and  it  will  be  presented  with  recom- 
mendations to  the  third  International  Botanic 
Congress,  to  be  held  in  Brussels,  from  May  14 
to  33,  1010. 


Thb  American  Phytopathological 
has  passed  resolutions  as  follows: 

Resolved,  That  the  American  Phytopat 
Uocietf  views  with  alarm  the  recent  inti 
into  America  of  two  dangerous  Europei 
diseases:  the  potato  wart,  caused  by  Chri 
tit  endohiofioa  ScMlb.,  sjid  the  blister 
white  pine,  caused  hj  Peridermium  tirobi 
The  former  has  been  discovered  in  Nen 
land.  The  latter  has  been  widely  distri 
nine  of  the  United  States  and  in  the  Pn 
Ontario,  but  is  now  believed  to  have  be 

Resolved,  That  the  society  deplores 
tbat  in  the  absence  of  any  uati<raal  r^u 
either  the  Unit«d  States  or  Canada  botl 
ments  are  powerless  to  prevent  the  c 
introduction  of  these  and  other  dangei 
eases,  or  their  transference  from  one  co 
the  other. 

Resolved,  That  on  aecomit  of  the  i 
financial  interests  involved  in  potato  cul 
in  white  pine  reforcstatiiHi,  this  society 
the  situation  aa  very  alarming,  and  oi 
warrants  radical  and  immediate  action, 
these  diseases  do  no  more  harm  in  Amei 
th^  have  in  Europe,  the  situation  is 
but  every  law  of  biology  and  all  ezperiet 
plant  diseases  and  pests  indicates  tha't,  : 
climate,  with  new  varietal  and  specific  l 
with  an  entire  continent  in  which  to  apn 
diseases  will  reach  a  d^ee  of  virulence 
in  Europe. 

Therefore,  Besohed,  That  tliis  societ; 
its  support  to  all  legislation  in  both  th 
Statee  and  Canada  looking  toward  the  ir 
quarantine,  or  prohibition  from  entry,  ai 
Deoessaiy,  of  all  plant  material  liable 
duce  these  or  other  dangerous  diseases  oi 

SouE  facts  are  being  brought  out  I 
tigations  of  the  effect  of  high  voltage 
sulatiug  material  by  Mr.  H.  S.  Osbo 
is  carrying  out  work  for  the  degree  c 
of  engineering  at  the  Massachusetts  ] 
of  Technology.  At  a  recent  meetini 
Boston  Section  of  the  American  Insi 
Electrical  Engineers,  which  was  beh 
electrical  engineering  laboratories  of 
Btitute  of  Technology,  Mr.  Osborne 
on  the  results  of  his  experimental  i 
The  lectures  of  Professor  Harold  Pe 
graduate  students  will  next  year  exi 
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dificussion  contained  in  his  advanced  lectures 
of  this  year  on  the  high  Toltage  alternating 
tranamiBsion  and  utilization  of  power.  Pro- 
fessor Jackson's  lectures  for  graduate  stu- 
dents on  the  organization  and  administration 
of  public  service  companies  have  this  year 
dealt  more  particularly  with  questions  of 
value  of  plant,  the  theory  of  so-called  intang- 
ible values,  the  relation  of  revenues  to  value 
of  the  plant,  depreciation,  and  the  like;  and 
next  year  the  lectures  will  be  directed  more  to 
the  theory  underlying  methods  of  charging 
for  service  by  public  service  companies,  with 
particular  reference  to  charges  for  electric 
light  and  power,  but  .with  collateral  considera- 
tion of  railroad  and  tramway  charges  and 
charges  for  gas  and  the  service  of  other  public 
utilities.  Professor  Wickenden  will  give  a 
course  of  lectures  on  illumination,  photom- 
etry and  illuminating  engineering  which  will 
become  a  part  of  the  optional  curriculum  for 
undergraduate  and  graduate  students. 

Mr.  L.  L.  Hutchison,  assistant  director  of 
the  Oklahoma  Geological  Survey,  has  sent  to 
press  a  special  state  report  on  the  asphalt,  oil 
and  gas  deposits  of  Oklahoma.  In  part  one 
is  a  general  map  which  shows  that  portion  of 
the  state  in  which  asphalt  occurs  and  the 
region  where  it  is  likely  to  be  found.  It  also 
contains  a  geological  map  of  the  asphalt  bear- 
ing district,  and  one  showing  the  exact  loca- 
tion of  nearly  one  hundred  known  deposits. 
Part  two  is  devoted  to  oil  and  gas.  After  re- 
viewing the  history  of  the  industry  and  dis- 
cussing the  various  theories  of  origin  and 
accumulation  of  petroleum  and  natural  gas, 
Mr.  Hutchison  discusses  the  geology  of  the 
Oklahoma  petroleum  and  natural  gas  fields 
and  closes  the  work  with  a  chapter  devoted  to 
the  latest  Oklahoma  statistics  and  a  review 
of  past  and  present  conditions  in  the  field. 
This  section  of  the  report  is  illustrated  by  a 
general  map  showing  the  present  developed 
areas,  probable  territory  yet  undeveloped,  and 
those  parts  of  the  state  where  it  seems  i>08- 
sible  that  oil  and  gas  may  be  found  and  by  a 
geological  map  of  the  oil  fields  and  detailed 
maps,  on  a  scale  of  one  inch  to  the  mile, 
which  give  the  location  of  every  well  drilled 
in  the  various  important  fields  prior  to  1910. 


The  Connecticut  Agricultural  College  and 
the  Willimantic  State  Normal  School  will 
hold  their  summer  schools  in  the  buildings  of 
the  State  Agricultural  College  at  Storrs, 
Conn.,  July  5-July  29,  1910.  The  Agricul- 
tural College  offers  courses  in  bird  and  insect 
study,  botany,  dairy  industry,  animal  hus- 
bandry, school  gardening,  fruit  culture,  flori- 
culture, landscape  gardening,  soils,  farm 
crops,  practical  cooking,  a  special  four-weeks' 
course  in  practical  poultry  husbandry,  and  a 
course  in  elementary  agriculture  with  a 
model  country  school  showing  how  agricul- 
ture may  actually  be  taught  in  the  schools. 
The  Normal  School  offers  courses  for  teacbten 
in  arithmetic,  civics,  geography,  history,  lan- 
guage, methods  in  rural  schools,  penmanship, 
psychology  and  reading. 

Professor  J.  W.  H.  Trah^,  FJK.S.,  recently 
offered  to  the  council  of  the  Linnean  Society 
a  sum  of  money  for  the  purpose  of  encourag- 
ing the  study  of  protoplasm  by  means  of  an 
award  to  be  made  i)eriodically,  and,  as  we 
learn  from  Nature,  a  special  medal  has  been 
struck  in  bronze  for  presentation  with  the 
award,  bearing  on  the  obverse  a  portrait  of 
Linnseus  and  on  the  reverse  the  words  '^  Trail 
Award"  and  the  name  of  the  recipient  in  t 
wreath.  It  is  proposed  to  make  an  award 
about  once  in  every  five  years  for  original 
work  bearing  directly  or  indirectly  upon  the 
"physical  basis  of  life,"  and,  in  accordance 
with  the  wishes  of  the  donor,  a  wide  interpre- 
tation will  be  given  to  the  scope  of  the  in- 
vestigations. The  first  recipient  of  the  award 
will  be  Professor  E.  A.  Minchin,  professor  of 
protozoology  in  the  University  of  London, 
whose  researches  on  sponges  and  protoaoa 
have  done  so  much  to  advance  our  knowledge 
of  protoplasmic  structures,  and  who  is  also 
the  translator  of  Professor  Biitschli's  weD- 
known  work  on  protoplasm. 


UNIVERSITY   AND   EDUCATIONAL  NEWS 

More  than  $2,000,000  has  been  contributed 
to  Washington  University,  St.  Louis,  for 
the  medical  department.  The  donors  are 
Messrs.  William  K.  Bixby,  Adolphus  Busch, 
Edward  Mallinkrodt  and  Eobert  S.  Brookings. 
Added  to  this  are  the  resources  of  Barnes 
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Vmvenity,  recently  absorbed ;  the  Ifartba 
ParsoiiB  Hospital  and  the  original  endowment 
fond  of  the  university.  New  appointmenta 
have  been  annoimced  as  follows:  Dr.  George 
Dock,  of  Tulane  tTniTersity ;  Dr.  John  How- 
land,  of  the  UniverBity  and  Bellevue  Hospital 
Hedical  CoUege;  Dr.  Eugene  L.  Opie,  of  the 
Kockefeller  Institute  for  Medical  Besearch, 
and  Dr.  Joseph  Erlanger,  of  the  University  of 
Wisconsin.  Construction  of  new  buildings, 
to  cost  more  than  tl.OOO.OOO,  will  begin  at 
once. 

Bt  the  will  of  Stanley  O.  Thomas,  recently 
probated,  Tulane  University  received  a  legacy 
of  $60,000,  to  be  used  for  the  erection  of  a 
building. 

Mr.  R  a.  Booth  will  give  the  Williamette 
University,  of  Salem,  Ore.,  $100,000  as  an 
endowment  fund  on  the  condition  that  the 
inetitution  raises  $800,000  more  from  other 

AcTiHa  upon  the  suggestion  of  representa- 
tives of  the  Carnegie  Foundation,  plans  are 
being  completed  to  merge  the  medical  school 
of  Ohio  Wedeyan  Universi^  with  that  of 
Western  Reserve  University,  both  of  which 
are  located  in  Cleveland.  The  students  and 
part  of  the  faculty  of  the  College  of  Physi- 
cians and  Surgeons  will  by  this  consolidation 
be  transferred  to  the  Western  Reserve  Medical 
School,  while  Ohio  Wesleyan  University,  of 
which  the  College  of  Physicians  and  Surgeons 
now  is  a  department,  will  sever  all  connections 
with  the  Cleveland  school. 

At  the  annual  business  meeting  of  the 
board  of  regents  of  the  University  of  Wiscon- 
sin Eric  W.  Miller,  of  the  U.  S.  Weather 
Bureau  station  at  Madison,  was  made  lecturer 
in  meteorology;  Professor  J.  D.  Phillips,  of 
the  engineering  drawing  department,  was 
made  assistant  dean  of  the  college  of  engi- 
neering; Max  Mason  was  promoted  to  be  pro- 
fessor of  mathematical  physics  from  an  asso- 
ciate professorship  of  mathematics.  The 
following  were  promoted  from  assistant  pro- 
fessor to  associate  professor:  E.  B.  Skinner, 
in  mathematical  physics;  L.  B,  Ingersoll,  in 
physics;  E.  V.  McCollum,  in  agricultural 
chemistry,  and  J.  G.  Moore,  in  horticulture. 


Promotions  from  the  instruc 
professor  were  made  as  follon 
in  bacteriology;  W.  J.  Mead, 
C.  Wolff,  in  mathematics;  ^ 
pathology;  E.  M.  Terry,  in 
Meek,  in  physiology;  W.  E. 
agricultural  chemistry;  E.  J 
A.  L.  Stone,  in  agronomy;  G. 
in  dairy  husbandry,  and  J.  E 
trical  engineering. 

At  Columbia  University  B 
ner  has  been  promoted  to  a 
mathematics.  Dr.  Rusaell-Bi 
be  associate  professor  of  phj 
Raymond  C.  Osbume  to  be  ae 
of  zoology  in  Barnard  Collegt 

Dr.  R.  DeO.  Ward  has  bee 
chair  of  climatology  at  Har 

Recent  additions  to  the  fa< 
versity  of  North  Dakota  art 
Abbott,  PhD.  (MassBchusel 
Technology),  professor  of 
Bartholomew  J.  Spence,  Fh 
assistant  professor  of  physics 

3Ir.  J.  A.  SuiTH  has  bee 
Waynflete  chair  of  moral  a 
philosophy  in  the  University 
the  vacancy  caused  by  the  rei 
fessor  T.  Case. 

DI8CVBBI0S   AND  CORRi 

THE   CHIVEBerrT  OF   MINHE 
CARMEOtB  FOUMDA 

To  THE  EorroR  of  Science 
report  from  the  Minneapi 
speeches  made  after  a  dinne 
Club  of  the  University  of  Mi 
corrected  by  the  speakers  am 
Science  for  publication.  Tl 
ferred  to  have  been  prepared 
committee  and  forwarded  U 
the  foundation. 

UNiVEMrrr  of  Minnesota, 
April  29,  1910 

Decided  protest  against  t 
trustees  of  the  Carnegie  Fo 
stituting  complete  disability 
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five-year  service  period  was  made  by  the  mem- 
bers of  the  Faculty  Club  of  the  University 
of  Minnesota  at  its  dinner  last  night.  After 
a  series  of  spirited  talks  the  executive  com- 
mittee was  requested  by  formal  motion  to  pre- 
pare resolutions  expressing  the  sentiments  of 
the  club  and  to  forward  them  to  the  trustees. 

Professor  John  J.  Flather,  head  of  the 
mechanical  engineering  department,  who  pre- 
sided at  the  dinner,  opened  the  discussion  with 
a  brief  but  complete  history  of  the  establish- 
ment of  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching. 

Mr.  Flather  devoted  much  of  his  address  to 
the  clause  which  grants  a  pension  to  professors 
in  accepted  institutions  who  have  had  a  service 
of  twenty-five  years.  This  rule  has  been  so 
changed  that  it  will  only  apply  to  those  who 
are  unable  to  continue  their  work  through 
disability. 

Mr.  Flather  said  on  this  point:  ^^  Surely, 
there  is  no  justification  for  the  statement  that 
it  was  believed  that  the  number  of  teachers 
who  would  avail  themselves  of  retirement 
under  the  service  provision  would  be  confined 
almost  exclusively  to  those  physically  im- 
paired. 

'^  Under  the  provisions  of  the  foundation  a 
teacher,  after  twenty-five  years  of  service  as  a 
professor,  was  certainly  entitled  to  retire  with- 
out having  his  motives  questioned.  The 
recent  action  of  the  board  is  an  unjust  reflec- 
tion upon  every  professor  who  has  accepted 
the  benefits  of  the  foundation  under  the 
service  requirements,  and  in  consequence  will 
be  resented  by  every  fair-minded  person. 

''  If  the  Carnegie  Foundation  is  to  advance 
the  cause  of  education  in  what  better  way  can 
the  funds  be  used  than  to  retire  certain  teach- 
ers after  long  and  meritorious  service?  If  a 
man  has  lost  interest  or  is  worn  out  by  the 
many  demands  upon  his  energies  after  a 
service  of  thirty  to  thirty-five  years,  why  is  it 
not  wise  to  retire  him  after  such  service  in- 
stead of  waiting  until  he  breaks  down  alto- 
gether, or  until  he  reaches  the  age  of  65  years. 
Most  men  will  desire  to  teach  until  the  age 
limit  is  reached.  Why  not,  therefore,  allow 
the  lesser  number  to  retire  if  thereby  the  cause 
of  education  will  be  advanced? 


In  order  to  ascertain  why  college  teachers 
retire  Dr.  Pritchett  sent  letters  to  all  teachers 
on  the  retired  list.  From  those  who  had  re- 
tired below  the  age  of  65,  after  twenty-five 
years'  service  in  the  grade  of  professor,  forty- 
two  letters  were  received.  Of  these  twelve 
had  retired  on  the  ground  of  impaired  health; 
ten  retired  on  account  of  some  college  com- 
plication, the  resignation  of  one  half  of  the 
number  having  been  requested.  Of  the  re- 
maining twenty,  five  desired  to  engage  in  re- 
search or  other  professional  labor,  two  took 
advantage  for  family  reasons;  two  thought 
that  younger  colleagues  ought  to  have  the 
chance  to  occupy  the  position  they  held;  five 
desired  to  engage  in  business;  six  desired 
recreation  and  relief  from  the  recitation  and 
lecture  room. 

The  average  length  of  service  of  all  the  men 
from  accepted  institutions  who  have  been  re- 
tired to  date  is  practically  thirty-five  years, 
and  the  average  age  at  retirement  60  years. 

The  rules  amended  by  the  board  of  trustees 
in  accordance  with  the  recommendations  of 
its  president,  provide  a  retiring  allowance 
for  a  teacher  on  two  distinct  grounds:  (1)  to 
a  teacher  of  specified  service  on  reaching  the 
age  of  65;  (2)  to  a  professor  after  twenty-five 
years  of  service  in  case  of  physical  disability, 
or  thirty  years  as  professor  and  instructor 
together. 

^'  Although  these  are  the  general  rules  gov- 
erning retirement,  the  trustees  are  neverthe- 
less willing  to  grant  a  retiring  allowance  after 
the  years  of  service  set  forth  in  Bule  1  to  the 
rare  professor  whose  ability  for  research  prom- 
ises a  fruitful  contribution  to  the  advance- 
ment of  knowledge  if  he  were  able  to  devote 
his  entire  time  to  study  or  research;  and  the 
trustees  may  also  grant  a  retiring  allowance 
after  the  years  of  service  set  forth  in  Bole  1 
to  the  executive  head  of  an  institution  who 
has  displayed  distinguished  ability  as  a 
teacher  and  educational  administrator. 

''There  seems  nothing  incompatible  with 
the  dignity  and  right  of  a  teacher  in  retiring 
for  the  reasons  above  assigned.  The  founda- 
tion is  not  a  charity;  the  retiring  allowance 
is  a  part  of  the  regular  academic  compensation 
and  if  there  is  any  merit  in  the  service  pen- 
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sion  it -should  not  be  dependent  upon  the  dis- 
ability of  a  professor,  nor  contingent  upon  his 
ability  or  willingness  to  become  the  head  of 
an  institution. 

"The  action  of  the  board  in  peremptorily 
abrc^ating  one  of  the  two  specific  objects  of  the 
foundation,  is  justly  looked  upon  with  great 
disfavor  by  a  large  body  of  men  engaged  in 
college  teaching,  nor  can  it  be  justified  by  the 
arguments  advanced.  The  system  has  not 
been  working  a  sufficient  length  of  time  to 
frame  accurate  conclusions  or  to  draw  infer- 
ences which  would  warrant  such  drastic  meas- 


n 


ures. 

Professor  Henry  J.  Fletcher,  of  the  law 
school,  in  discussing  the  legal  aspects  of  the 
situation,  spoke  as  follows: 

"The  Carnegie  Foundation  is  now  organ- 
ized under  an  act  of  Congress.  It  is  the 
trustee  of  an  express  trust.  It  holds  a  fund 
the  income  of  which  is  to  be  distributed  among 
beneficiaries.  These  beneficiaries  were  not 
named  by  the  founder,  but  the  25  men  selected 
as  trustees  (who  have  now  incorporated  them- 
selves) were  authorized  to  designate  benefi- 
ciaries. They  have  done  this,  not  by  name, 
but  by  defining  classes  of  i)ersons.  When 
trustees,  in  addition  to  their  ordinary  duties 
as  trustees,  are  empowered  to  name  the  bene- 
ficiaries of  a  trust  which  they  are  to  admin- 
ister, and  they  do  name  them,  a  named  bene- 
ficiary becomes  the  owner  of  a  definite  en- 
forceable, equitable  interest  in  the  fund.  This 
equitable  interest,  so  fixed,  is  vested;  it  is 
property ;  it  can  not  be  destroyed  by  a  revoca- 
tion of  the  designation,  either  by  the  action  of 
the  trustee  alone,  or  by  the  trustee  and  founder 
acting  together,  unless  the  right  of  revocation 
has  been  reserved.  If  acting  under  the  au- 
thority of  the  deed  of  trust,  the  trustees,  in- 
stead of  naming  beneficiaries,  define  a  class, 
all  of  whose  members  are  declared  to  be  en- 
titled to  participate  in  the  fund  as  benefi- 
ciaries, each  individual  member  of  the  class 
has  exactly  the  same  rights  as  if  he  had  been 
named. 

"  As  I  understand  the  facts,  the  trustees  of 
the  Carnegie  Foundation  defined  two  classes: 
First,  those  professors  in  accepted  institutions 


who  should  have  served  26  years — service 
already  performed  to  count  toward  the  period 
designated;  second,  those  professors  in  ac- 
cepted institutions  who  should  continue  in  the 
service  until  they  reach  the  age  of  66  years. 
If  the  principles  outlined  above  are  correctly 
stated,  professors  belonging  to  the  first  class 
who  at  the  time  of  the  announcement  were 
engaged  in  the  designated  class  of  work  in 
accepted  institutions,  and  were  therefore 
eligible  to  a  pension  on  completing  the  re- 
quired period  of  service,  have  a  vested  prop- 
erty interest  in  the  fund,  subject  to  be  de- 
feated only  by  their  failure  to  remain  in  the 
class  for  the  requisite  length  of  time.  For 
example,  if  a  professor  were  designated  by 
name,  and  informed  that  he  was  eligible  to 
the  service  pension  on  condition  that  he  con- 
tinue in  service  until  he  shall  have  taught 
26  years,  his  rights  would  thereby  become 
vested.  If,  instead  of  being  named,  he  were 
a  member  of  the  first  class,  the  case  would  be 
the  same.  His  rights  could  no  more  be  de- 
stroyed without  his  consent  than  the  rights  of 
the  beneficiary  under  a  life  insurance  policy 
can  be  cut  off  without  his  consent  prior  to  the 
death  of  the  life-insured.  If  the  trustees  have 
the  power  to  annex  new  conditions  to  the 
receipt  of  a  pension  by  members  of  the  first 
class,  they  can  cancel  the  designation  of  that 
class  entirely;  and  if  they  can  drop  the  first 
class,  they  can  drop  the  second  as  well;  they 
can  abandon  the  present  plan  and  adopt  a  new 
one,  with  wholly  different  beneficiaries. 

"  The  only  theory  under  which  the  trustees 
can  claim  a  legal  right  to  change  beneficiaries 
at  pleasure  is,  that  the  trust  is  a  charity,  or 
that  the  right  to  change  has  been  expressly 
reserved.  A  charitable  trust  does  not  require, 
nor  permit,  definite  beneficiaries.  No  indi- 
vidual can  claim  the  enforcement  of  a  charity 
in  his  behalf.  But  the  trustees  of  the  Car- 
negie Foiindation  have  taken  especial  pains  to 
make  it  certain  that  this  is  not  a  charitable 
trust.  They  have  declared  that  the  pensions 
to  be  paid  are  i>ayments  for  services  rendered, 
to  which  the  recipients  are  to  be  entitled  as  of 
right,  and  not  as  a  charity.  If  that  is  true, 
any  man  who  entered  the  class  before  the 
trustees  declared  their  intention  to  practically 
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abolish  it,  has  rights  enforceable  in  a  court 
of  equity.  Were  it  not  for  repeated  declara- 
tions of  the  trustees  to  the  contrary,  I  should 
be  strongly  disposed  to  think  the  trust  char- 
itable. The  courts  would  of  course  not  be 
bound  to  adopt  the  view  of  its  character  now 
taken  by  the  trustees,  and  the  trustees  may 
hereafter  themselves  think  differently.  Their 
recent  change  of  attitude  suggests  that  possi- 
bility. If  unforeseen  exigencies  should  comi)el 
them  to  take  the  position  that  the  trust  is 
after  all  in  the  nature  of  alms,  very  likely  the 
courts  would  sustain  them.  A  recipient  of 
charity  takes  what  he  can  get,  not  by  right, 
but  by  grace. 

''1  assume,  then,  that  the  trust  is  non- 
charitable.  It  is  true  the  trustees  reserved 
the  right  to  change  their  rules  governing  the 
details  of  administration;  but  obviously  that 
has  no  reference  to  the  abolition  of  a  class 
already  designated,  so  as  to  destroy  vested 
interests.  The  articles  of  incorporation  em- 
power the  trustees  *from  time  to  time  to 
modify  the  conditions  and  regulations  under 
which  the  work  shall  be  carried  on,'  and,  by  a 
two-thirds  vote,  to  'enlarge  or  vary  the  pur- 
poses '  of  the  gift.  This  no  doubt  permits  the 
door  of  entrance  into  either  class  to  be  closed 
at  the  discretion  of  the  trustees;  such  action 
operates  prospectively;  but  it  is  seriously 
doubted  that  the  trustees  by  this  clause  re- 
serve the  power  to  cut  off  persons  who  are 
already  in,  and  this  includes  all  teachers  and 
others  of  professorial  rank  who  prior  to  the 
date  of  change  in  rule  two  were  employed  in 
accepted  institutions." 

Dean  George  F.  James,  of  the  College  of 
Education,  continued  the  discussion  some- 
what as  follows: 

"  All  of  us  remember  with  what  pleasure 
we  heard  of  Mr.  Carnegie's  gift  for  the  ad- 
vancement of  university  teaching.  The  gen- 
eral plan  seemed  to  hold  large  promise  for  the 
improvement  of  higher  institutions  through 
better  provisions  for  the  teaching  force. 
When  the  trustees  later  announced  their  plans 
in  detail,  the  establishment  of  a  service  x>€n- 
sion  appeared  from  many  points  of  view  even 
more   important  than   the  accompanying   ar- 


rangement of  a  retiring  annuity  at  the  age  ol 
sixty-five.  As  the  trustees  went  on  with  their 
work  and  issued  one  report  after  another, 
proving  the  gradual  acceptance  by  our  ooQeges 
and  universities  of  a  uniform  standard  of  en- 
trance requirements  and  a  nninimiiTn  require- 
ment in  equipment,  productive  funds,  and 
other  condi<tions  of  efficiency,  we  became  each 
year  more  convinced  of  the  broad  usefulness 
of  the  foundation. 

''When  the  trustees  suddenly  disavowed 
one  of  the  two  main  principles  first  adopted 
in  respect  to  pensions,  the  announcement 
came  as  a  distinct  shock,  not  merely  on  ae- 
count  of  the  direct  and  immediate  conse- 
quences, but  even  more  on  account  of  the  un- 
certainty which  might  attach  itself  to  the 
whole  scheme  of  the  foundation  owingr  to  this 
radical  change  of  policy.  The  trustees  had 
themselves  on  many  occasions  implied  that  of 
the  pension  system  inaugurated  by  the  founda- 
tion, the  two  best  characteristics  were  the 
implicit  confidence  which  beneficiaries  mi^t 
put  in  the  consistent  execution  of  the  plans 
adopted,  and  the  sense  of  right  rather  than 
favor  which  would  be  associated  with  each 
annuity  granted.  The  first  characteristic  is 
largely  eliminated  by  the  sacrifice  by  the 
foundation  of  one  imx>ortant  principle  without 
any  convincing  statement  as  to  either  the  ad- 
visability or  the  necessity  of  the  action.  The 
second  characteristic  on  which  the  trustees 
have  laid  much  stress  can  hardly  be  pre- 
served, and  professors  in  accepted  institu- 
tions can  hardly  look  upon  the  pension  as  a 
right  rather  than  a  charity,  in  view  of 
the  very  serious  strictures  made  by  the 
president  in  the  last  annual  report  on  a 
majority  of  the  men  who  have  so  far  retired 
on  a  service  pension.  The  impersonal  rda- 
tionship  which  the  trustees  so  properly  empha- 
sized as  desirable  between  the  foundation  and 
the  men  retired  imder  its  provisions  is  thus 
very  suddenly  and  vitally  modified,  with  a  re- 
sulting imminent  danger  that  the  attitude  of 
university  teachers  the  coumtry  over  toward 
the  foundation  may  no  longer  be  as  cordially 
sympathetic  as  hitherto. 

"  The  problem  of  age  and  service  pensions 
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under  the  foundation  is  sufficiently  large  and 
weighty  80  that  no  extraneous  question  should 
be  brought  into  this  discussion,  but  most  of 
you  must  have  observed  with  considerable  in- 
terest,  if  not  apprehension,  the  view  adopted 
by  a  sister  state  in  respect  to  private  benefac- 
tions and  the  resulting  indirect  private  con- 
trol over  public  institutions.  The  plans  of  the 
Oamegie  Foundation  have  commended  them- 
selves to  us  all,  and  the  mode  of  procedure 
under  these  plans  has,  up  to  the  present,  been 
susceptible  of  no  serious  objection  from  the 
institutions  which  are  cooperating  or  from  the 
general  public.  Nevertheless,  a  very  large  ele- 
ment in  public  opinion  is  doubtful  of  the 
desirability  of  subjecting  public  education  to 
any  form  of  corporate  influence  which  is  not 
itself  responsive  to  public  opinion.  Lest  this 
feeling  should  grow  so  as  to  jeopardize  the 
usefulness  not  only  of  this  but  of  many  in- 
stances of  private  benefaction,  the  trustees  of 
the  Carnegie  Foundation,  in  the  judgment  of 
many  disinterested  and  sympathetic  observ- 
ers, should  be  very  much  on  their  guard 
against  any  apparent  transcendence  of  their 
real  functions.  In  a  reeent  report  of  the 
foundation  a  proof  may  be  found  of  the  deli- 
cate nature  of  the  ground  on  which  the  foun- 
dation is  treading  in  its  official  publications. 
Broad  questions  of  educational  administration 
must  be  to  some  eictent  raised  and  discussed 
in  connection  with  the  immediate  problems 
of  the  foundation  itself,  but  that  a  decided 
attitude  should  be  taken  by  its  officers  as  re- 
gards a  problem  not  vital  to  its  purposes,  as 
was  done  recently  in  the  matter  of  federal 
appropriations  to  education,  wiU  seem  to 
many  an  act  of  doubtful  propriety,  and  likely 
to  arouse  criticism  otherwise  unnecessary,  if 
not  to  bring  about  an  attitude  of  real  hostility 
on  the  part  of  the  public  toward  the  woric  of 
the  foundation. 

''  In  the  situation  which  now  presents  itself, 
the  trustees  of  the  Carnegie  Foundation  will 
certainly  welcome  an  expression  of  opinion 
from  all  of  the  accepted  institutions  cooper- 
ating in  its  work,  and  therefore  a  motion  is 
herewith  made  that  the  executive  committee 
of  this  organization,  representing  the  differ- 


ent faculties  of  the  University  of  Minnesota, 
be  directed  to  submit  to  the  executive  com^ 
mittee  of  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching  that  the  service 
pension  as  originally  planned  and  put  into 
effect  was  one  of  the  most  admirable  features 
among  the  many  projected  by  the  foundation; 
that  the  limitation  now  imposed  is  a  serious 
impairment  of  its  scope  and  nullifies  very 
largely  the  beneficent  object  contemplated; 
that  we  sincerely  regret  the  action  of  the 
trustees  in  their  announcement  of  the  prac- 
tical withdrawal  of  such  pension;  that  we  de- 
plore the  lack  of  confidence  which  has  resulted 
therefrom;  and  that  in  our  opinion  the  ser- 
vice pension  should  be  restored  in  a  form  not 
essentially  different  from  its  original.'' 

In  conformity  with  the  above  mentioned 
the  executive  committee  will  draw  up  a  set  of 
resolutions  and  forward  the  same  to  the  trus- 
tees of  the  Oamegie  Foundation  at  an  early 
date. 


SCIENTIFIC  BOOKS 

Precis  d^Emhryologie  Humaine.    Par  F.  TouR- 

NEUX.    Second  edition.    Pp.  589,  248  figures. 

Paris,  1909. 

This  work,  like  McMurrich's  "  The  Develop- 
ment of  the  Human  Body,"  is  a  text-book  for 
the  student  of  medicine.  The  two  books  have 
the  same  general  character,  being  brief,  con- 
cise and  accurate  statements  of  the  outlines  of 
human  embryology.  They  are  of  almost  the 
same  size  for,  although  the  pages  of  the  latter 
are  somewhat  larger,  the  smaller  type  of  the 
former  allows  a  greater  compactness. 

Toumeux  has  dispensed  entirely  with  a  bib- 
liography, but  has  more  than  compensated  for 
its  absence  by  an  historical  treatment  of  the 
subject.  Throughout  the  book  he  credits  to 
each  author,  by  putting  his  name  and  the  date 
of  the  work  in  parentheses,  his  particular  con- 
tribution to  the  subject.  In  this  way  the  au- 
thor succeeds  admirably  in  giving  the  student 
an  insight  into  the  history  of  embryological 
research  and  in  preventing  him  from  feeling 
that  the  book  is  an  ultimate  authority. 

The  book  begins  with  an  introduction  upon 
the  history  of  embryology  which  the  author 
divides  into  three  periods:  morphological,  his- 
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tological  and  phylogenetic.  He  believes  that 
the  last  period  extends  to  the  present  time,  but 
to  the  writer  the  interest  in  theories  of  verte- 
brate descent,  and  the  belief  that  the  "  law  of 
von  Baer  "  can  jdeld  a  fundamental  conception 
of  the  history  of  animal  forms,  seem  to  have 
given  place  to  the  desire  to  understand  the 
principles  of  growth  and  of  inheritance. 

The  first  chapter,  upon  the  germ-cells,  ma- 
turation, fertilization  and  segmentation,  is  of 
a  general  and  comparative  nature  and  includes 
an  exposition  of  the  theories  of  the  significance 
of  maturation  and  fertilization,  and  of  the 
problem  of  heredity.  It  does  not  contain, 
however,  any  reference  to  Mendel's  work  or  to 
that  of  his  successors. 

In  order  to  have  a  consistent  and  continu- 
ous description  of  the  early  stages  of  develop- 
ment, Toumeux  devotes  a  long  chapter — 
slightly  more  than  one  sixth  of  the  text  proper 
— ^to  a  description  of  the  history  of  the  ovum 
of  the  rabbit  up  to  the  time  of  the  establish- 
ment of  the  body-form.  This  account  is  very 
clear  and  convincing,  and  is  particularly  ac- 
ceptable because  the  author  does  not  interrupt 
its  continuity  by  making  a  patch-work  of 
fragments  of  the  history  of  the  ova  of  many 
vertebrates. 

The  third  chapter,  which  completes  the  first 
part  of  the  book,  contains  brief  accounts  of 
many  of  the  best  preserved  early  human 
embryos. 

The  second  part  of  the  book  is  divided  into 
thirteen  chapters,  which  may  be  subdivided 
according  to  size  into  three  groups :  those  upon 
the  digestive  and  urogenital  systems  are  long, 
having  79  and  74  pages,  respectively;  those 
upon  the  nervous,  locomotor  and  circulatory 
systems,  and  the  foetal  envelopes  are  of  mod- 
erate length,  about  40  pages;  and  finally,  those 
upon  the  respiratory  system,  suprarenal  or- 
gans, the  skin  and  upon  the  organs  of  taste, 
smell,  sight  and  hearing  are  short.  The  treat- 
ment of  the  digestive  and  urogenital  systems 
seems  disproportionately  long,  and  the  section 
upon  the  voluntary  muscles,  consisting  of 
about  thirty  lines  in  the  chapter  on  the  loco- 
motor system,  is  ridiculously  small.  Other- 
wise the  discussion  of  the  several  organs  and 


organ  systems  is  excellently  proportioned. 
There  is  an  index  and  an  appendix  upon  the 
length  of  the  period  of  incubation  or  of  gesta- 
tion in  several  birds  and  mammals. 

The  failure  to  adopt  the  Basle  anatomical 
nomenclature,  and  even  the  occasional  omis- 
sion, in  an  extensive  series  of  synonyms,  of 
the  name  used  in  this  nomenclature,  seem  to 
the  writer  to  be  the  great  fault  of  the  book. 

The  figures,  248  in  number,  are  well  chosen 
and  are  excellently  reproduced.  The  use  of 
only  a  very  few  diagrams  is  commendable. 
The  book  deserves  a  thorough  success. 

Leonard  W.  Willums 

Broad  Lines  in  Science   Teaching.     By  P. 

HoDSON.    New  York,  Macmillan  Co.    1910. 

8vo,  pp.  xxxvi  -I-  267.    $1.25. 

This  book  consists  of  a  series  of  essays  by  a 
number  of  writers,  edited  by  Mr.  F.  Hodson, 
of  the  Bedales  School  at  Petersfield,  England. 
The  papers  all  deal  with  the  teaching  of  sci- 
ence to  boys  and  girls  of  secondary  school 
age;  and  the  editor's  object  has  been  "to 
cover  a  wide  field,  to  achieve,  through  variety 
of  the  contributor's  experience,  a  variety  of 
presentation,  and  so  to  convince  the  reader  of 
the  many-sided  human  value  of  science  in 
modem  education." 

The  introduction  is  by  Professor  M.  E. 
Sadler,  who  calls  attention  to  the  necessity 
for  a  more  careful  study  of  the  methods  of 
teaching  science.    He  says  (p.  xix) : 

Science  has  secured  a  place  in  the  curricuk  of 
the  higher  schools,  a  firm  place  and  respectful 
recognition;  but  scientific  method  and  the  spirit 
of  science  have  not  yet  influenced  the  whole  of 
the  intellectual  life  of  the  schools,  have  not  yet 
remolded  the  ways  of  teaching  in  other  than  what, 
in  the  narrower  sense  of  the  words,  are  called 
scientific  subjects. 

He  then  reviews  the  essays  that  follow,  and 
draws  some  general  conclusions  from  the 
study  of  the  entire  collection.  As  distinct 
marks  of  successful  teaching  of  science  be 
mentions  four  as  being  most  essential— ^m 
alert  interest  in  things  seen;  patience  and 
exactitude  in  observing,  verifying  and  record- 
ing them;   a  disposition  to  brood  over  new 
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facts  before  reacliiiig  a  judgment  as  to  their 
meoniiig  and  clasBification,  and  an  habitual 
villingnees  to  take  great  trouble  in  getting  ot 
the  truth. 

The  first  easay  is  by  Professor  J.  H.  Badley 
on  the  Place  of  Science  in  the  School  Curric- 
nlum.  He  tests  the  value  of  science  in  edu- 
cation by  "the  kind  of  motive  it  appeals  to 
and  arouses,  the  kind  of  power  it  develops, 
and  the  kind  of  discipline  it  gives."  He 
shows  that,  tested  by  these  criteria,  science 
baa  an  important  place  in  the  schools. 

The  remaining  essays  in  the  book  are  as 
follows:  The  Scope  of  Kature  Study,  Edward 
Thomas;  The  Teaching  of  Kature  Study, 
ClotUde  Von  Wysa;  Biology  in  Schools,  Os- 
wald Latter;  The  Teaching  of  Hygiene,  Alice 
Bavenhill;  The  Place  of  Hypotheses  in  Sci- 
ence Teaching,  T.  Percy  Nunn;  The  Claims 
of  "Besearch"  Work  and  Examinetions, 
Fred  Hodson;  School  Mathematics  in  Bela- 
tion  to  School  Science,  T.  James  Garstang; 
Coordination  of  Physics  Teaching  in  School 
and  College  with  Special  Beference  to  Elec- 
tricity and  Magnetism,  Alfred  W.  Porter; 
Geography,  J.  H.  N.  Stephenson;  Science  in 
the  Teaching  of  History,  F.  M.  Powicke; 
Bconomic  Science  in  Secondary  Schools, 
Augustus  £ahn ;  Domestic  Science,  Arthur 
Smithells;  The  Teaching  of  Chemistry  in 
Technical  Schools,  Henry  Garrett;  How  the 
School  may  help  Agriculture,  E.  W.  Bead; 
Engineering,  An  Associate  of  the  Institution 
of  Civil  Engineers — Science  Teaching  and 
the  Training  of  the  ASections,  Sidney  TTnwin; 
Science  Teaching  and  a  Child's  Philosophy, 
Cora  B.  Sanders;  The  Present  Condition  of 
Physics  Teaching  in  the  United  States,  0.  R 
Mann;  School  Science  in  Germany,  the 
Editor;  Some  Practical  Notes  on  the  Plan- 
ning of  Science  Laboratories,  T.  H.  Bussell. 

In  the  brief  space  of  a  review  it  is  im- 
possible to  give  any  definite  idea  of  the  con- 
tent and  richness  of  these  essays.  They  are 
all  excellent  and  full  of  suggestion.  Every 
one  who  is  interested  in  the  problems  of  sci- 
ence teaching  on  broad  lines  should  read  and 
study  this  book  at  first  band.  It  is  an  im- 
portant contribution  to  one  of  the  most  press- 


ing of  our  school  problems  of  tiie  pt 
O.I 

Thb  Univessity  of  Chicago 
Design  tn  Nature.     By  J.  Bell  I 

MJ).,   r.R.S.,  3   vols.     New  To 

mans.  Green  &  Co.     1008. 

Dr.  J.  Bell  Pettigrew,  professor  o 
and  medicine  in  the  University  o: 
drews,  was  more  especially  known  fc 
tributiona  to  mammalian  anatomy 
cussioDS  on  the  physiolc^y  and  m© 
fiight.  He  was  not  a  skilled  zoolog 
s^ise  of  being  an  expert  student  oJ 
ticular  group  of  animals;  but  he  h 
interest  in  nature  and  a  wide,  if 
shallow,  knowledge  of  a  great  varie 
jects.  Being  firmly  convinced  that 
and  beauty  of  the  visible  world  bor 
testimony  to  the  existence  of  an  in< 
ever-present  "  creator,  designer  and 
he  conceived  the  idea  of  preparin 
which  should  make  this  evident 
reader.  The  "  argument  for  des: 
sent«d  nothing  new,  of  course;  but 
fore  had  it  been  supported  by  such  a 
illustrative  facts,  gleaned  from 
houses  of  modem  science.  Just  i 
profited  by  the  mass  of  data  accun 
those  who  knew  nothing  of  evolu 
Pettigrew  was  to  utilize  the  contri 
an  unbelieving  age,  in  support  of  t 
doctrine  of  special  creation.  The 
finished,  and  partly  printed,  at  th 
the  author's  death  in  January,  160) 
sists  of  three  great  quarto  volum 
gating  1,416  pages,  with  innumer 
trations.  The  printing  and  bii 
excellent,  and  at  the  beginning  of 
ume  is  a  portrait  of  the  author, 
marked  in  the  preface,  "  it  was  ne 
deal  with  physics,  chemistry,  botan; 
anatomy,  physiology,  psychology  ai 
tology  more  or  less  in  detail,"  hut  i 
is  given  to  the  author's  favorite  aul 
tebrate  anatomy  and  animal  1 
Those  who  have  no  sympathy  with 
purpose  of  the  work  will  find  it 
glorified  scientific  scrap-book,  full 
taining  and  instructive  matter,     li 
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contain  a  closely  reasoned  philosophical  arg^u- 
ment,  but  naively  assumes  that  there  can  be 
only  one  logical  explanation  of  the  facts  pre- 
sented,  and   consequently   the   case   becomes 
stronger  in  proportion  to  the  data  accumu- 
lated.    This  is  of  course  the  attitude  of  the 
modem  evolutionist,  only  his  explanation  is 
not  quite  the  same.    The  wonders  of  adapta- 
tion, the  community  of  general  structure  in 
series  of  animals,  the  facts  of  paleontology, 
all  are  brought  forward  as  evidence  of  intelli- 
gent design.    If  two  pictures  or  statues  show 
points  of  resemblance  we   do  not  say  that 
they     are     derived     one     from     the     other, 
but  we  may  suspect  that  they  were  created 
by    the    same     hand.      Just    so    Dr.    Petti- 
grew,    and   having   got    thus    far,    the    very 
difficulties  in  the  way  of  the  creation  hypoth- 
esis appear  to  lend  it  support.    For  example, 
take  any  remarkable  case  of  adaptation;  the 
naturalist  may  show  that  a  particular  species 
is  able  to  flourish  at  a  particular  time  and 
place,    because    of    a    multitude   of    circum- 
stances, all  of  which  are  more  or  less  essential 
to  its  prosperity.     It  would  not  be  sufficient 
merely  to  create  the  animal,  it  must  be  ex- 
actly so,  at  exactly  such  a  place,  with  all  the 
other  characters  in  the  play  doing  their  proper 
parts.     Quite  impossible!  you  say.     On  the 
contrary,  it  is  such  a  marvelous  thing  that  it 
proves  the  action  not  merely  of  intelligence, 
but  of  the  highest  conceivable  kind  I     The 
trouble  is,  that  it  not  only  requires  the  highest 
conceivable  intelligence,  but  a  still  higher  and 
wholly    incanceivdbU    sort.      It    transcends 
physics  and  metaphysics,  and  lands  us  in  the 
field  of  metapsychics.     In  other  words,  the 
^'explanation"  is  no  explanation  at  all,  and 
serves  merely  to  shelve  the  question  of  origin 
and  sequence.    The  author,  at  the  end  of  each 
discussion,  turns  around  to  his  audience  and 
asks,  like  the  conjurer,  who  can  explain  the 
trick  except  in  his  way;  but  also  like  the  con- 
jurer, he  r^rains  from  telling  us  precisely 
what  that  way  is.    There  is  no  reason  to  sup- 
pose that  this  ardent  supporter  of  '^  creation  " 
had  or  pretended  to  have  the  least  idea  of  the 
nature  of  the  process. 

Although  our  criticism  is  adverse,  we  must 


confess  to  a  certain  sympathy  with  the  author. 
Evolution  is  not  a  key  to  unlock  every  door 
of  mystery.  We  who  are  concerned  daily  with 
the  mechanics  of  life  need  to  be  reminded 
from  time  to  time  that  there  are  more  dimei- 
sions  of  reality  than  those  in  which  we 
quarry.  It  is  not  for  us  to  daim  that  we 
really  understand,  in  any  complete  sense,  how 
this  world  of  ours  came  to  be  what  it  is.  As 
scientific  men,  however,  we  are  bound  to  re- 
ject mere  dummy  explanations  of  things,  mere 
words  which  embody  no  rational  thought;  and 
by  the  same  token,  we  must  hold  fast  to  thoee 
facts  and  theories  which  seem  to  be  best  veri- 
fied by  experience.  The  theory  of  organic  evo- 
lution, full  of  difficulties  as  it  is,  has  some  sub- 
stance, some  genuine  pragmatic  ability;  that  of 
creation,  as  held  by  Dr.  Pettigrew,  is  but  a 
shadow  of  a  shadow.  To  our  posterity  five 
hundred  years  hence  it  will  doubtless  seem  that 
we  were  groping  in  the  dark;  but  let  it  be  at 
least  said  of  us,  that  we  groped  to  the  best  of 
our  ability.  T.  D.  A.  Cockerell 

Bulletin  of  the  American  Museum  of  Natural 

History,  VoL  XXVT. 

This  volume  of  contributions  from  the  sci- 
entific staff  of  the  American  Museum  of  Nat- 
ural History  appears  less  interesting  than  its 
predecessor,  though  it  attains  a  generous  size 
of  430  pages,  and  contains  twenty-nine  articles 
from  the  pens  of  seventeen  contributors.  The 
articles  of  discussional  and  narrative  value 
are  fewer  in  number,  and  the  volume  is  more 
confined  to  systematic  studies. 

Perhaps,  from  the  point  of  view  of  general 
utility  and  interest,  Mr.  A.  Hermann's  dem- 
onstration of  '^  Modem  Laboratory  Methods 
in  Vertebrate  Paleontology  ^  most  quickly  at- 
tracts attention.  The  article  can  not  be  im- 
pugned on  the  score  of  paucity  of  detail  It 
makes  indeed  an  excellent  manual  of  direction 
for  all  museums  of  vertebrate  fossils,  and 
commands  deference  from  the  place  its  au- 
thor holds  among  preparators.  It  is  also  in  a 
measure,  and  quite  frankly,  a  history  of 
progress. 

The  papers  on  fossil  vertebrates  open  with 
an  article  on  the  genus  Ancodon  by  Dr.  Mat- 
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thew.  It  axmoimces  the  discovery  of  this  pig- 
like genus  in  the  Miocene  of  North  America 
(hitherto  confined  to  the  Eocene  and  Oligo- 
cene),  and,  in  an  interesting  paragraph,  sums 
up  the  present  views  of  the  author  as  to  its 
evolutionary  history: 

On  present  evidence  we  must  regard  the  genus 
as  of  Old  World  origin,  probably  not  African, 
poesibly  European,  but,  considering  the  relative 
adwancement  and  geological  position  of  the  Euro- 
pean and  African  species,  more  probably  of  Asiatic 
origin. 

Dr.  Matthew  contributes  (in  collaboration 
with  Harold  J.  Cook)  another  paper  on  "A 
Pliocene  Fauna  from  Western  Nebraska,"  of 
which  the  remarkable  features  are  thus  sum- 
marized; the  separation  of  fifty  species  allied 
to  those  of  the  Upper  Miocene,  but  differing 
(1)  in  the  presence  of  more  advanced  species 
or  mutations,  (2)  Pleistocene  or  modem 
genera  not  hitherto  reported  from  the  Ter- 
tiary, (8)  abundance  of  three-toed  horses  re- 
sembling the  pleistocene  Equus  and  Hippi' 
dion,  (4)  the  remains  of  gigantic  camels  of 
the  genus  Pliauchenia. 

Professor  Osbom  furnishes  a  paper  on 
"  New  Carnivorous  Mammals  from  the  Fayum 
Oligocene  of  Egypt,"  in  continuation  of  his 
previous  studies  on  this  fauna.  The  new 
genus  Meiasinopa  is  diagnosed  from  ^'  a  nearly 
complete  lower  jaw  from  the  upper  beds." 

Dr.  L.  Hussakof  discusses  further  the  vexed 
question  of  the  systematic  relationship  of 
American  Arthrodires,  and  deposes  East- 
man's genus  Protitanichthys.  Boy  L.  Moodie, 
of  the  University  of  Kansas,  contributes  a 
paper  on  "New  or  Little  £[nown  Forms  of 
Carboniferous  Amphibia  in  the  American 
Museum  Collections." 

Nine  articles  of  varying  interest  in  mam- 
malogy are  contributed  by  L.  S.  Quackenbush, 
John  T.  Nichols,  Dr.  Allen,  Eoy  C.  Andrews 
and  Dr.  Elliot.  The  most  extended  of  these  is 
an  account  by  Dr.  Quackenbush  of  the 
"Alaskan  Manomoth  Expeditions  in  1907  and 
1908."  A  feature  of  Mr.  Andrews's  paper  is 
the  photographic  reproductions  of  whales, 
"sounding,"  the  "slick,"  inspiration,  "lob- 
tailing,"  thrashing,  diving  and  spouting. 


Mr.  Bentenmliller  adds  five  articles,  with 
plates,  to  his  previous  papers  upon  gall-in- 
sects. Professor  Cockerell  discusses  the 
"Fossil  Insects  of  Florissant,  Colo.";  James  A. 
G.  Rehn  contributes  a  long  paper  (31  text  fig- 
ures) upon  the  "Orthoptera  of  Sumatra"; 
Professor  Wheeler  is  represented  by  an  article 
upon  the  "Ants  of  Formosa  and  the  Philip- 
pines," and  Aaron  L.  Treadwell  has  a  note 
upon  an  external  parasite  of  eunicidian 
worms,  taken  in  the  Bahamas. 

Two  remaining  papers  have  considerable 
value,  one  by  Walter  Granger,  on  the  "  Faunal 
Horizons  of  the  Washakie  Formations  of 
Southern  Wyoming,"  and  some  suggestive 
paragraphs  by  Dr.  W.  J.  Sinclair  on  the 
"Washakie  or  Volcanic  Ash  Formation." 
The  summary  of  the  latter  comprises  a  num- 
ber of  informing  statements  which  deserve 
entire  transcription: 

The  Bridger  rocks  are  rhyolitic  tuffs  containing 
glassy  sanidine  while  the  Washakie  rocks  are 
andeeitic  with  soda-lime  feldspar.  From  the  ab- 
sence of  agglomerates  and  the  fine-grained  char- 
acter of  much  of  the  ash  it  seems  probable  that 
it  was  transported  mainly  by  the  wind,  and  as 
the  prevailing  winds  are  at  present  from  the 
west  and  had  probably  the  same  direction  in 
Tertiary  time,  the  centers  of  eruption  should  be 
located  somewhere  in  the  west  or  southwest.  The 
absence  of  agglomerates  does  not  favor  the  idea 
of  local  contemporaneous  vents  discharging  rhyo- 
litic and  andesitic  ash  respectively  and  the  great 
thickness  and  uniform  petrographic  character  of 
each  formation  is  opposed  to  the  conception  of 
rapid  variation  in  the  chemical  composition  of 
the  ash  at  a  single  center  of  eruption.  Assuming 
contemporaneous  deposition  from  two  centers  of 
eruption  it  seems  probable,  in  view  of  the  com- 
paratively short  distance  separating  the  areas 
occupied  by  the  two  formations  (about  fifty 
miles)  that  some  intermixture  of  the  two  types 
of  ash  should  be  found,  but  the  conspicuous 
absence  of  plagioclase  feldspar  from  all  the 
Bridger  tuffs,  and  its  presence  in  all  those  of  the 
Washakie  shows  that  this  has  not  occurred.  The 
lithologic  evidence^  therefore,  does  not  favor  the 
idea  of  contemporaneity  for  any  part  of  the 
Bridger  or  Washakie. 

Professor  Osbom  in  1881  upon  faunistic 
evidence  had  indicated  their  probable  separa- 
tion. L.  P.  Grataoap 
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BOTANICAL   NOTES 
A   VERY   ANCIENT   SEED 

What  is  called  "the  most  primitive  seed 
that  has  yet  come  to  light''  is  described  by 
Professor  F.  W.  Oliver  in  the  Annals  of  Bot- 
any (Jan.,  1909)  under  the  title  "  On  Physos- 
toma  elegans,  an  Archaic  Type  of  Seed  from 
the  Palaeozoic  Rocks."  It  was  first  discovered 
in  1875  by  the  late  Professor  Williamson  in 
the  Lower  Coal  Measures  of  Lancashire,  Eng- 
land, who  gave  it  the  name  used  above.  Li 
size  it  is  quite  small,  being  from  tip  to  tip 
only  5.5  to  6  millimeters  long.  Its  integument 
is  ribbed,  and  at  the  level  of  the  top  of  the 
nucleus  the  ten  ribs  become  so  many  separate 
arms  which  project  beyond  the  nucellus  for  a 
considerable  distance.  Many  pollen  cells  were 
found,  and  these  have  been  sectioned  and 
studied  to  such  good  purpose  that  what  ap- 
pear to  be  fossil  sperms  (spermatozoids)  have 
been  made  out.  These  are  flattened  oval  bod- 
ies occurring  in  pairs  in  each  pollen  cell. 
That  we  now  calmly  accept  these  results  of 
Professor  Oliver's  study  of  these  ancient 
seeds  shows  what  tremendous  progress  has 
been  made  in  our  knowledge  of  the  general 
eycad  type  of  seed  apparatus,  and  we  even 
scarcely  smile  at  the  author's  somewhat  naive 
statement  that  "no  appendages  or  cilia  have 
been  detected  in  connection  with  these  bod- 
ies "  (i.  e,,  the  sperms)  I  The  plants  that  bore 
these  interesting  seeds  have  not  yet  been 
traced,  but  the  author  refers  them  provision- 
ally to  the  Lyginodendreae  of  the  Pterido- 
spermeae  (Cycadofilices),  and  they  are  with- 
out doubt  among  the  earliest  of  seed-produc- 
ing plants. 

CTTOLOOICAL   PAPERS 

We  can  do  little  more  than  to  enumerate 
the  titles  of  the  cytological  papers  that  lie  be- 
fore us,  beginning  with  "The  Stature  and 
Chromosomes  of  Oenothera  gigas"  (Archiv 
fiir  Zellforschung,  Bd.  8,  1909)  by  R.  R. 
Gates,  reaching  among  others  the  conclusion 
that  closely  related  species  of  plants  may  dif- 
fer in  the  number  of  chromosomes. — ^In  a 
concisely  written  paper,  "  Cytological  Studies 
on  Oenothera"  (Ann.  Bot.,  Oct.,  1909)  Dr. 
B.  M.  Davis  adds  many  details,  by  the  critical 


study  of  the  pollen  development  of  Oenothera 
grandiflora. — Other   mainly   or   wholly  cyto- 
logical papers  by  the  same  author  are  "Polar 
Organization  of  Plant  Cells,''  "  Some  Recent 
Researches   on  the   Cilia-forming   Organ  of 
Plant  Cells,"  "  Apogamy  in  the  Ferns,"  "  The 
Origin  of  Archegoniates,"  "The  Permanence 
of    Chromosomes    in    Plant    Cells,"    all   of 
which  appeared  in  the  American  Naturalist 
during  the  past  year  or  two. — ^Edith  Hyde  con- 
tributes her  mite  to  the  cytological  treasury 
in  a  paper  on  "  The  Reduction  Division  in  the 
Anthers   of   Syacinthtts   orientdlis/*   in   the 
Ohio  Naturalist  for  Jime,  1909.—"  The  Em- 
bryo  Sac   of  Habenaria"    {Bot    Oaz.,  Oct, 
1909)   has  been  carefully  studied  by  W.  H. 
Brown,  adding  to  our  knowledge  of  the  em- 
bryo sac  and  the  early  stages  of  the  embryo. 
— ^Professor  Schaffner  contributes  a  valuable 
paper  on  "The  Reduction  Division  in  the 
Microsporocytes   of  Agave   virginiea'*   {Bot. 
Oaz.,  March,  1909)  bringing  out  the  succes- 
sive steps  in  the  process. — ^Dr.  A.  A.  Lawson's 
paper  on  "  The  Qametophytes  and  Embryo  of 
Pseudotsuga   douglasii"    (Ann.    BoL,   April, 
1909)  leads  him  to  the  conclusion  that  "this 
genus  is  not  closely  related  to  Tsuga/*  and 
that  "the  view  that  the  Abietineae  are  the 
most  ancient  erroup  of  the  Conif  erales  is  very 
much    strengthened." — ^A   careful    cytological 
study  of  the  "  Microsporophylls  of  Gingko" 
(Bot.   Oaz.,  Jan.,  1910)  by  Anna  M.  Starr 
shows  that  the  microsporophylls  are  in  stro- 
bili  that  develop  acropetally,  with  suggestions 
that  they  may  have  come  "from  a  peltate 
type  like  the  microsporophylls  of  Taxus." 

summer  laboratories 

It  is  not  too  early  for  botanists  to  be  plan- 
ning for  their  summer  outing  and  study,  and 
so  a  notice  of  the  prospectuses  of  waterside 
and  mountain  laboratories  at  this  time  is  n^ 
out  of  place. 

The     Marine     Biological     Laboratory     a' 
Woods  Hole,  Mass.,  offers  again  courses  ii. 
Plant  Structures  and  Responses ,  Morphology 
and  Taxonomy  of  the  Fungi  (by  Dr.  Duggar) 
besides  the  usual  facilities  for  research  work.'. 
It  opens  June  29  and  closes  August  9.    Dr. 
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tieorge  T.  Ifoore,  of  the  ICissouri  Botanical 
OardeoB,  St.  Louis,  Ho.,  ia  in  charge  of  this 
■work. 

The  Biological  L&borBtory  at  Cold  Spring 
Haibor,  Long  Island,  announces  courses  from 
JdIj  6  to  August  16,  in  Gryptogamio  Botany, 
and  Ecology,  as  well  as  opportunities  for  in- 
vestigation. Professor  D,  8.  Johnson,  of  the 
Johns  Hopkins  UniTcrsity,  is  in  charge  of  the 
botanical  work. 

Id  the  interior  we  have  it  announced  that 
the  second  session  of  the  Lakeside  Laboratory 
at  Lake  Okoboji,  Iowa,  will  extend  from  June 
SO  to  August  IS.  Professor  T.  H.  Ufacbride, 
Iowa  City,  Iowa,  will  be  in  general  charge  of 
the  botanical  work.  Courses  are  offered  in 
Mycology,  the  Biology  of  Aquatic  Plants,  the 
Katuxe  of  Plante,  Histological  Methods  and 
Ecology,  with  opportunities  for  research 
work. 

In  the  Bocky  Mountains  there  will  be  con- 
tinued from  the  middle  of  June  to  the  end  of 
July  the  University  of  Colorado  Uountain 
Laboratory  at  Tolland,  Colo.,  at  an  altitude  of 
nearly  nine  thousand  feet.  Alpine  problems 
win  be  given  especial  emphasis.  The  botan- 
ical work  is  in  charge  of  Professor  Francis 
Bamaley,  Boulder,  Colo. 

PAPERS  OS   AUIAS 

A  VERY  helpful  paper  entitled  "Hinto  on 
Collecting  and  Growing  Algae  for  Class  Pur- 
poses," by  Professor  J.  A.  N^ieuwland,  ap- 
peared in  the  October  (1909)  Midland  Nat- 
vraUtt,  in  which  the  author  gives  with 
considerable  fulness  his  methods  which  he  has 
found  to  be  successful  He  encourages  us  by 
saying  that  "  as  a  matter  of  fact  it  is  not  es- 
pecially difficult  to  obtain  or  even  to  grow  the 
bwer  plants,  and  most  of  them  once  gotten 
are  easier  to  keep  a  long  time  than  the 
phanerogams."  It  will  repay  careful  reading 
by  every  botanist  who  has  before  him  the 
problem  of  obtaining  and  maintaining  a  sup- 
ply of  fresh  material  of  the  algae. 

The  same  author  in  the  same  number  of  the 
journal  mentioned  ventures  a  new  interpre- 
tation of  the  "  knee  joints  "  often  observed  in 
Mougeotia,  namely,  that  these  bendings  are 


the  first  stages  of  the  fragmentation 
filament,  such  fragmentation  resulting 
formation  of  as  many  new  filaments. 

Ernst  Hayren'e  paper  on  the  "  Algae 
Begion  of  Bjomeberg  "  (in  Proc.  Soc. 
et  Flora  Fennica)  is  interesting  beet 
the  ecological  notes  that  be  manages  tc 
duce.  He  includes  observations  on  ' 
phyceae,  Characeae,  Phaeophyceae  and 
phyceae. 

"The  Life  History  of  Oriffitksia  I 
ana  "  is  worked  out  in  a  paper  in  the  i 
(190»)  Annals  of  Bolang,  by  L  F.  Lei 
ia  more  than  a  report  upon  the  str 
which  he  found  in  his  studies,  for 
made  it  contribute  to  the  discussion 
nature  of  alternation  of  generations 
conclusion  is  reached  that  in  these 
"  there  is  an  antithetic  alternation  of  ; 
tions,  the  gametophyte  being  represec 
the  sexual  plants,  the  sporophyte  ! 
sporogenoua  cells  of  the  cyatocarp." 
double-page  plates   beautifully   illustri 

The  unicellular  fresh-water  algae 
Dutch  East  Indies  are  described  and 
in  a  recent  paper  by  Dr.  Ch.  Bernard, 
sued  as  Bulletin  XXIV.,  of  the  Deps 
of  Agriculture  at  Buitenzorg.  Our  i 
mark  is  upon  the  significant  fact  of  i' 
ance  by  a  department  of  agriculture, 
dently  the  N^etherlandish  agriculturis 
a  very  liberal  view  as  to  the  matter  fc 
bulletins.  The  desmids  and  many 
cocoideae  are  taken  up  in  the  paper,  w 
accompanied  by  six  good  plat«s. 

Part  L  of  "The  Marine  Algae  o: 
mark,"  by  L.  K.  Bosenvinge,  has  appei 
one  of  the  memoirs  of  the  Boyal  Acad 
Sciences  and  Letters  of  Denmark.  Tt 
includes  the  introduction  of  about  fifty 
and  about  a  hundred  pages  of  descripti 
of  Bangiales  and  N^emolionales.  This 
well  illustrated  by  text  figures.  Severs 
and  plates  also  accompany  the  presen 
The  work  as  a  whole  promisee  to  be  o 
importance. 

Charles  E.  Bi 

Thx  UmvEBSiTZ  or  Nebkaska 
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TBE  WORK  OF  TEE  MARINE  BIOLOGICAL 

STATION   OF  THE   U.  8,  BUREAU  OF 

FISHERIES,  AT  BEAUFORT,  N.  C, 

DURiya   THE  TEAR  1909 

A  STEAM  launch  was  available  for  a  portion 
of  the  year  for  the  use  of  the  station. 
Another  launch,  equipped  with  a  9  H.P.  gas- 
oline engine,  was  available  throughout  the 
year,  except  for  a  brief  period  in  the  spring 
when  it  was  detailed  to  the  Edenton  station. 
A  large  sailing-boat  and  a  number  of  row- 
boats  were  also  a  part  of  the  general  equip- 
ment of  the  station. 

A  new  80  HP.  boiler  was  installed  in  the 
power-house.  This  furnished  ample  power 
for  operating  the  electric-light  plant  and  for 
supplying  the  station  with  running  salt  and 
fresh  water.  A  mess  was  maintained  from 
the  latter  part  of  June  to  the  middle  of  Sep- 
tember by  the  investigators  and  assistants. 
Board  cost  each  member  of  the  mess  five  dol- 
lars per  week. 

In  connection  with  the  experiments  of  Pro- 
fessor Binford  an  apparatus  was  installed  for 
supplying  the  station  with  salt  water  at  tem- 
peratures higher  than  that  of  the  surround- 
ing water  in  the  harbor.  The  apparatus, 
while  not  i)erfected,  was  practicable,  and  it  is 
available  for  similar  experimental  work  in 
the  future. 

A  large  concrete  pound,  begun  late  in  the 
previous  year,  was  completed  for  carrying  on 
experiments  looking  toward  the  culture  of  the 
diamond-back  terrapin.  The  pound  was  so 
arranged  as  to  give  the  terrapins  free  access 
to  salt  water,  marshy  land  and  sand.  The 
experiments  with  the  terrapins  were  begun  too 
late  in  the  season  for  securing  as  good  results 
as  would  otherwise  probably  have  been  ob- 
tained. Eggs  were  laid,  however,  by  the  terra- 
pins and  a  number  of  the  young  were  hatched. 
Experiments  were  begun  with  a  view  of  rear- 
ing the  young.  At  the  end  of  the  year  the 
experiments  were  being  carried  along  suc- 
cessfully. Professor  W.  P.  Hay,  of  Washing- 
ton, D.  G,,  had  general  supervision  of  the 
work. 

What  is  planned  to  be  a  comprehensive 
study  of  the  molluscan  life  of  the  Beaufort 
region,  including  a  study  of  its  general  rela- 


tion to  the  Transatlantic  province,  was  begnn 
with  work  on  the  lamellibranchs.  Consider- 
able dredging  jp^as  done  as  well  as  other  col- 
lecting from  more  accessible  places.  The 
material  will  be  supplemented  by  collections 
made  from  the  dredging  done  by  the  Fuik 
Hawh  off-shore  near  Beaufort  in  1907. 

A  detailed  study  of  the  breeding  habits  of 
the  common  clam,  Venus  mercenaria,  was  be- 
gun. Work  during  the  summers  of  previous 
years,  principaUy  by  Dr.  H.  E.  Enders,  showed 
that  the  sexual  elements  were  abundant  dur- 
ing the  summer  season,  but  that  the  eggs 
could  be  fertilized  only  sparingly  in  the  lab- 
oratory. Examinations  made  at  intervals  of 
about  nine  days  each,  beginning  the  early 
part  of  November,  showed  that  eggs  and  ac- 
tive sperm  were  present  both  during  Novem- 
ber and  December.  Dr.  Enders  reached  the 
conclusion  that  the  breeding  season  oi'Venut 
mercenaria  extends  through  several  months, 
during  which  a  small  quantity  of  eggs  is  dis- 
charged at  short  intervals  under  nataral  con- 
ditions; and  it  may  be  that  the  spawning 
period  extends  throughout  the  year.  The  tem- 
perature, however,  may  prevent  the  develop- 
ment of  efi^  during  the  colder  iwrtions  of  the 
year. 

The  laboratory  coDection  of  fishes  was  in- 
creased by  a  gift  of  a  number  of  specimens 
from  Mr.  Bussell  J.  Ooles,  of  Danville,  Vt. 
These  specimens  were  collected  from  Cape 
Lookout  in  1909.  The  coUection  included  two 
specimens  of  Narcine  hrcLsiliensis  (Olfeis),  a 
species  which,  it  is  believed,  has  not  hereto- 
fore been  recorded  from  anywhere  along  our 
coast  north  of  Florida. 

The  facilities  of  the  station  were  utilijoed 
by  a  number  of  investigators,  each  working 
on  problems  related  more  or  less  closely  to 
the  work  of  the  bureau.  They  have  kindly 
furnished  abstracts  of  their  work,  which  are 
herewith  included.    They  were: 

Dr.  H.  V.  Wilson,  professor  of  zoology, 
University  of  North  Carolina,  Chapel  HiD, 
N.  C.  Dr.  Wilson  studied  the  structure,  be- 
havior and  regeneration  of  the  epidermal 
layer  in  some  monaxonid  si>onges  (StyloteUa 
and  Reniera),    The  epidermis  in  these  forms 
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was  found  to  consist  not  of  separate  cells.  It 
is  a  syncytial  nucleated  sheet  of  protoplasm 
without  cell  boundaries.  The  epidermis  is 
regenerated  over  a  cut  surface  in  about 
twenty-four  hours.  The  union  of  the  mesen* 
chyme  cells  to  form  it  was  followed.  Some 
new  facts  as  to  the  way  in  which  pores  close 
were  made  out. 

Dr.  Q.  H.  Parker,  professor  of  zoology  in 
Harvard  University,  Cambridge,  Mass.  Dr. 
Pa^er  investigated  the  reactions  of  the  shore 
sponge,  StyloteUa.  No  physiological  evidence 
of  nervous  tissue  was  found,  though  the 
sponge  reacted  to  changes  in  the  environment 
by  opening  and  closing  its  oscula  and  pores, 
and  by  moving  its  body  as  a  whole.  These 
movements  were  produced  by  tissue  resem- 
bUng  a  primitive  kind  of  smooth  muscle. 
They  were  apparently  caused  by  the  direct 
stimulation  of  the  contractile  tissue.  The 
conclusion  was  reached  that  in  phylogeny 
muscular  tissue  had  preceded  nervous  tissue 
in  time  of  origin. 

Dr.  E.  P.  Lyon,  professor  of  physiology,  St. 
Louis  University  School  of  Medicine,  St. 
Louis,  Mo.  Dr.  Lyon  worked  on  the  following 
problems:  (1)  The  catalase  of  echinoderm 
eggs  before  and  after  fertilization.  An  ap- 
parent lai^ge  increase  of  catalase  is  found 
after  fertilization.  The  results  of  this  in- 
vestigation were  published  in  the  American 
Journal  of  Physiology  for  December,  1909. 
(2)  The  comparative  autolysis  of  eggs  before 
and  after  fertilization.  The  chemical  work 
on  this  problem  has  been  continued  since 
leaving  Beaufort  and  the  results  are  nearly 
ready  for  publication. 

Dr.  E.  W.  Oudger,  professor  of  biology  in 
the  State  Normal  College,  Greensboro,  N.  C. 
Dr.  Gudger  was  chiefly  occupied  in  continu- 
ing his  investigations  of  several  years'  stand- 
ing on  oral  gestation  in  the  gaff  topsail 
catfish,  Felichthys  felis,  and  in  collecting  ma- 
terial for  the  study  of  its  embryology.  He 
was  successful  in  pushing  back  its  life  history 
by  several  days  and  lacks  only  the  segmenta- 
tion and  invagination  stages  of  having  a 
complete  series  of  eggs  and  embryos. 

He  also  began  a  study  of  the  viviparous 


top  minnow,  Oamhusia  affinis,  and  collected 
various  unusual  and  interesting  fishes  the 
data  concerning  which  have  been  embodied  in 
a  paper  now  in  press. 

Dr.  Alvin  S.  Wheeler,  associate  professor  at 
the  University  of  North  Carolina,  Chapel 
Hill,  N.  C.  The  composition  of  the  sea  water 
at  five  points  near  the  laboratory  was  accu- 
rately determined.  The  results  agreed  closely 
with  each  other  but  showed  certain  differences 
from  deep-sea  waters  and  shore  waters  in 
other  parts  of  the  world. 

Dr.  I.  F.  Lewis,  professor  of  biology,  Ran- 
dolph-Macon College,  Ashland,  Va.,  completed 
his  study  of  the  flora  of  Shackleford  and 
Bogue  banks,  and  his  report  has  been  sub- 
mitted to  the  commissioner  of  fisheries. 

After  a  brief  discussion  of  the  geology, 
soils,  physiography  and  climate  of  the  region, 
the  plant  formations  are  considered.  The 
vegetation  is  treated  under  the  following 
heads:  L,  sand  strand  vegetation — (1)  tree- 
less (open),  (2)  trees  and  shrubs  (closed) ;  IT., 
marsh  vegetation — (1)  salt  marsh,  (2)  creek 
marsh,  (8)  dune  marsh,  (4)  tidal  flat. 

Under  these  heads  each  plant  association  is 
described,  and  the  characteristic  species 
noted.  Following  this  discussion  of  what  may 
be  termed  the  units  of  vegetation,  a  general 
account  of  the  vegetation  of  the  banks  is 
given,  in  order  to  present  as  clear  a  picture 
as  possible  of  the  conditions  obtaining  on  the 
banks  at  the  present  time. 

The  present  plant  covering  was  found  to  be 
in  process  of  destruction  by  certain  physio- 
graphic agencies.  Measurements  showing  the 
rapidity  of  action  of  these  agencies  are  given, 
and  methods  suggested  for  the  conservation 
of  the  vegetation.  In  this  connection  the 
soil-building  and  sand-binding  plants  of  the 
region  are  described  and  their  value  indi- 
cated for  reclamation  work. 

The  geographical  distribution  of  the  plants 
occurring  on  the  banks  is  discussed,  and  com- 
parisons instituted  with  other  points  on  our 
South  Atlantic  coast  and  with  the  littoral 
flora  of  Alabama.  The  littoral  floras  of 
North  and  South  Carolina  and  Alabama  are 
lound  to  be  typically  austro-riparian  in  char- 
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acter,  though  many  of  the  plants  common  on 
the  mainland  are  absent  from  the  wind-swept 
sandy  reefs. 

The  report  closes  with  a  classified  list  of 
the  268  species  of  ferns  and  flowering  plants 
collected.  Of  these,  11  are  new  to  the  flora  of 
North  Carolina. 

Dr.  W.  D.  Hoyt,  Bruce  Fellow,  Johns  Hop- 
kins University,  Baltimore,  Md.,  continued 
the  study  of  the  marine  algse,  begun  in  previ- 
ous summers.  This  region,  imlike  most  of  the 
southern  coast,  is  found  to  have  a  fairly  rich 
algal  flora,  one  hundred  and  nineteen  species 
being  recorded  up  to  the  present  time.  The 
location  of  Beaufort,  intermediate  between 
the  northern  and  southern  regions,  makes  this 
flora  of  special  interest,  since  many  forms 
reach  their  northern  limit  here,  while  others 
have  this  for  their  southern  boundary.  The 
presence  of  a  submerged  coral  reef  ofl  the 
coast  gives  a  supply  of  subtropical  forms  on 
the  beach. 

The  study  that  is  being  made  includes  the 
conditions  of  growth,  the  distribution  of  the 
algse,  and  the  factors  controlling  this  distribu- 
tion. Collections  were  made  throughout  the 
winter  (1908-09)  and  kept  for  study,  thus  giv- 
ing a  view  of  the  algse  throughout  the  entire 
year.  The  work  was  extended  to  the  coast 
south  of  Beaufort,  visits  being  made  to  nearly 
every  accessible  point  between  this  place  and 
Tybee,  Ga.  Notes  were  obtained  which  will 
furnish  interesting  comparisons  of  the  distri- 
bution and  conditions  of  growth  with  those  of 
Beaufort.  The  final  report  will  soon  be  sub- 
mitted. 

Mr.  Raymond  Binford,  professor  of  biology 
in  Guilford  College,  Guilford  College,  N.  C, 
worked  on  the  life  history  of  the  stone  crab, 
Menippe  mercenaruL  A  large  number  of 
crabs  were  kept  under  observation  in  tanks 
in  the  laboratory  and  in  floats  at  the  wharf. 
From  these  the  spawning  habits  were  ob- 
served and  the  development  up  to  the  third 
larval  stage  was  worked  out.  The  period 
from  spawning  to  hatching  covers  eleven  to 
thirteen  days,  from  hatching  to  the  third 
larval  stage  about  four  weeks.  At  this  time 
they    have    not    yet    reached    the    megalops 


stage.  The  strength  of  the  claw  muscle  was 
tested  and  the  molting  habits  observed.  Crabs 
were  collected  varying  in  size  from  4.5  mnL  to 
182  nun.  across  the  carapace.  A  study  of  the 
frequency  of  molting  and  the  increase  of  size 
at  each  molt  indicates  that  they  reach  the 
egg-laying  size,  56  mm.  across  the  carapace, 
within  a  year  from  the  time  of  hatching. 
About  a  thousand  of  these  stone  crabs  were 
caught  in  and  about  Beaufort  Harbor  during 
the  summer.  There  is  a  ready  sale  for  them 
at  65  cents  per  dozen. 

Eggs  from  other  species  of  crabs  were 
hatched  in  the  laboratory,  viz.,  the  mud  crab, 
the  oyster  crab,  a  crab  found  in  the  Atrina 
(Pinna)  shell,  one  taken  from  the  ChcBiop- 
ierus  tube  and  the  blue  crab,  Callinectes  sapi- 
du8,  Callineetes  was  followed  through  six 
molts  beginning  with  the  megalops  stage.  It 
made  those  molts  within  a  period  of  thirty- 
seven  days  and  reached  a  size  thirteen  milli- 
meters across  the  carapace.  Some  experi- 
ments in  hatching  and  rearing  the  young  were 
undertaken.  It  is  proposed  to  continue  woric 
along  this  line  during  the  coming  summer. 

Mr.  B.  H.  Grave,  Johns  Hopkins  Univer- 
sity, Baltimore,  Md.,  sx)ent  two  months  at  the 
laboratory  studying  the  anatomy  of  Airina 
(Pinna)  rigida  Dillwyn.  The  greater  part  of 
the  time  was  sx>ent  in  injecting  and  dissect- 
ing the  vascular  system.  Experiments  were 
carried  on  to  ascertain  the  rate  and  method 
of  the  growth  of  shell  and  an  attempt  was 
made  to  determine  whether  the  calcium  salts, 
used  in  shell  growth,  are  taken  directly  from 
the  sea  water  or  from  the  blood  of  the  mol- 
lusk.  The  results  of  this  work  will  soon  be 
ready  for  publication. 

Mr.  W.  H.  Kibler,  of  the  department  of 
science  of  the  Durham  High  School,  Durham, 
N.  C,  was  engaged  in  a  general  study  of  the 
fauna  of  Beaufort  and  a  study  of  the  embry- 
ology of  Arh<icia,  Toxopneuatea  and  Turritap' 
818.  In  studying  the  fauna  observations  were 
made  upon  about  forty  common  forms,  and  in 
addition  a  dozen  or  more  species  of  fishes 
were  collected  and  identified.  The  eggs  of 
Arhacia  and  Toxopneustes  were  artificially 
fertilized.    The  development  was  normal  and 
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reached  the  stage  of  the  fully  developed 
pluteus.  Later  stages  of  young  echinoderms 
were  obtained  in  tows.  The  eggs  of  Tur- 
rito^^sis  developed  through  the  planula  stage. 
Eggs  of  Chmtopiems  and  Thalassema  were 
artificially  fertilized. 

Mr.  George  W.  Comer,  3d,  medical  student 
at  the  Johns  Hopkins  University,  Baltimore, 
Md.,  spent  the  months  of  July  and  August 
collecting  and  studying  the  invertebrates. 

Henrt  D.  Alleb, 
Director 

SPECIAL  ARTICLES 

PRELIMINART   NOTE   ON   THE   LIFE  OF  GLACIAL 

LAKE  OHIOAGO 

Excavations  made  for  the  new  sanitary 
canal,  which  will  extend  from  Willmette  to 
the  North  Branch  of  the  Chicago  River  at 
Bowmanville,  have  disclosed  a  series  of  beds 
filled  with  organic  remains  which  reveal  very 
fully  the  characteristic  faunas  of  the  several 
stages  of  glacial  Lake  Chicago.  The  cut  at 
the  Bowmanville  end  of  the  canal  is  a  mile 
long;  the  depth  is  about  twenty-five  feet, 
fifteen  of  which  are  in  boulder  clay  (glacial 
till)  undisturbed  by  water  action.  The  upper 
ten  feet  are  composed  of  alternate  layers  of 
sand,  day,  peaty  material  and  shell  beds. 
These  strata  quite  fully  portray  the  biologic 
history  of  the  lake. 

The  area  through  which  the  canal  is  cut 
lies  behind  (west  of)  the  Hose  Hill  bar  and 
the  strata  exihibited  in  section  were  succes- 
sively the  bed  or  floor  of  Lake  Chicago.  These 
strata  may  be  described  as  follows :  AboVe  the 
till  there  is  a  bed  of  sand  from  two  to  twelve 
inches  in  thickness.  This  doubtless  repre- 
sents the  Glenwood  stage  and,  as  would  be 
expected,  no  life  is  present.  Above  the  sand 
is  a  bed  ten  to  eighteen  inches  thick,  com- 
posed of  clay  mixed  with  peaty  matter,  logs 
of  wood  and  leaves  of  trees  (oak  and  spruce). 
Molluscan  sheUs  of  the  genera  Planorhis, 
Physa,  Lymnoea,  Ancylus,  Sphamum,  Pisid- 
turn  and  Amnicola  aboimd.  The  presence  of 
this  extensive  deposit,  which  can  be  traced  the 
entire  length  of  the  canal,  beneath  deposits 
unquestionably  of  Calumet  time,  strongly  sup- 


ports, if  indeed  it  does  not  prove,  the  early 
contention  made  by  Dr.  Andrews  of  a  post- 
Olenwood  low-water  stage.  The  species  of 
mollusks .  are  mostly  those  found  in  swamps 
or  along  the  edges  of  shallow  bays  or  lakes. 

Above  the  clay  is  a  deposit  of  sand  and 
gravel,  two  to  nineteen  inches  in  thickness,  on 
the  surface  of  which  is  one  of  the  thickest 
beds  of  naiades  the  writer  has  ever  seen. 
There  are  upwards  of  a  dozen  species,  in- 
cluding Unio  gihhosus,  U.  crassidens.  Quad* 
rula  undulata,  Q.  ruhiginosa,  Q.  trigona,  Q. 
verrucosa  and  Q.  pustuloaa.  With  these  are 
associated  Campeloma,  Sphcerium  and  Oonio' 
hosts.  The  shells  are  species  which  frequent 
large  streams  of  more  or  less  rapidly  flowing 
water,  as  the  Illinois  and  Mississippi  rivers, 
which  f  aet,  together  with  the  unassorted  char- 
acter of  the  sand  and  gravel,  shows  that  there 
was  a  rapid  flow  of  water  from  the  lake  to  the 
Desplaines  outlet  behind  the  Eose  Hill  bar» 
This  deposit  is  believed  to  represent  the  Calu- 
met stage.  The  presence  of  Unio  crassidens 
is  of  great  interest,  as  this  species  is  not  now 
found  north  of  La  Salle  County  in  Illinois. 

Above  the  Naiad  deposits  there  are  alternate 
beds  of  clay  and  sand,  with  occasional  pockets 
of  shells,  the  aggregate  thickness  being  about 
thirty-two  inches.  The  presence  of  peaty 
matter  and  wood  afford  evidence  of  a  second 
low-water  stage.  In  one  of  these  deposits  the 
humerus  of  a  small  bird  was  found  as  well  as 
several  fish  spines. 

Above  this  deposit  there  is  a  bed  of  mol- 
luscan shells  forming  a  compact  mass  from 
one  and  one  half  to  five  inches  in  thickness. 
These  are  of  swamp  or  bay  8i)ecies  of  the 
genera  Lymnwa,  Planorhis,  Physa,  Valvata, 
Campeloma,  Amnicola,  Sphcsrium,  Pisidium, 
etc.  Naiades  are  uniformly  absent.  This 
deposit  was  formed  during  the  early  portion 
of  the  Toleston  stage,  when  the  area  behind 
the  Rose  Hill  bar  formed  a  reed-bordered  bay» 
Above  the  shell  bed  is  a  deposit  of  clay  seven 
to  twelve  inches  in  thickness,  and  above  this,, 
a  typical  peat  deposit  three  and  one  half  to 
eight  inches  in  thickness.  This  deposit  was 
formed  in  a  small  lake  or  pond,  as  it  is  of 
small  extent.     The  region  at  this  time  was  of 
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a  swampy  nature  and  contained  numerous 
tummer-dry  i)onds,  similar  to  those  found  in 
the  Skokie  Marsh  area.  Above  the  peat  de- 
posit the  surface  soil  is  about  two  feet  in 
thickness. 

It  has  been  stated  by  Qoldthwait^  and  others' 
that  there  are  no  certain  traces  of  life  in  the 
lake  during  the  Glenwood  and  Calumet  stages. 
It  may  be  true  that  life  was  not  abundant 
during  the  early  part  of  the  Glenwood  stage, 
but  the  evidence  afforded  by  the  deposits  dis- 
cussed above  conclusively  prove  that  life  was 
abundant  during  late  Olenwood  time,  very 
abundant  during  Calumet  time  and  has  con- 
tinued to  be  so  to  the  present  time,  for  the 
Chicago  Biver  as  well  as  the  smaller  streams 
and  summer-dry  ponds  in  this  area  now  teem 
with  molluscan  life. 

The  presence  of  a  species  of  spruce  (Picea 
evanstoni)  as  well  as  an  oak  (Quercus  mar- 
ceyana)  has  led  to  the  belief  that  a  climate 
similar  to  that  of  Alaska  prevailed  during  the 
early  part  of  the  period  (Olenwood)  during 
which  Lake  Chicago  was  forming.  The  pres- 
ence of  Unio  crassidens,  essentially  a  southern 
species,  in  the  Calumet  deposit,  indicates,  ap- 
parently, a  period  of  higher  temperature  dur- 
ing this  later  time.  That  this  species  had  a 
much  more  northern  distribution  during  early 
postglacial  time  is  evidenced  by  its  presence 
in  a  deposit  at  Oreen  Bay,  Wisconsin.' 

The  northern  records  of  crasaidens  may  be 
tabulated  as  follows: 

South  of 
Oreen  Bay 
Becord 

WiBConsin,  between  Prairie  du  Chien 

and  De  Soto*  80  miles. 

Minnesota,  not  recorded. 

Iowa,  Lansing* 80  miles. 

Michigan,  not  recorded. 

Illinois,  Utica,  La  Salle  Co.*  220  miles. 

Ohio,  Scioto  River^    260  miles. 

Indiana,  Tippecanoe  River* 230  miles. 

*Bull.  111.  Geol.  Surv.,  No.  7,  p.  63,  1908. 

*  Alden,  "  Geol.  Atlas  of  U.  S.,"  Chicago  Folio, 
No.  81,  p.  11,  1902. 

■Wagner,  NautiluSy  XVIII.,  pp.  97-100,  1905. 
This  specimen  has  been  personally  examined. 

♦Chadwick,  Bull  Wis,  Nat.  Hist.  8oc.,  IV.,  p. 
95,  1906. 


The  most  northern  extension  of  this  species 
at  the  present  time  is  in  the  Mississippi  Biver, 
where  it  has  been  collected  as  far  north  as 
Prairie  du  Ohien  and  probably  lives  as  far 
north  as  De  Soto.  In  Illinois  and  Indiana 
the  northern  range  is  150  miles  farther  south 
Crassidens  is  essentially  a  southern  species, 
abundant  in  the  southeastern  part  of  the 
United  States  where  its  center  of  distribution 
is  in  the  neighborhood  of  Tennessee.  Its 
northern  extension  indicates  a  more  genial 
climate  than  that  which  now  prevails  in  the 
northern  states.  The  route  of  migration  to 
Green  Bay  is  difficult  to  predict  with  cer- 
tainty. The  Lake  Chicago  fauna  undoubt- 
edly migrated  up  the  Mississippi-IIlinois- 
Besplaines  Rivers.  It  is  interesting  to  note 
that  the  species  associated  with  crassideiu  are 
typical  of  a  temperate  climate  and  are,  for  the 
most  part,  living  in  this  region  at  the  present 
time. 

It  is  very  important  that  records  of  erassi- 
dens,  both  fossil  and  recent,  be  secured  in 
Wisconsin,  Michigan  and  northern  Illinois, 
Indiana  and  Ohio.  It  is  possible  that  the  bed 
of  glacial  Lake  Maumee  would  reveal  strata 
similar  to  those  observed  in  Lake  Chicago, 
and  as  crassidens  is  found  in  the  Wabash 
River,  it  may  have  migrated  into  Lake 
Maumee. 

Studies  on  this  subject  are  not  now  far 
enough  advanced  to  warrant  generalizations. 
A  report  illustrated  by  photographs  and  strati- 
graphical  sections,  and  with  tables  of  the  spe- 
cies, together  with  their  geographic  distribu- 
tion, past  and  present,  is  in  preparation.  The 
writer  would  solicit  authentic  northern  records 
of  crassidens  for  the  purpose  of  establishing 
the  present  geographic  distribution  of  this 
species.  It  would  also  be  of  great  value  if 
crassidens  could  be  discovered  in  postglacial 
deposits  in  Wisconsin  and  Michigan,  as  well 
as  in  northern  Ohio  and  Indiana.     FuU  credit 

'Museum  record. 

•  Baker,  Bull.  111.  State  Lab.  N.  H.,  VII.,  p.  77, 
1906. 

^  Sterki,  Proc.  Ohio  Acad.  8oi.,  IV.,  p.  392,  1907. 

*  Daniels,  27th  An.  Rep.  Dept.  Geol.  Ind.,  p.  650, 
1902. 
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will  be  giyea  in  the  final  report  for  any  assiet- 
ance  of  this  character,  ebould  such  be  sub- 
mitted to  the  writer. 

Frank  C.  Baseb, 

Curator 
Chicago  Acasemt  of  Sciehces 


COLLBTOTRICHUU   FALCATUU  IN  THE   UNITED 
STATES 

DuRiNO  dte  past  two  years,  while  studying 
the  diseaeeB  of  sugar-cane,  careful  search  has 
been  made  for  those  which  are  troublesome  in 
other  countries  but  which  are  not  known  to 
occur  in  the  United  States.  During  the  past 
year  one  of  these  has  been  found  in  Louisiana, 
and  from  material  received  from  another  state, 
this  may  be  more  widely  distributed  than  was 
at  first  thought.  This  disease  ia  one  which  is 
caused  by  the  fungus  CoUetotriekutn  faleaium 
Went.  This  has  been  reported  previously  in 
nearly  every  sugar  raising  country  in  the 
world,  in  some  places  doing  a  large  amount  of 
damage.  According  to  Butler"  this  fungus 
sometimes  causes  an  immense  loss  in  Bengal. 
Several  common  names  have  been  applied  to 
this  disease,  but  the  one  in  most  common  use 
in  English-speaking  countries  is  the  red-rot 

The  first  specimen  of  this  disease  was  found 
on  a  plantation  in  Orleans  parish,  Louisiana, 
in  September,  1909.  One  cane  was  found 
which  had  a  lesion  about  two  centimeters  in 
diameter  which  was  covered  with  the  fruiting 
pustules  of  this  fungus.  No  other  diseased 
stalk  waa  found  in  the  field.  I  was  not  will- 
ing to  make  a  positive  identification  at  the 
time  because  the  causative  fungus  is  very 
similar  to  CoUetotriehum  lineola  Cda.,  which 
occurs  very  abimdantly  on  Johnson  Grass  in 
this  region,  and  it  was  barely  possible  that 
this  latter  fungus  had  gained  an  entrance 
into  a  wound  in  the  cane.  But  since  other 
material  has  been  received  there  seems  little 
doubt  but  what  this  was  the  true  red-rot 
fungus. 

'  Bntler,  E.  J.,  "  Fungus  Diaeasee  of  the  Sugar- 
cane in  Bengal,"  Ifetnoira  Dept.  Agr.  in  India, 
BoUnical  Series,  Vol.  I.,  No.  3,  Pu»a,  1806. 


During  the  fall  and  winter  of  19 
1910,  a  planter  in  Oeorgia,  Mr.  W.  1 
denbery,  of  Oairo,  who  has  had  cons: 
trouble  with  a  disease  in  his  cane  wrot 
sugar  station  at  New  Orleans  and  al 
specimens.  This  material  was  resent 
and  I  have  since  made  a  careful  studj 
trouble.  There  is  no  doubt  but  the 
the  red-rot  disease  in  a  very  serious  foi 
estimates  that  one  third  of  the  cane  w 
wished  to  use  for  planting  waa  disease 

As  this  disease  is  generally  confineij 
inside  of  the  stalk,  an  examination  of 
temal  part  usually  shows  but  very  Iittl< 
trouble.  Unless  the  cane  is  severely 
the  disease  would  ordinarily  be  ovei 
unless  it  waa  examined  very  carefully 
less  the  stalks  were  split.  However,  w 
cane  is  severely  affected,  the  rind  covei 
nodes,  and  even  strips  on  the  interno 
come  dark  brown  in  color,  and  the  e 
usually  dead.  If  the  stalks  are  sp 
nodal  region  will  be  found  to  be  ha 
cayed,  with  strips  of  red  and  brown  ex 
out  into  the  intemodes.  One  of  the 
guisbing  characters  of  the  disease  is  tl 
ence  of  light-colored  spots  surrounded 
or  brovTn  tissue.  These  were  fairly  al 
in  the  Georgia  material.  These  have  n 
satisfactorily  explained  but  it  appear 
they  are  points  where  the  fungus  is  ] 
it  generally  not  being  present  in  the  i 
brown  surrounding  tissue. 

The  fungus  was  found  fruiting  ii 
large  interned  al  lesions  on  some  si 
joints  of  one  stalk,  on  the  brownish 
nodes  of  two  stalks,  and  also  fruitei 
split  stalk  that  was  kept  moist.  Id  tb 
case,  the  fruiting  postules  developed  < 
from  the  diseased  center  of  the  no 
microscopical  examination  of  the  c 
tissue  of  the  cane  showed  the  presence 
typical  mycelium  and  many  of  the  b 
"  appressoria  "  in  the  host  cells.         » 

This  fungus  is  very  similar,  if  not  ic 
from  a  morphological  standpoint,  to  i 
triehum  lineola  Cda.,  mentioned  abovi 
latter  fungus  has  also  been  studied  and 
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lation  experiments  have  been  tried  on  sugar 
cane  but  without  success.  The  fungus  would 
grow,  and  also  fruit  to  some  extent,  at  the 
point  of  inoculation,  but  would  not  spread 
into  the  healthy  tissue. 

C.  W.  Edqertoit 

LOUIBIAITA   AOBICULTUBAL 
EXPEBIHENT    StATIOIT 


800IETIE8  AND  ACADEMIES 

THE   0E0L06I0AL  BOGIETT  OF   WASHINGTON 

At  the  229th  meeting  of  the  society,  held  at 
the  Greorge  Washington  University  on  Wednesday 
evening,  March  9,  1910,  informal  commimicationa 
were  presented  as  follows: 

Mr.  Chas.  A.  Davis  exhibited  a  map  showing 
the  distribution  of  workable  peat  deposits  in  the 
United  States  and  their  relation  to  the  areas  of 
glaciation  and  heavy  precipitation. 

Mr.  £.  6.  Woodruff  presented  a  diagram  con- 
structed from  measurements  made  along  an  out- 
crop of  coal  beds  in  central  Wyoming,  showing 
their  pronounced  lenticular  character. 

Mr.  J.  T.  Pardee  exhibited  photographs  and  a 
sketch  map  of  the  region  covered  by  the  former 
glacial  Lake  Missoula,  which  once  occupied  some 
4,'500  square  miles  in  the  drainage  basin  of  the 
Clark  Fork  in  northwestern  Montana  and  was 
dammed  by  a  south  flowing  ice  tongue  of  the 
Cordilleran  ice  cap  near  Lake  Pend  d'Oreille. 

Regular  Program 

A  Miorosoopioal  Study  of  some  Sulphide  Ores: 

F.  B.  Laney. 

A  Proposed  Clasaifioation  of  Petroleum  amd  Nat- 
ural Oas  Fields  hosed  on  Structure:  Fredebick 

G.  Clapp. 

The  classification  is  a  tentative  one  which  was 
evolved  at  least  in  part  in  order  to  illustrate  to 
oil  operators  the  differences  in  geological  condi- 
tions in  different  fields.  The  main  divisions  of 
the  classification  are  as  follows:  (I.)  Anticlinal 
and  synclinal  structures;  (a)  strong  anticlines 
standing  alone,  (&)  well-defined  anticlines  and 
synclines  alternating,  (o)  monoclinal  slopes  with 
change  in  dip,  {d)  terrace  structures,  (e)  broad 
geantidinal  folds.  (IL)  Domes,  or  quaquaversal 
structures  (Salines),  (III.)  Sealed  faults. 
(IV.)  Oil  and  gas  sealed  in  by  asphaltic  deposits. 
(V.)  Contact  of  sedimentary  and  crystalline 
rocks.     (VI.)   Joint  stacks. 

As  examples  of  subclass  I.  (a),  the  fields  on 
the  Eureka- Volcano-Burning  Springs  anticline  of 


West  Virginia  and  certain  California  ftelds  an 
given.  In  subclass  I.  (6)  are  placed  most  of  tlie 
fields  related  to  anticlines  and  synclines  in  the 
Appalachian  province,  the  Caddo  field  of  Loaiii- 
ana,  the  Coalinga  and  Los  Angeles  fields  of  Cali- 
fornia and  the  Burma  and  other  well-known  fields 
in  other  countries.  The  majority  of  the  oil  and 
gas  pools  of  southeastern  Ohio  belong  in  division 
I.  (o),  or  in  I.  {d)  which  iff  an  exaggerated  form 
of  I.   (o).    The  best  example  known  of  snbdaas 

I.  (e)  is  stated  to  be  the  extensive  field  on  the 
Cincinnati  anticline  in  Ohio  and  Indiana.    CisM 

II.  includes  the  fields  of  the  gulf  coastal  plain. 
Class  III.  is  exemplified  by  certain  pools  in  the 
Lompoc  field  and  perhaps  other  fields  of  southern 
California.  Class  IV.  is  somewhat  hypothetieal, 
so  far  as  oil  and  gas  accumulations  of  eocmomie 
value  are  concerned,  but  it  may  be  exemplified 
by  the  pitch  lake  of  Trinidad.  Class  V.  is  known 
to  exist  in  the  Province  of  Quebec  and  to  some 
extent  in  northern  New  York  state,  where  natoral 
gas  is  found  in  the  arkoee  Eone  of  the  Potsdam 
sandstone  resting  on  prominent  knobs  in  the 
underlying  crystalline  rocks.  Class  VI.  was  added 
after  the  discussion  in  accordance  with  a  sugges- 
tion by  Mr.  M.  R.  Campbell.  An  example  of  it 
is  a  part,  at  least,  of  the  Florence  oil  field  in 
Colorado.  In  illustrating  the  proposed  classifica- 
tion, several  notable  deficiencies  in  past  assump- 
tions of  geologists  and  oil  operators  were  men- 
tioned, and  the  lessons  to  be  drawn  from  them  in 
the  light  of  recent  developments  were  emphasised. 

Some  Notes  on  the  Mammoth  Cave,  Kentwkff: 

James  H.  Gaudneb. 

The  Mammoth  Cave  is  essentially  a  produet  of 
solution  in  the  St.  Louis  Limestone,  which  in  this 
section  of  Kentucky  is  about  600  feet  thick 
Meteoric  waters  charged  with  carbonic  acid  gas 
began  permeation  of  joint  planes  in  the  limestone 
as  soon  as  Green  River  had  cut  its  channel 
through  the  Kaskaskia  sandstone  into  the  St 
Louis.  In  the  opinion  of  the  speaker  these  joints 
were  produced  by  pressure  exerted  from  the  Cin- 
cinnati Arch  either  by  movements  of  uplift  or 
subsequent  settling.  The  drainage  of  this  section 
of  Kentucky  is  chiefiy  underground  where  the 
St.  Louis  is  the  surface  rock  and  the  formation 
is  one  abounding  in  subterranean  caverns. 

The  present  entrance  to  the  cave,  which  is  in 
the  hills  bordering  the  east  banks  of  Green  River, 
is  doubtless  the  original  exit  of  Echo  River, 
though  this  stream  has  found  lower  outlets  from 
time  to  time  and  is  now  about  195  feet  below  this 
level.     Writers  on  the  cave  have  considered  this 
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entrance  in  the  light  of  its  being  an  opening  pro- 
duced by  falling  in  of  the  roof.  It  has  this  ap- 
pearance due  to  the  acciunulation  of  talus  in 
front  of  the  mouth. 

Brief  references  were  made  to  the  fauna  of  the 
caye  in  its  relation  to  the  effects  of  environment 
in  the  origin  of  species.  Physical  and  geological 
phenomena  were  discussed  including  the  move- 
ments of  air  currents,  origin  of  calcium  nitrate, 
deposits  •f  calcium  carbonate  and  gypsum 
rosettes. 

F&ANOOis  E.  Matthes, 

Secretary 

THE   SOCIETY   VOS  EXFEBIHENTAL  BIOLOGY   AND 

MEDICINB 

Thx  thirty-eighth  meeting  has  held  at  the 
Cornell  University  Medical  College  on  Wednesday, 
April  20,  1910,  at  8:16  P.M.,  with  Presid^t  Mor- 
gan in  the  chair.    An  executive  meeting  was  held. 

New  members  elected:  Anna  W.  Williams,  Kath- 
arine R.  Collins^  A.  J.  Goldfarb  and  Herman  M. 
Adler. 

Members  present:  Atkinson,  Auer,  Beebe,  R.  I. 
Cole,  Cooke,  Crile,  Dochez,  Ewing,  Foster,  Gies, 
Jackson,  Jacobs,  Joseph,  Kast,  Lamar,  Lee,  Levin, 
Leo  Loeb,  Lusk,  MacCallum,  McClendon,  Meltzer, 
A.  Meyer,  Morgan,  Murlin,  Noguchi,  Opie,  Pearce, 
Rous,  Shaffer,  Shaklee,  Torrey,  Van  Slyke,  Weil, 
Wolf. 

Scientific  Program 

*'  On  the  Behavior  of  Autodermic  and  Isodermic 
Skin  Grafts  in  Cancer,"  G.  W.  Crile. 

''Further  Observations  on  the  Hemolysis  in 
Cancer,"  G.  W.  Crile. 

"On  the  Neurocytologic  Changes  in  Shock,  In- 
fections, Grave's  Disease  and  with  Certain  Drugs," 
G.  W.  Crile. 

"  On  Yeast  Nucleic  Acid,"  P.  A.  Levene  and  W. 
A.  Jacobs. 

"  The  Contact  Irritability  of  the  Uterine  Mu- 
cosa," Leo  Loeb. 

**  Adsorption  of  Venom  of  Heloderma,"  Leo 
Loeb  and  M.  S.  Fleisher. 

^  A  Note  on  Parabiosis  between  Mice  and  Rats," 
R.  A.  Lambert. 

"  A  Demonstration  of  the  Inhibitory  Effect  of 
Magnesium  upon  Normal  and  Artificial  Peristalsis 
of  the  Stomach  and  the  Duodenum,"  D.  R  Joseph 
and  S.  J.  Meltzer. 

"Recovery  from  Fatal  Doses  of  Strychnine  by 
the  Aid  of  Ourarin  and  Artificial  Respiration 
(Insuiflation  Method),"  A.  O.  Shaklee  and  S.  J. 
Meltger. 


"Intracellular  Proteolytic  Enzymes  of  the 
Liver,"  A.  R.  Dochez. 

"  Enzymes  and  Antienzymes  of  the  Blood  Serum 
with  Certain  Degenerative  Changes  in  the  Liver," 
Eugene  L.  Opie  and  B.  I.  Barker. 

"A  Preliminary  Note  on  Experimental  Lobar 
Pneumonia  with  a  Demonstration  of  Specimens," 
R  V.  Lamar  and  S.  J.  Meltzer. 

"Experiments  bearing  on  the  Nature  of  the 
Karyokinetic  Figure,"  T.  H.  Morgan. 

"The  Effect  of  Vagus  Section  upon  Serum 
Anaphylaxis  in  Guinea-pigs,"  J.  Auer. 

"  Notes  on  the  Vaso  Reaction  in  Dogs  produced 
by  Injections  of  Extracts  of  the  Tubercle  Bacil- 
lus," J.  P.  Atkinson  and  Charles  B.  Fitzpatric. 

"Immunity  to  the  Growth  of  Cancer  induced 
in  Rats  by  Treatment  with  Mouse  Tissue,"  Isaac 
Levin. 

"  The  Early  Stages  of  the  Spontaneous  Arterial 
Lesions  in  the  Rabbit,"  Isaac  Levin  and  John  H. 
Larkin. 

(A)  "Artificial  Cyclopia  in  the  Smelt,"  (B) 
"  Cataphoresis  of  Proteids  in  the  Living  Cell," 
J.  F.  McClendon. 

"Nitrogen  and  Sulphur  Metabolism  in  Morbus 
Ceruleus,"  N.  B.  Foster. 

The  following  communications  were  read  by 
title: 

"Parenteral  Protein  Assimilation,"  P.  A.  Le- 
vene and  G.  M.  Meyer. 

"A  Method  of  Isolating  the  Cerebro-medullary 
Circulation,"  Arthur  B.  Eisenbrey. 

"A  Reversion  of  the  Starch-dextrin  Reaction," 
Edward  T.  Reichert. 

(A)  "The  ROle  of  Alkali  in  the  Development 
of  the  Egg  of  the  Sea-urchin,"  (B)  "  How  can  the 
Process  Underlying  Membrane  Formation  cause 
the  Development  of  the  Egg?"  Jacques  Loeb. 

"An  Investigation  of  the  Place  of  Formation 
of  Immune  Bodies  by  the  Method  of  Organ  Trans- 
plantation," A.  B.  Luckhardt. 

"The  Concentration  of  Ammonia  in  the  Blood 
of  Dogs  and  Cats  Necessary  to  produce  Ammonia 
Tetany,"  Clara  Jacobson. 

"The  Non-production  of  Sugar  from  Xyrosin 
and  Glucosamin  in  Phlorhizin  Glycosuria,"  A.  I. 
Ringer  and  Graham  Lusk. 

"The  Daily  Curve  of  Nitrogen  Elimination  in 
the  Pregnant,  as  compared  with  the  Non-pregnant 
Dog,"  J.  R.  Murlin. 

"Rate  of  Contraction  of  Muscle  under  the 
Infiuenoe  of  a  Voluntary  Stimulus,"  H.  B. 
Williams. 
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"  Filtration    tkrough     Collodion    Sacs/'    Edna 
Steinhardt. 

The  Activation  of  Pancreatic  Extract,"  A.  R. 


« 


Dochez. 


EuGENS  L.  Opie, 
Secretary 


THE  AMEBICAIT   CHEMICAL  BOCIETT 
NEW    YORK    SECTION 

The  seyenth  regular  meeting  of  the  sesgion  of 
1909-10  was  held  at  the  Chemists'  Club  on  Fri- 
day, April  8. 

Dr.  F.  D.  Dodge  read  a  paper  entitled  ''Notes 
of  the  Determination  of  Essential  Oils." 

The  remainder  of  the  program  consisted  of  a 
symposium  on  leather^  arranged  by  Dr.  Allen 
Rogers,  which  included  the  following  papers: 

"General  Outline  of  the  Industry,"  Allen 
Rogers. 

"  The  Process  of  Bating,"  Alan  A.  Claflin. 

"Vegetable  Tanning  Materials,"  JohnH.  Yocum. 

"Recent  Advances  in  Chrome  Tannage,"  Otto 
P.  Amend. 

"  The  Coloring  of  Leather,"  F.  E.  Atteaux. 

"  Oils  used  in  the  Leather  Industry,"  Edgar 
A.  Prosser.  C.  M.  Joyce, 

Becretary 

THE  UTAH  ACADEMY  OF   SCIENCES 

The  third  annual  meeting  of  the  academy  was 
held  at  Salt  Lake  City,  on  Friday  and  Saturday, 
April  1-2,  1910. 

The  sessions  opened  at  8  p.m.  Friday  evening 
and  2  p.m.  Saturday  afternoon.  President  W.  C. 
Ebaugh  occupied  the  chair. 

At  the  annual  election  held  on  Saturday  after- 
noon, the  following  officers  and  members  of  the 
council  were  choeen: 

PreMmt—Di,  E.  D.  Ball,  Utah  Experiment 
Station,  Logan. 

Firet  Vioe-preeident—C.  C.  Spooner,  Salt  Lake 
High  School. 

Second  Vice-president— Dr.  S.  BL  Goodwin,  Proc- 
tor Academy,  Provo. 

Secretary— A,  0.  Garrett,  Salt  Lake  High 
School. 

Trettsurer-John  B.  Forrester,  Salt  Lake  City. 

Councilor8-at-large—'PTofe690T  Marcus  E.  Jones, 
Dr.  C.  T.  Vorhiea,  A.  F.  Greaves- Walker. 

The  following  papers  were  read  at  the  annual 
meeting: 

"  A  General  Survey  of  the  Jurassic  of  South- 
eastern Utah,"  John  B.  Forrester,  Salt  Lake  City. 

"  Mendelism,"  Dr.  E.  D.  Ball,  Utah  Experiment 
Station,  Logan. 


President's  address.  Dr.  W.  C.  Ebaugh,  Uaifer- 
sity  of  Utah,  Salt  Lake. 

"  Preliminary  Report  on  the  Animals  of  Great 
Salt  Lake,"  Dr.  C.  T.  Vorhies,  University  of  UUh, 
Salt  Lake  City. 

"Recent  Analyses  of  Water  from  Great  Salt 
Lake,"  Wallace  Macfarlane,  Salt  Lake  City. 

"Preliminary  Report  of  the  Plants  of  Great 
Salt  Lake,"  L.  L.  Daines,  University  of  Utah,  Salt 
Lake  City. 

"Recent  Progress  in  Economic  Entomolc^," 
Professor  E.  G.  Titus,  Utah  Agricultural  College, 
Logan. 

"  Efflorescence  or  Scum  on  Brick  Work,"  A  F. 
Greaves- Walker,  Salt  Lake  City. 

"A  Reported  Occurrence  of  Native  Iron  in 
Utah,"  Dr.  W.  C.  Ebaugh,  Univerwty  of  Utah, 
Salt  Lake  City. 

"  The  Composition  of  Solids  Precipitated  from 
the  Atmosphere  during  'Salt  Storms,'"  Dr.  W. 
0.  Ebaugh. 

A.  O.  Gabbett, 
Secrttarjf 

ST.  LOUIS  aKcnojf,  American  chemical  societt 

ST.  LOUIS  CHEMICAL  SOCIETY 

The  following  papers  have  been  presented  before 
these  two  affiliated  chemical  societies,  at  the 
meetings  held  in  January,  February,  March  and 
April,  1910. 

"Timber  Preservation,"  Messrs.  A.  L.  Earn- 
merer  and  E.  B.  Fulks. 

"The  Action  of  Magnesium  upon  the  Vapors 
of  Organic  Compounds,"  Professor  E.  H.  Keiser. 

"The  Extraction  of  Glycerine  from  Soap  Lye," 
Mr.  Clarence  B.  Cluflf. 

"  Chemistry  in  America  and  Germany,"  **  Elec- 
trolytic Preparation  of  Hydrazine,"  Mr.  R.  F. 
Weber. 

"Terpeneless  Extract  of  Lemon,  and  Methods 
of  Analysis  thereof,"  Dr.  S.  H.  Baer. 

"A  Rapid  Method  of  Estimating  Iron  in  Iron 
Ores,"  Dr.  LeRoy  McMaster. 

"  Ozone  in  Water  Treatment,"  Mr.  W.  F.  Mont- 
fort. 

The  two  societies  also  have  visited  the  plants 
of  the  Laclede  Gas  Light  Company  and  of  the 
N.  K.  Fairbanks  Co.,  the  plant  of  the  latter  com- 
pany, in  St.  Louis,  being  engaged  in  the  manufae* 
ture  of  laundry  soap  and  washing  powder. 

R.  NOKBIS  Shbeve, 
Sec.  St,  Louis  Sec.  Atner.  Ohem.  Boe. 

Geo.  Lang,  Jb., 
Rec.  Sec.  St.  Louis  Chem.  Boc 
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THE    AMERICAN    ASSOCIATION    FOR    THE 
ADVANCEMENT   OF   SCIENCE 

THE  WORK  OF  THE  HIGHER  EDUCATION 

ASSOCIATION  * 

The  Higher  Education  ABsociation  was 
formed  in  May,  1909,  under  a  charter 
which  will  be  referred  to  later.  It  was  not 
formed  to  increase  college  endowment  or 
teaching  facilities,  but  rather  to  bring 
about,  if  possible,  changes  in  the  methods 
and  results  of  the  various  departments  of 
the  college,  to  organize  and  conduct  a  cam- 
paign to  obtain  better  educational  results 
from  the  splendid  equipment  of  men,  ma- 
terial and  money  with  which  the  American 
people  have  endowed  the  American  col- 
leges. 

To  understand  the  association's  pur- 
poses it  is  necessary  to  know  its  point  of 
view.  In  what  I  shall  say  at  this  time  I 
shall  speak  almost  exclusively  of  the  col- 
lege as  an  institution  and  not  of  the  teach- 
ing force  as  individuals;  of  the  o£Scial  col- 
lege and  its  lack  of  methods,  or  its  false 
and  archaic  methods;  of  its  catalogue  or 
diploma  values  as  distinguished  from  its 
educational  values;  of  the  cast-iron  armor 
of  formalism  with  which  the  institution  as 
such  benumbs  or  kills  the  life-giving  edu- 
cational efforts  of  the  teaching  force. 
However  harshly  I  may  speak  of  the  insti- 
tutional methods  and  ideals,  I  have  the 
greatest  possible  sympathy  with  the  men 
and  women  who  are  fettered  by  these  meth- 
ods, and  who  are  often  condemned!  to  make 
bricks  without  straw. 

To  make  myself  clear  I  must  point  out 
as  briefly  as -possible  how  and  why  the 

^  Read  before  Section  L,  Boston,  December,  1909. 
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American  colleges  have  changed  their 
official  emphasis  from  training  for  char- 
acter and  citizenship  to  training  for  class- 
room work  and  marks,  and  examinations 
to  test  class-room  acquirements  and  for 
grade  promotion. 

Until  about  a  century  ago  every  college 
was  conducted  as  a  boarding-school  home, 
with  moral,  religious  and  mental  growth 
as  a  matter  of  far  more  serious  concern 
that  class-room  work  or  diploma  values, 
and  without  any  catalogues. 

A  six  months'  probationary  period  for 
freshmen  prevailed  at  Yale  till  1848,  but 
officially  applied  to  moral  conduct  and 
not  to  class-roam  m/xrhing.  The  Yale  laws 
provided  that. 

The  aenior  Tutor  shall  keep  a  matriculation 
book,  in  which  erhall  be  postered  the  names  of 
all  students,  who  by  their  regular  behavior,  and 
attention  to  collegiate  duties,  for  six  months  at 
least  after  their  admission,  shall  exhibit  evidence 
satisfactory  to  the  Faculty  of  their  unblemished 
moral  character.  And  if  any  candidate  shall  fail 
of  exhibiting  such  evidence,  within  a  reasonable 
time,  he  shall  be  allowed  to  attend  on  the  exer- 
cises of  the  College  no  longer.  Each  candidate 
shall  be  particularly  required  to  exhibit  proof 
that  he  is  not  guilty  of  using  profane  language. 
All  those  who  are  Students  on  probation,  as  well 
as  the  regular  members  who  have  been  matricu- 
lated, shall  be  subject  to  the  laws,  penalties  and 
discipline  of  the  College.  No  candidate's  name 
shall  be  registered,  until  he  shall  have  subscribed 
the  following  engagement: 

I,  A.  B.,  on  condition  of  being  admitted  as  a 
Student  of  Yale-CoU^e,  promise,  on  my  Faith 
and  Honor,  to  observe  all  the  Laws  and  Regula- 
tions of  this  College;  particularly,  that  I  will 
faithfully  avoid  using  profane  language,  gaming, 
and  all  indecent,  disorderly  behavior,  and  dis- 
respectful conduct  to  the  Faculty  of  the  same: 
as  witness  my  hand, 

A.  B. 

A  study  of  Yale's  printed  laws  from 
1765  to  1906  enables  us  to  trace  certain 
fundamental  changes  in  the  .college  and  its 
ideals.  Seventy  per  cent,  ^f  the  laws  of 
1774  related  to  the  regulation  of  the  stu- 


dent's personal  and  college  life  as  distin- 
guished from  class-room  work  or  the  func- 
tions of  the  college  or  its  departments. 
Two  chapters  were  entitled,  respectively, 
''Of  a  pious  and  religious  life"  and  "Of 
a  regular  moral  behavior."  The  entire 
examination  is  treated  in  fourteen  lines, 
as  follows: 

No  Person  may  expect  to  be  admitted  into  this 
College,  unless,  upon  an  Examination  by  ths 
President  and  Tutors,  he  shall  be  found  able 
extempore  to  read  accurately,  construe  and  pane 
Tully,  Virgil^  and  the  Greek  Testament,  and  shall 
be  able  to  write  true  Latin  in  Prose,  and  hath 
learnt  the  Rules  of  Prosody  and  vulgar  Arith- 
metic; and  shall  bring  suitable  Testimony  of  a 
blameless  Life  and  Conyersation. 

About  the  twentieth  of  July  (on  a  Day  ap- 
pointed by  the  President)  the  Senlor-Sophisters 
shall  appear  in  the  Chapel,  to  be  examined  by  the 
President,  Fellows,  Tutors,  or  any  other  Gentle- 
men of  liberal  Education,  touching  their  Knowl- 
edge and  Proficiency  in  the  learned  Languages, 
the  liberal  Arts  and  Sciences,  and  other  Qualifi- 
cations  requisite  for  receiving  a  Bachelor's  Degree. 

There  was  nothing  about  marks  or  the 
marking  system.  This  relative  unim- 
portance of  class-room  work,  examinations 
and  the  marking  system  gradually  changed 
until  in  the  printed  laws  of  1906  we  find 
the  proportion  more  than  reversed,  and 
only  ten  lines,  or  95  words,  devoted  to 
conduct  as  such,  while  over  13  pages,  or 
about  450  lines,  relate  to  the  marking  ^s- 
tem,  class-room  work  and  grade  examina- 
tions. The  laws  of  1774  were  not  supple- 
mented by  any  catalogue.  The  present- 
day  laws  are  a  mere  supplement  to  an 
800-page  catalogue.  I  call  attention  to 
this  entire  change  of  official  emphasis 
merely  to  direct  your  thoughts  to  the 
genesis  and  results  of  a  rightrabout  move- 
ment universal  in  the  coUeges  which,  if 
studied  earnestly  and  impartially,  may 
show  us  the  source  of  some  of  our  present 
troubles  and  the  way  out. 

The  life  of  the  bread-winning  citizen  is 
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lived  npon  three  distinct  planw:  the  stat- 
utory or  goTemmental  plane,  wherein  the 
written  law  defines,  commands  or  forbids 
certain  rights,  duties  and  acts;  the  con- 
tract or  commimily  plane,  wherein  con- 
tracts, more  or  less  formal,  govern  his  re- 
lations with  his  fellowB  in  the  community 
and  in  his  profession  or  business;  and 
lastly,  the  home  plane,  wherein  the  parent 
or  other  head  teaches  and  enforces  bis  pre- 
cepts fmd  his  commands  under  quite  a  dif- 
ferent law  than  that  of  the  govemmental 
or  community  planes. 

Turning  to  the  governmental  plane,  we 
find  that  the  statute  recognizes  and  pun- 
ishes legal  crimes  and  misdemeanors  but 
not  moral  or  social  vices.  It  takes  no  cog- 
nizance of  even  the  blackest  lie  unless  it 
assumes  the  form  of  legal  perjury  or  of 
criminal  slander  or  libel.  It  does  not  reach 
private  betting  or  gambling,  or  many  other 
forma  of  social  vices,  any  more  than  it 
does  selfishness,  sloth,  inattention  to  busi- 
ness, breach  of  contracts,  overreaching, 
Sabbath  breaking  and  thousands  of  other 
things  which  we  speak  of  as  moral  or  social 
ihortcomings.  These  belong  to  the  com- 
munity or  home  planes. 

The  statute  can  not  make  a  man  honest 
or  moral  or  religions  any  more  than  it  can 
make  him  fat  or  lean,  or  say  what  he  shall 
eat  or  drink,  or  how  he  shall  train  his 
children  or  treat  hia  wife.  The  statute, 
like  all  forms  of  governmental  control,  is 
artificial  and  inherently  weak,  and  covers 
only  the  relation  of  the  individual  to  the 
government  or  to  those  who  have  joined 
with  him  in  giving  up  certain  natural 
rights  that  they  may  have  the  protection  of 
a  common  government.  From  its  very 
nature,  the  statutory  plane  is  the  weakest 
and  lowest  in  our  lives,  unknown  in  strictly 
patriarchal  times  and  a  necessity  only  as 
communities  form  and  grow  and  inter- 
mingle.    The  statute  has  little  to  do  with 


moral  character.  If  the  veriest 
breaks  the  statute  he  is  guilty  of  i 
or  misdeameanor,  and  if  the  worst 
keeps  within  the  written  law,  or 
proved  guilty,  he  is  accounted  in 
By  careful  observance  of  the  writte 
man  does  not  become  a  model  citize 
the  contrary,  be  may  be  dishonest, 
orable  or  shiftless  in  hia  professii 
business  career,  or  be  profligate 
home,  or  be  selfish,  cross-grained  t 
lovely  in  every  way.  In  fact,  it 
latter  kind  of  men  who  are  most  li 
observe  the  letter  of  the  statute. 

When  there  was  no  adequate  p 
tory  school  system  below  the  college 
the  last  room  of  the  boy's  education 
with  a  complete  public  school  sjfAei 
it,  the  college  has  become  the  first  i 
the  young  man's  training  for  citi 
and  should  be  so  regarded.  As  be 
threshold  of  its  students'  citizensl 
collie  to-day  has  its  clearly  define< 
tory  or  governmental,  ita  common 
its  home  planes ;  but  it  takes  officia 
zance  only  of  the  statutory  plane  ii 
ing  at  diploma  values,  and,  ofiicia 
as  an  institution,  neglects  and  app 
despises  the  community  and  home 
and  the  important  educational  e£E< 
which  they  stand  in  the  life  of  the 
citizen.  As  we  shall  see,  the  Ameri< 
leges  long  since  and  needlessly  aba 
any  close  oi^anic  connection  wi 
home  and  community  planes  of  the 
life  and  concentrated  their  oflScial 
upon  class-room  work. 

The  college  might  have  continne< 
oflScially  a  clean  and  stimulating  h( 
to  aid  in  class-room  work  and  in  th 
opment  of  citizens  who  should  ha' 
ideals  of  their  duties  in  the  colleg 
and  afterwards  as  husbands  and 
in  their  owrf»homes.  But  the  ins 
allowed  its  ^ndulum  to  swing  f 
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over-emphasis  of  the  college  home  to  a 
substantial  abdication  of  all  home  func- 
tions, and  to  an  even  greater  over-empha- 
sis of  class-room  work  and  grade  examinsr 
tions.  First  the  state  universities,  which 
now  contain  more  than  one  half  of  all 
students,  decided  to  build  no  dormitories. 
Then  new  private  colleges,  like  Cornell, 
were  founded  with  no  provisions  for  dormi- 
tories or  any  other  institutional  connection 
with  the  home  plane.  Finally,  the  older 
collies,  like  Amherst,  which  had  been 
strongest  in  their  early  religious  and  home 
life,  gave  up  building  new  dormitories  and 
even  needlessly  tore  down  some  old  ones. 
The  reason  for  this  is  evident.  The  new 
college,  the  new  spirit  of  learning,  espe- 
cially the  new-bom  elective  system,  re- 
quired constantly  more  money  for  new 
buildings  and  a  larger  faculty.  Hence  it 
was  argued  that  the  American  coUege 
might  well  abandon  all  exercise  of  its  home 
functions,  and  concentrate  upon  the  cur- 
riculum. The  unwisdom  of  thus  abandon- 
ing instead  of  remodeling  the  home  plane 
has  long  been  apparent. 

The  words  of  the  Psalmist  have  been 
changed  in  the  college  scriptures  to  read, 
''When  my  alma  mater  forsakes  me,  then 
the  students  and  alumni  will  take  me  up. '  * 
After  the  coUeges  had  abandoned  the  home, 
but  only  thereafter,  the  students  revamped 
the  college  secret  society,  and  called  it  a 
fraternity,  and  with  the  aid  of  the  alumni 
set  it  to  building  college  homes.  To-day 
these  homes  house  more  students  than  the 
college  barracks,  but  together  the  homes 
and  the  barracks  do  not  shelter  one  quarter 
of  all  the  students.  But  the  coUege  as  such 
has  lost  all  organic  control  of  the  home 
plane  and  its  formative  and  educational 
powers;  and  in  determining  diploma 
values,  relies  more  and  more  upon  the 
artificial  and  educationally  ineffective  col- 
lege statute  and  ordinance  and  marking 


gfystem  and  examinations  for  promotion 
only,  and  officially  not  at  all  upon  those 
moral  qualities  which  are  learned  only  in 
the  home.  If  a  well-fitted  student  fails  or 
falls  behind  in  his  course,  it  is  probably 
because  of  shortcomings  upon  the  home 
plane,  which  the  college  meets  by  a  little 
greater  activity  upon  the  statutory  plane, 
by  harsher  marking  and  stricter  examina- 
tions, rather  than  by  a  reformation  upon 
the  home  plane  where  the  real  trouble  ex- 
ists. 

Turning  briefly  to  the  college  community 
life,  we  find  the  same  kind  of  error  upon 
the  part  of  this  nourishing  mother.  About 
forty  years  ago,  and  after  the  college  had 
abandoned  its  home  functions,  there  began 
a  steady  growth  upon  the  college  com- 
munity plane,  which  until  then  had  not 
existed.  By  the  college  community  life  I 
mean  that  part  of  the  general  student  life, 
outside  of  the  curriculum,  which  affects 
the  student  body  as  a  whole;  the  twenty- 
seven  or  more  well-defined  college  activities 
in  which  there  are  intercollegiate  records, 
or  in  which,  as  in  dramatics  or  the  musical 
clubs  or  college  journalism,  there  are  pre- 
sumed to  be  gathered  the  best  talent  which 
the  college  holds.  The  educational  value 
of  the  college  community  plane  is  very 
great,  and  with  many  individuals  even 
greater  than  that  of  the  class-room.  Emer- 
son said  in  his  essay  on  culture — please 
notice  that  it  was  in  his  essay  on  culture— 
"You  send  your  child  to  the  schoolmaster, 
but  'tis  the  school-boys  who  educate  him"; 
and  he  continues  a  little  later,  "One  of  the 
benefits  of  a  coUege  education  is  to  show 
the  boy  its  little  avail."  A  large  part  of 
the  college  education  and  training  is  gotten 
on  the  community  plane.  It  teaches  a  man 
how  to  handle  himself  and  his  fellow-man 
and  how  to  apply  what  he  knows.  This  is 
the  only  plane  where  there  are  well-under- 
stood and  universal  intercollegiate  records 
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and  standards ;  and  where  anything  but  the 
best  work  is  rebuked  for  alma  mater's  sake 
and  in  her  name  by  a  man's  friends.    It 
has  no  ofScial  marking  system  and  no  ex- 
aminations, but  gives  judgment  upon  the 
spot  by  one's  peers,  who  demand  that  each 
college  champion  shall  put  forth  his  utmost 
powers.     Often  this  is  the  only  plane  in 
which  an  individual  throughout  four  years 
has  the  very  best  teaching,  and  the  very 
best  coaching,  and  the  very  best  practise 
which  can  be  afforded,  along  a  single  line 
which   is   not   mentioned   in   the    college 
catalogue,  but  in  which  the  college  unoffi- 
cially makes  him  a  past  master  and  expert. 
Yet  the  college  as  such,  from  the  first, 
could  see  no  diploma  values  and  hence  no 
official  values  whatsoever  upon  the  com- 
munity plane,  apparently  because  it  was 
not  class-room  work.     Directly  and  indi- 
rectly the  colleges  have  gained  millions  of 
dollars  and  thousands  of  students  because 
of  the  successful  conduct  by  graduates  and 
undergraduates    of    the    various    college 
activities,  but  officially,  in  their  diplomas 
and  their  catalogues,  the  colleges  do  not 
admit  the  existence  of  these  activities.     A 
successful  hero  of  the  football  field  may 
attract  to  the  college  more  new  students 
than  any  three  professors,  but  the  time  and 
strength  thus  spent  for  alma  mater  do 
not  help  him  under  the  marking  system  or 
upon  examinations.     A  strong  editor  of  a 
college  periodical  or  the  leader  in  the  cast 
of  a  Shakespearean  play  may  do  wonders 
morally  or  educationally  for  the  college, 
but  usually  he  gets  no  official  or  diploma 
credit— even  in  his  English  courses.     The 
college  oi^anization  meets  any  evils  in  the 
community  plane,  not  upon  that  plane,  not 
by  a  philosophical  method,  but  by  a  greater 
emphasis  upon  the  marking  system  and 
promotion  examinations  which  belong  to 
the  statutory  plane.     Here  again  the  col- 
lege activities  can  say,  ^ '  If  my  alma  mater 


forsakes  me,  then  the  students  and  alumni 
will  take  me  up." 

We  see,  therefore,  that  when  a  new  order 
arose  on  the  college  community  and  home 
planes,  the  institution  did  not  put  itself  at 
the  head  of  this  new  educational  movement, 
but  officially  ignored  its  existence  and 
enacted  new  standards  of  marks  and  pro- 
motion examinations  and  courses  to  meet 
evils  which  lay  upon  another  plane.  Col- 
lege evils  and  vices  are  chiefly  upon  the 
home  and  community  planes,  and  can  be 
effectually  solved  only  by  remedies  acting 
within  these  planes— by  public  sentiment 
within  the  student  body  and  among  the 
alumni  raising  the  ideals  of  the  conmiunity 
life,  and  by  the  leaders  in  and  the  owners 
of  the  home  acting  upon  the  individual 
members  of  each  home. 

The  changes  which  can  be  wrought  in 
college  upon  the  individual  undergraduate 
are  either  physical,  mental  or  moral,  which 
latter  term  includes  religious.  These 
changes  may  be  wrought— largely  outside 
of  the  statutory  plane— by  the  influence 
and  personal  character  or  teaching  of  any 
one  of  scores  of  instructors;  by  the  college 
community  life  in  any  one  of  the  twenty- 
seven  or  more  college  activities;  by  the 
general  tone  and  stimulus  of  the  student 
life;  or  by  the  social,  moral  or  religious 
uplift  or  downpuU  of  scores  of  college 
homes,  each  differing  as  do  ordinary  homes 
and  each  varying  widely  from  year  to  year. 
Thus  each  little  college  cosmos  presents  an 
almost  infinite  number  of  combinations 
working  upon  and  through  the  three  planes 
of  each  student's  life,  which  may  well 
account  for  the  totally  different  results  of 
the  college  course  in  educational  but  not 
necessarily  diploma  values  upon  the  indi- 
vidual. Yet  the  college  as  an  institution 
puts  all  its  official  values  upon  class-room 
work  and  promotion  examinations  and  an 
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inadequate  and  misleading  marking  sys- 
tem, and  officially  stops  there. 

Furthermore,  this  over-emphaads  of  its 
statutory  plane  is  as  harmful  to  the  in- 
structor as  to  the  student.  The  freshman 
or  his  parent  takes  up  an  800-page  cata- 
logue and  finds  therein  the  names  of  hun- 
dreds of  instructors  and  courses  which  all 
look  alike  to  him ;  for  any  course  under  any 
instructor  stands  officially  for  one  point 
towards  a  60  per  cent  diploma.  Officially 
the  college  does  not  recognize,  nor  in  any 
way  provide  the  means  for  recognizing, 
unusual  power  or  successful  work  by  any 
instructor.  The  college  is  like  a  great 
library  without  a  catalogue.  There  is  no 
official  guide  to  the  personalities  and 
powers  of  the  various  instructors,  and  no 
means  of  determining  these  or  their  educa- 
tional values  upon  individuals.  There  is 
merely  student  tradition  that  Professor  X 
is  great.  Professor  Y  dull  as  blazes  and 
Professor  Z  an  easy  mark.  Officially  and 
in  its  catalogue  and  diploma,  or  in  any 
other  way  in  which  the  public  can  judge, 
the  college  is  absolutely  institutional  and 
does  not  regard  the  personality  of  student 
or  instructor. 

There  is  in  business  what  is  known  as 
the  standardizing  of  efficiency,  which  means 
the  ascertaining  and  fixing  of  a  constantly 
improving  high  standard  of  efficiency  and 
the  bringing  up  of  all  parts  of  the  business 
thereto.  It  is  thus  a  progressive  move- 
ment. But  it  is  administrative  in  its 
nature.  This  administrative  nature  does 
not  vary,  although  its  applications  may  be 
as  wide  as  various  kinds  of  businesses  and 
industries.  The  men  who  specialize  in  this 
work  often  style  themselves  industrial  engi- 
neers. 

It  is  at  this  point  that  the  Higher  Educa- 
tion Association  believes  that  it  can  assist 
the  colleges  by  bringing  in  the  students  and 
alumni.     It  believes  that  the  colleges  need 


standardizing  of  efficiency  and  that  this 
must  come  in  large  part  through  radical 
changes  in  the  college  administration.  The 
present  so-called  administrative  system  is 
about  as  inadequate  as  it  could  well  be,  as 
shown  by  the  pass  to  which,  according  to 
recent  inaugurals,  it  has  brought  so-called 
college  education.  The  general  lines  along 
which  the  Higher  Education  Association 
conceives  that  there  should  and  can  be 
standardizing  of  college  efficiency,  and  in 
which  it  can  help  the  individual  student 
and  instructor,  and  put  more  official  value 
on  personal  worth  and  growth  and  leas  on 
marks  and  diploma  values,  is  indicated  by 
the  following  extracts  from  its  charter: 

The  purposes  for  which  said  oorporation  is  to 
be  formed  are  as  follows: 

{a)  To  improve  higher  education  throughout 
the  United  States,  and  in  particular  the  internal 
and  external  oonditiona  of  the  American  ooll^, 
by  furnishing  an  agency  and  funds  whereby  a 
careful  study  can  be  made  and  improvements  can 
be  brought  about  in  the  institutions  of  higher 
learning,  in  the  following  ways,  among  others: 

(1)  In  the  financial  department:  a  fuller  and 
clearer  treasurer's  annual  account;  an  improved 
and  more  complete  system  of  bookkeeping;  and 
through  the  development  of  an  internal  cost 
accoimting  sTstem— in  addition  to  the  present 
method  of  merely  accounting  for  the  cash  pro- 
ceeds of  trust  and  other  funds — a  more  econom- 
ical and  intelligent  administering  of  the  resources, 
funds  and  activities  of  the  colleges. 

(2)  In  the  department  of  instruction:  the  im- 
provement of  the  pedagogical  training  of  those 
proposing  to  teach  in  colleges;  the  conservation 
of  the  health  and  other  interests  of  the  instme- 
tional  forces;  the  increase  of  their  compensatioD; 
the  provision  of  pensions;  the  safe-guarding  and 
fostering  of  the  interests  of  tutors,  preceptors, 
assistants  and  other  grades  of  junior  or  associate 
instructors;  and  the  improvement  of  the  admin- 
istrative and  other  conditions  affecting  the  teach- 
ing forces,  collectively  or  individually. 

(3)  In  the  department  of  the  student  life:  the 
betterment  of  the  college  community  life  and  of 
the  college  home  life,  whether  in  the  fraternity 
home,  the  college  dormitory  or  the  local  boarding 
house;  the  restoration,  so  far  as  possible,  of  the 
individual    training    of   the    students,   mentally, 
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morally  and  phyBically^  during  their  college 
course  and  for  their  widest  future  usefulness  as 
educated  citizens. 

(4)  In  the  administrative  department:  the  sys- 
tematic study  and  wide  adoption  of  better  and 
more  advanced  college  administrative  methods,  to 
secure  the  most  efficient  use  of  the  college  capital 
in  character  building  and  scholarliness;  the  de- 
vising and  putting  into  force  of  new  units  of 
internal  valuation  of  student  and  instructional 
work;  the  reduction  of  college  waste  and  the 
college  waste-heap  in  the  student,  instructional 
and  other  departments;  the  study  of  the  college 
plant  and  field;  the  oversight  and  assistance  of 
graduates;  the  bringing  about,  so  far  as  is  wise 
and  desirable,  of  standardization  and  uniformity 
in  college  methods  and  standards;  the  making 
possible  of  the  interchange  of  students  and  in- 
structors; the  relieving  of  the  instructors  from 
administrative  details,  and  the  putting  of  these 
under  charge  of  administrative  experts,  whose 
duty  it  shall  be  to  produce  in  every  possible  way 
conditions  conducive  to  more  efficient  work  of  the 
instructional  forces  and  to  scholarliness. 

(5)  In  the  department  of  citizenship:  the  study 
of  the  civics  and  economics  of  the  college  itself, 
and  of  its  various  planes  and  departments,  and 
of  the  relations  of  the  student-citizens  to  the 
college  state,  the  college  community  and  the  col- 
lie home— all  with  reference  to  their  future 
duties,  as  citizens,  to  their  commonwealth,  their 
community,  business  or  profession,  and  their 
homes;  the  founding  of  chairs  for  the  study  of 
citizenship;  the  reorganization  and  fulfillment  of 
the  duties  and  responsibilities  which  the  colleges 
themselves  owe  to  the  state  as  the  capstones  of  a 
system  of  compulsory  public-school  instruction 
which  has  educated,  at  the  public  expense,  most 
of  the  students  who  enter  the  colleges;  and  the 
restoration  of  the  clear  conceptions  which  the 
earlier  institutions  had  of  their  direct  and  high 
obligations  to  the  state  as  its  public  servants,  to 
which  had  been  intrusted  public  and  private  funds 
and  powers. 

(6)  And  generally  to  furnish  means  to  deter- 
mine and  fix  the  true  present  position  of  the 
college  in  our  educational  system;  to  minimize 
the  danger  of  injury  to  the  colleges  because  of 
the  push  of  the  preparatory  schools  from  below, 
and  of  the  drain  of  the  professional  and  graduate 
schools  from  above;  and  to  inaugurate  and  foster 
an  active  forward  movement  in  the  development 
of  the  colleges  and  their  curricula. 

(d)  To  print  and  publish  a  magazine  or  maga- 


zines, and  other  periodicals,  newspapers,  pam- 
phlets or  books,  and  to  do  a  general  publishing 
business. 

(o)  To  organize  and  carry  on  a  bureau  or  de- 
partment for  the  employment  of  professors, 
teachers  and  others  connected  with  college  in- 
struction or  administration. 

{d)  To  investigate,  through  experts  or  other- 
wise, the  exact  conditions  prevailing  in  the  col- 
leges, and  to  formulate  plans  to  improve  such 
conditions;  to  organize,  develop  and  maintain, 
within  or  without  the  state  of  New  York,  volun- 
tary and  unincorporated  associations  and  assem- 
blages of  college  alunmi  or  others  interested  in 
the  affairs  of  the  colleges  or  their  students,  whose 
direct  object  shall  be  to  advance  the  cause  of 
higher  education,  and  to  improve  the  administra- 
tive, business  and  financial  situation  in  the  col- 
leges, in  order  to  insure  that  the  revision  of  the 
place,  polity  and  ideals  of  the  American  college 
and  the  reorganization  of  its  administration  shall 
be  in  the  hands  of  its  friends  and  well-wishers; 
to  raise  and  disburse  the  funds  and  money  neces- 
sary or  desirable  to  effectuate  any  of  the  purposes 
or  objects  of  the  company  or  the  advancement  of 
education  within  the  United  States. 

(e)  To  do  all  and  everything  necessary,  suitable 
or  proper  for  the  accomplishment  of  any  of  the 
purposes,  or  the  attainment  of  any  one  or  more 
of  the  objects  herein  enumerated,  or  which  shall 
at  any  time  appear  expedient  for  the  benefit  of 
the  company,  to  the  same  extent  as  natural  per- 
sons might  or  could  do,  and  in  any  part  of  the 
world,  as  principals,  agents,  contractors,  trustees 
or  otherwise. 

But  any  progress  along  snch  extensive 
and  radical  lines  must  fail  if  we  are  con- 
fined to  the  use  of  the  present  false  and 
limited  standards  of  measuring  internal 
values  within  the  college.  An  A,  B,  C,  D 
marking  system  and  examinations  for  grade 
promotion  furnish  no  real  units  for  valuing 
the  educational  efi^ect  upon  the  individual 
of  the  moral,  religious^  physical  and  intel- 
lectual influences  of  the  college  home 
plane ;  or  of  the  twenty-seven  activities  and 
the  general  atmosphere  of  the  college  com- 
munity plane ;  or  even  of  the  real  or  rela- 
tive mental,  moral  or  physical  value  to  any 
particular  future  citizen  and  the  common- 
wealth which  he  should  serve,  of  scores  of 
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courses  which  have  a  very  distinct  diploma 
value  in  the  catalogue  and  upon  the  statu- 
tory plane  of  the  college.  We  can  never 
expect  real  standardizing  of  efficiency  until 
some  body  of  men  skilled  in  such  matters 
and  experts  in  college  affairs  devise  new 
units  of  internal  valuation  applicable  in  the 
most  intricate  affairs  of  the  different  planes 
of  the  college;  or  until  these  are  all  made 
to  work  together  for  good  by  an  adequate 
administrative  department.  And  as  a  cor- 
ollary to  this,  it  follows  that  if  the  present 
college  administrative  system,  so  called,  has 
utterly  failed  in  handling  the  compara- 
tively simple  problems  of  the  statutory 
plane,  much  more  will  it  be  unable  to 
handle  satisfactorily  the  further  complica- 
tions which  must  arise  when  the  college 
takes  official  cognizance  of  the  home  and 
community  life. 

To  the  educator  and  instructor  this  seems 
chimerical  and  impossible  of  accomplish- 
ment. On  the  other  hand,  to  the  business 
man  it  seems  impossible  that  our  institu- 
tions of  higher  learning  should  expect  to 
get  adequate  educational  results,  mental, 
moral,  religious  and  physical,  out  of  their 
$600,000,000  of  capital,  and  $75,000,000  of 
annual  income,  working  through  30,000 
instructors  upon  300,000  individual  stu- 
dents, when  there  is  no  concerted  study 
looking  toward  a  standardizing  of  effi- 
ciency, and  no  units  by  which  to  value 
their  work  except  the  A,  B,  C,  D  marking 
system  and  the  examinations  for  promo- 
tion, which  at  best  can  apply  only  upon 
one  plane  of  the  college  economy. 

The  Higher  Education  Association  be- 
lieves that  in  a  fragmentary  and  discon- 
nected way  the  material  for  the  standard- 
izing of  the  efficiency  of  the  college  already 
exists  and  that  the  men  who  can  assume 
the  charge  of  the  new  form  of  administra- 
tion can  be  selected  from  college  ranks. 
One  of  the  first  tasks  of  the  association  will 


be  to  collect  and  collate  the  material  al- 
ready existing  available  for  use  in  stand- 
ardizing college  efficiency,  or  for  formula- 
ting and  defining  new  units  of  internal 
educational  and  not  merely  statutory  valu- 
ations. At  the  same  time  it  would  pat  tags 
upon  the  men  who  have  already  partly 
solved  these  problems  that  they  may  be 
available  in  applying  the  new  methods. 

The  Higher  Education  Association  be- 
lieves that  a  large  proportion  of  the  prob- 
lems which  are  troubling  the  colleges  are 
not  educational  in  their  nature,  but  are 
strictly  administrative  questions  which 
have  arisen  and  have  been  solved  under 
like  conditions  in  other  human  activities. 
If  so,  these  problems  can  be  most  quicklj 
and  smoothly  solved  through  the  cooperar 
tion  of  the  alumni  who  have  successfally 
solved  and  are  daily  coping  with  similar 
problems  in  their  own  business  or  profes- 
sional life,  and  who  are  now  trustees  of 
colleges  or  eligible  for  such  positions.  My 
time  will  not  allow  me  to  give  further  par- 
ticulars of  how  the  Higher  Education 
Association  proposes  to  bring  the  alumni 
into  line  to  help  solve  the  extra-pedagogical 
problems  of  the  college.  It  believes  that 
these  problems  can  be  solved  outside  of  the 
colleges  themselves ;  that  this  work  must  be 
done  through  an  organization  of  the  best 
and  best-known  bankers,  manufacturers, 
business  and  professional  men,  among  our 
alumni,  with  its  own  corps  of  skilled  edu- 
cators and  administrative  and  other  ex- 
perts ;  that  a  new  form  of  standardizing  of 
college  efficiency  which  shall  take  account 
of  the  educational  values  of  the  personal 
equation  of  teachers  and  taught  most  be 
devised;  and  that  a  new  kind  of  industrial 
engineers  for  college  affairs  must  be  trained 
and  offered  to  the  colleges. 


Clarence  F.  Bibdsete 


1  LmsBTT  St., 
New  York  Grrr 
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WHAT    SPECIALIZATION    BAS    DONE    FOR 
PHYSICS    TEACHING^ 

In  his  presidential  address  before  the 
British  Association  last  summer  Sir  J.  J. 
Thomson,  speaking  of  overspecialization  at 
Cambridge  University,  said: 

Premature  specialization  injures  the  student  by 
depriving  him  of  adequate  literary  culture.  .  .  . 
It  retards  the  progress  of  science  by  tending  to 
isolate  one  science  from  another.  The  boundaries 
between  the  sciences  are  arbitrary,  and  tend  to 
disappear  as  sdence  progresses.  The  principles 
of  one  science  often  find  most  striking  and  sug- 
gestive illustrations  in  the  phenomena  of  another. 

It  is  time  to  inquire  whether  early 
specialization  among  undergraduates  in 
American  colleges  is  unfitting  them  both 
for  research  and  for  teaching.  The  theory 
still  prevails  in  college  that  it  is  good  to 
know  more  than  one  thing,  otherwise  there 
would  be  no  minors,  but  minors,  according 
to  our  closely  differentiated  scheme,  are 
little  else  than  divisions  of  the  major  sub- 
ject. The  result  appears  to  be  that  we  are 
producing  graduates  whose  outlook  is  too 
limited  to  enable  them  to  carry  on  a  piece 
of  original  research.  They  become  re- 
search assistants  with  little  prospect  of 
ever  being  very  successful  at  independent 
work. 

L.  H.  Baekeland  in  Science,  Vol.  25,  p. 
845,  says: 

I  challenge  you  to  name  any  truly  great  man 
who  was  merely  a  specialist.  .  .  .  One-sided  pur- 
suits are  apt  to  make  us  very  narrow-minded.  .  .  . 
Overspedalized  science  is  apt  to  degenerate  into 
a  mere  hobby  where  all  conception  of  true  pro- 
portions and  harmony  are  lost. 

The  evil  of  early  specialization  is  par- 
ticularly apparent  when  we  consider  the 
cause  of  education— especially  that  within 
the  college  walls.  Not  only  has  the  regime 
signally  failed  to  qualify  young  men  for 
teaching,  but  there  has  grown  up  along 
with  it  a  distaste  for  and  even  a  disrespect 

^Bead  before  sections  B  and  L,  Boston,  Decem- 
ber 31,  1900. 


for  teaching.  There  are  about  150,000 
undergraduate  students  who  annually  con- 
tract with  the  colleges  of  the  land  for  in- 
struction, but  no  one  seems  to  want  to 
teach  them.  The  colleges  announce  a  full 
staflf  of  instructors— the  title  still  remains 
—but  it  is  difficult  to  find  a  college  in- 
structor, educated  within  the  last  ten 
or  fifteen  years,  who  makes  it  his  chief  in- 
terest to  teach  or  who  likes  to  acknowledge 
that  it  is  his  chief  business.  When  asked 
what  he  is  doing  he  tries  to  think  of 
some  little  piece  of  research,  however  in- 
significant, and  he  shows  impatience  and 
evident  embarrassment  if  obliged  to  say 
that  he  is  engaged  chiefly  in  teaching. 

President  Hadley  of  Yale,  speaking  at 
Johns  Hopkins  University,  February  22, 
1909,  on  ''The  Danger  of  Overspecializa- 
tion,*'  said: 

It  is  not  enough  to  discover  truth,  we  must 
make  it  known  among  the  citizens  of  this  self- 
governing  commonwealth.  The  college  is  ceasing 
to  have  the  influence  which  it  ought  to  have  upon 
the  world. 

From  the  New  Tork  Times,  December 
20,  1909  : 

President  Lowell,  of  Harvard,  has  expressed 
himself  as  heartily  in  favor  of  bringing  the 
college  course  nearer  to  the  practical  concerns  of 
the  community.  "A  university,"  he  says,  '*to 
be  of  any  great  value,  must  grow  out  of  the 
community  in  which  it  lives  and  must  be  in 
absolute  touch  with  the  community,  drnng  all  the 
good  it  can  and  doing  what  the  oommunily  needs. 
Any  institution  which  is  not  in  absolutely  close 
touch  with  the  community  about  it  is  doomed  to 
wither  and  die." 

New  York  state,  which  is  typical,  has 
about  800  high  schools  and  probably  there 
are  not  a  dozen  teachers  outside  of  New 
York  City  who  are  employed  in  these 
high  schools  to  teach  physics  alone.  Still, 
when  a  young  man  goes  to  college  with  the 
intention  of  fitting  himself  to  teach  in  one 
of  those  high  schools  he  is  compelled  to 
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choose  a  major  subject,  and  if  it  be  phys- 
ics, for  example,  his  adviser  will  steer  him 
through  a  course  so  highly  specialized  in 
physics  and  so  devoid  of  other  things  that 
he  is  quite  unfit  to  teach  anything,  and 
especially  a  general  beginners'  course. 
Among  the  courses  in  physics  which  he 
takes  none  will  have  reference  to  the  ex- 
periences of  life,  but  each  will  be  a  distinct 
attempt  to  prepare  for  the  next  technical 
course  beyond.  Even  if  his  duty  was  to 
teach  physics  alone  he  would  not  know 
enough  about  chemistry  and  other  allied 
sciences  to  teach  physics  properly.  But 
what  does  the  college  course  do  for  the  750 
high  schools  of  New  York  state  in  which 
one  person  has  to  teach  all  the  sciences? 
Or  what  does  it  do  for  the  570  high  schools 
which  have  only  three  teachers,  or  less, 
apiece,  and  in  which  some  one  has  to 
teach  more  than  all  the  sciences?  No  one, 
however,  can  visit  many  of  these  schools 
without  reaching  the  conclusion  that  some 
of  them  have  excellent  physics  teaching. 
In  some  cases  the  credit  for  this  is  due  to 
the  state  normal  schools,  and  in  some 
schools  the  physics  teaching  appears  to  be 
good  because  they  are  not  trying  to  fit  for 
college. 

One  can  not  read  the  papers  of  to-day 
without  feeling  that  the  community  is  on 
the  point  of  making  great  changes  in  its 
educational  institutions.  It  appears  to 
want  undergraduate  students  to  take  gen- 
eral courses  in  several  sciences.  It  wants 
these  courses  to  be  far  more  general 
than  any  courses  now  are.  It  will  doubt- 
less insist  that  these  courses  shall  be  given 
by  men  who  can  teach,  and  who  are  willing 
to  devote  their  best  efforts  to  it.  A  genera? 
tion  or  so  ago  the  greatest  men  in  all  the 
colleges  were  great  teachers.  With  the  es- 
tablishment of  universities  and  the  en- 
couragement of  research  came  the  decar 
dence  of  teaching..   It  is  to  be  hoped  that 


both  research  and  teaching  will  be  fostered 
in  the  future.  If,  however,  things  go  on  as 
at  present  it  seems  probable  that  the  re- 
vival of  teaching  will  be  brought  about  by 
separating  the  research  function  from  that 
of  teaching. 

Our  present  scheme  of  science  teaching 
was  founded  upon  educational  theories 
which  are  not  now  entertained.  We 
thought  that  by  drill  we  could  develop  cer- 
tain faculties  which  would  functionize  in 
other  fields  when  called  upon  to  do  so. 
Whatever  faculties  the  college  teacher 
thought  his  pupils  ought  to  have,  these  he 
made  it  the  duty  of  the  high-school  teacher 
to  produce.  We  thought  high-school 
pupils  might  be  trained  in  observation,  in 
accuracy,  etc.  We  thought  they  might  be 
equipped  with  a  catalogue  of  fundamental 
principles  and  laws,  the  use  of  which 
might  appear  when  they  got  to  college. 
We  thought  it  possible  to  teach  one  single 
science  thoroughly,  and  we  said  much 
about  teaching  pupils  to  be  scientific  by 
concentration  upon  one  thing  and  we 
spoke  slightingly  of  the  general  courses. 
It  now  seems  probable  that  a  man  trained 
to  conservatism  in  one  field  is  no  leas 
likely  to  be  a  wild-cat  in  some  other  field. 
It  has  been  pointed  out  that  in  matters  of 
education,  and  particularly  in  the  matter 
of  prescribing  work  for  the  high  schools, 
the  college  physicists  have  been  strangely 
unscientific;  dealing  with  snap  judgm^ts 
when  reliable  data  were  not  at  hand;  pre- 
scribing out  of  ignorance  where  a  council 
of  doctors  would  have  been  baffled.  Who 
knows  that  the  high  school  pupU  has 
reached  the  time  of  life  when  he  can  be 
trained  in  exact  science  without  doing  him 
violence  1  The  community  wants  its  young 
people  informed  about  the  interpretations 
which  may  be  put  upon  the  phenomena 
and  experiences  of  daily  life.  The  attempt 
to  make  pupils  scientific  before  their  time 
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may  prevent  their  ever  becoming  scientific. 
Intolerance  of  those  who  have  the  gift  of 
imagination  may  lead  one  to  try  to  sup- 
press a  Davy  or  a  Maxwell. 

Public  dissatisfaction  with  the  teaching 
of  to-day  is  expressed  by  many.  Let  me 
quote  a  few. 

L.  B.  Avery,  of  California: 

Physics  is  the  most  fundamental  in  its  con- 
eeptians  and  the  most  practical  in  its  applications 
of  all  the  sciences.  The  proposition  to  leave  any 
portion  of  those  who  take  a  complete  high  school 
•ourse  with  no  knowledge  of  it  is  in  itself  a  com- 
plete acknowledgment  of  the  educational  inade- 
quacy of  the  present  methods. 

L.  H.  Bailey,  of  Cornell : 

Distinguish  between  the  teaching  function  and 
the  research  function.  We  are  teachers.  It  is 
our  business  to  open  the  minds  of  the  young  to 
the  facts  of  science.  .  .  .  Nature  study  is  a  new 
mode  of  teaching,  not  a  new  subject.  It  is  just 
as  applicable  to  the  college  as  to  the  common 
school.  .  .  .  We  should  be  interested  more  in  the 
student  than  in  the  science. 

T.  M.  Balliet,  of  New  York  University, 
in  School  Beview,  Vol.  16,  p.  217,  has  an 
exceedingly  good  article,  but  too  long  to 
quote,  on  **The  [evil]  Influence  of  Present 
Methods  of  Graduate  Instruction  on  the 
Teaching  in  Secondary  Schools." 

W.  S.  Franklin,  of  Lehigh : 

My  experience  is,  most  emphatically,  that  a 
student  may  measure  a  thing  and  know  nothing 
at  all  about  it  and  I  believe  that  the  present 
high  school  courses  in  elementary  physics  in 
which  quantitative  laboratory  woik  is  so  strongly 
emphasized,  are  altogether  bad.  ...  I  oelieve  that 
physical  sciences  should  be  taught  in  the  sec- 
ondary schools  with  reference  primarily  to  their 
practical  applications.  ...  I  can  not  endure  a 
so-called  knowledge  of  elementary  science  which 
does  not  relate  to  some  actual  physical  condition 
or  thing.  .  .  .  Either  you  must  create  an  actual 
world  of  the  unusual  phenomena  of  nature  by 
purchasing  an  elaborate  and  expensive  equipment 
of  scientific  apparatus,  or  you  must  make  use  of 
the  boy's  everyday  world  of  actual  conditions 
and  tilings. 


David  Starr  Jordan,  of  Leland  Stanford 

University : 

For  colleges  to  specify  certain  classes  of  sub- 
jects regardless  of  the  real  interest  of  the  sec- 
ondary schools  and  their  pupils  is  a  species  of 
impertinence  which  only  tradition  justifies.  .  .  . 
In  general,  the  high-school  graduate  who  has  a 
training  worth  while  in  the  conduct  of  life  is  also 
well-fitted  to  enter  college  for  further  training. 
The  average  American  boy  quits  the  high  school 
in  disgust  because  he  can  not  interpret  its  work 
in  terms  of  life. 

S.  V.  Kellerman: 

Only  by  teaching  honestly  what  the  world 
needs,  and  can  use,  may  the  schools  accomplish 
their  lofty  aims. 

No  one  has  stated  the  dissatisfaction 
with  present  practises  more  justly  than 
Principal  W.  D.  Lewis  in  the  Outlook,  De- 
cember 11,  1909,  in  an  article  entitled 
''College  Domination  of  High  Schools," 
from  which  I  make  an  extract  or  two. 

The  high  school  is  failing  in  its  mission  because 
its  methods  and  scope  of  instruction  are  deter- 
mined by  college  entrance  examinations  made  by 
specialists  whose  point  of  view  is  not  the  welfare 
of  the  student,  but  the  (supposed)  requirements 
for  advanced  study  of  certain  subjects.  .  .  .  Our 
present  college-dictated  high-school  course  is  ill 
adapted  to  the  real  needs  of  the  people  in  that  it 
places  the  emphasis  on  the  wrong  subjects,  and 
practically  eliminates  those  that  would  be  of  the 
greatest  practical  value  in  the  lives  of  the  vast 
majority  of  pupils  whose  only  opportunity  for 
higher  education  is  in  the  public  high  school. 
No  less  destructive  of  the  welfare  of  the  masses 
is  the  limitation  in  method  of  treatment  of  the 
subjects  taught.  .  .  .  College  teachers  have  written 
the  courses,  trained  the  teachers,  set  the  exam- 
inations and  execrated  the  results. 

John  F.  Woodhull 
Teaohebs  Coliaob, 
Columbia  Univebsitt 


FOUR    INSTRUMENTS    OF    CONFUSION    IN 
TEACHING  PHYSICS  "^ 

The  college  entrance  requirements  in 
physics  have  been  such,  at  least  up  to  the 
time  of  the  recent  modifications,  that  it  hsB 

^  Read  before  Section  L,  Boston,  1909. 
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been  practically  impossible  to  meet  them  in 
any  satisfactory  manner  in  schools  in 
which,  as  is  the  case,  for  instance,  in  the 
free  high  schools  of  Wisconsin,  the  subject 
is  almost  nniversally  a  required  one. 
Even  the  new  requirements  are  still  bo 
largely  quantitative  in  their  spirit  that 
there  is  great  room  for  doubt  as  to  the  ad- 
visability of  attempting  to  prepare  for  col- 
lege unless  the  doubtful  practise,  so  com- 
monly being  adopted,  of  making  the 
college  preparatory  an  elective  course  is  to 
prevail.  This  would  mean  that  if  pupils 
are  to  be  given  to  any  adequate  extent  the 
wider  view  of  life  and  its  relations,  with  a 
permanent  interest  in  the  natural  phe- 
nomena about  them,  separate  classes  must 
be  formed  whose  work  will  not  count  as  a 
preparation  for  study  in  a  higher  school. 

The  results  up  to  this  time  of  the  at- 
tempts to  give  to  all  students  a  general 
course  which  would  meet  the  two  purposes 
have  been  far  from  satisfactory  from  the 
standpoint  of  either  life  or  the  college. 
Neither  interest  nor  ability  has,  as  a  rule, 
been  developed.  Even  in  schools  having 
special  preparatory  classes  the  subject  is 
elected  by  comparatively  few  and  the  num- 
ber taking  it  because  they  really  like  it,  is 
much  smaller  still.  On  the  other  hand, 
the  attempt  to  make  the  general  class  meet 
the  requirements  has  resulted  in  very  im- 
perfect ideas  coupled  too  often  with  an 
actual  dislike  of  anything  related  to  the 
distorted  meaning  attached  to  the  word 
physics. 

I  will  illustrate  by  describing  a  typical 
case.  A  young  lady  with  whom  I  am  well 
acquainted  was  studying  physics,  not  in 
the  backwoods,  but  in  a  large  school  in  the 
shadow  of  what  is  by  common  consent  con- 
sidered a  great  university.  The  class  was 
in  charge  of  a  well-educated  young  man 
who  has  since  been  promoted  to  a  still  bet- 
ter  position.     In   conversation    with   the 


young  lady  I  asked  her  to  tell  me  in  plain 
English  the  meaning  of  specific  gravity. 
To  make  the  question  more  concrete  I  used 
a  piece  of  wood  as  an  illustration,  and 
asked  what  is  meant  when  we  say  its  spe- 
cific gravity  is  .6.  She  began  by  giving  me 
correctly  the  formal  definition:  ''Speeifie 
gravity  is  the  ratio,  etc."  This  was  not 
plain,  every-day,  common  English.  Then 
she  told  me  how  to  find  specific  gravity. 
This  would  have  no  meaning  to  a  person 
who  had  never  studied  physics.  She 
finally  gave  up  in  despair,  and  I  suggested 
that  the  expression  meant  simply,  in  the 
case  under  consideration,  that  the  piece  of 
wood  weighed  .6  as  much  as  the  same  bulk 
of  water.  In  almost  astonishment  she  de- 
clared that  she  had  never  thought  of  it  in 
that  way  before. 

Judging  from  the  answers  to  this  and 
many  similar  questions  received  from  hun- 
dreds of  pupils  I  feel  that  I  am  safe  in 
saying  that  this  was  a  case  t3rpical  of  the 
large  majority.  The  student  was,  I  think, 
certainly  up  to  the  average  in  ability  to 
comprehend  physics,  and  she  had  a  nat- 
ural liking  for  the  subject.  At  any  rate, 
she  can  now  talk  intelligently  of  the  car- 
buretor, throttle  and  needle  valves,  fly 
wheel  and  mixture  of  air  and  gas  of  the 
motor  of  her  launch,  and,  moreover,  the 
little  engine  responds  more  readily  to  her 
touch  than  it  does  to  that  of  others  who 
might  be  supposed  to  be  better  qualified 
than  she  in  physics.  She  even  fully  ap- 
preciates the  advantage  of  the  system  of 
puUeys  used  to  lift  the  door  of  the  boat 
house.  She  is  now  a  senior  in  the  univer- 
sity, but  her  dislike  for  the  study  is  such 
that  she  has  refused  to  elect  it  in  her 
course,  even  though  she  might  have  taken 
it  under  one  of  the  most  skilful  and  inter- 
esting professors  in  the  whole  country.  I 
do  not  mean  to  imply  that  the  woiic  is  all 
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poor,  bnt  the  results  as  a  whole  are  not 
nearly  what  they  should  be. 

Now,  in  studying  the  general  situation 
and  especially  in  analyzing  the  means  used 
in  teaching,  aside  from  the  influence  of  the 
personality  of  the  teacher,  I  can  not  help 
concluding  that  the  great  defect  lies  largely 
in  the  misuse  of  the  four  great  tools  of  in- 
struction, fine  tools  in  their  proper  place 
and  used  at  the  proper  time,  but  as  used 
in  our  high  schools  under  the  conditions 
existing  in  Wisconsin,  at  least,  turned  to 
what  may  be  fitly  called  instruments  of 
confusion.    These  instruments  are: 

1.  Measurement.— UndMQ  emphasis  is 
placed  upon  accurate  measurement,  es- 
pecially with  delicate  and  complicated  ap- 
paratus. I  suppose  that  in  the  ease  de- 
scribed above  the  pupil  had  been  put 
through  the  usual  course.  There  was  first 
some  brief  introductory  work,  mainly  by 
the  teacher,  with  little  attempt  to  make  use 
of  what  the  student  already  knew  of  the 
subject.  Instead  of  some  roughly  approxi- 
mate measurements  using  a  familiar 
spring  balance,  a  large  block  of  some  sub- 
stance and  a  tank  of  water,  she  was  prob- 
ably given  a  carefully  adjusted  balance,  a 
small  bit  of  some  material,  and  required  to 
make  from  ten  to  twenty  weighings,  to 
average  the  results,  and  to  write  the  whole 
according  to  a  prescribed  form  in  a  note- 
book. She  was  fortunate  if  the  time  of  the 
instruction  and  the  time  of  the  laboratory 
work  were  not  some  days  or  even  weeks 
iq^art.  By  the  time  all  this  was  done  the 
poor  little  bit  of  physics  involved  was 
pretty  effectually  lost  in  the  maze  of  ma- 
nipulations and  averages.  It  may  have 
been  excellent  manual-training  work,  but 
it  should  have  been  done  in  that  depart- 
ment. 

Laboratory  work  is  necessary,  more  nec- 
essary in  these  days  of  specialization  than 
ever  before,  not  as  a  specialist's  instru- 


ment in  the  high  school,  but  as  a  means  of 
giving  clearer  conceptions  of  the  topics 
studied,  including  supplying  information 
which  in  earlier  days  would  have  come  to 
the  pupil  as  a  part  of  his  own  experience. 
Much  of  physics  which  a  generation  or 
two  ago  was  within  the  observation  of  the 
pupil  in  its  entirety  is  now  largely  ob- 
scured. For  instance,  in  the  case  of  the 
water  supply.  Then  the  boy  saw  the  well 
dug,  the  pump  and  piping  installed,  and 
the  water  obtained  by  the  application  of 
force ;  now  he  sees  only  the  faucet.  Then, 
the  periodical  candle  making  from  tallow 
produced  on  the  farm  was  a  somewhat  ex- 
citing event,  upon  the  success  or  failure 
of  which  meant  a  good  or  poor  supply  of 
light  for  the  winter  evenings;  now,  a  but- 
ton is  pushed  and  the  light  comes  without 
further  question.  The  chain  back  to  the 
source  must  be  supplied  by  the  laboratory 
work,  a  large  part  of  which  still  should 
be  outside  of  school. 

2.  The  Mathematical  TTorft.— The  aver- 
age exercise  in  the  texts  most  in  use  when 
analyzed  reveals  a  very  small  amount  of 
physics  in  proportion  to  the  mathematics 
involved.  It  would  make  excellent  ma- 
terial for  a  parallel  advanced  class  in 
mathematics,  either  algebra  or  geometry, 
or  a  combination  of  the  two.  I  am  hoping 
to  see  the  experiment  tried  of  having  such 
classes  conducted,  if  possible,  by  the  teach- 
ers of  physics,  but  such  work  should  not 
take  the  time  of  or  be  called  physics. 

Physics  is  a  quantitative  as  well  as  a 
qualitative  study,  and  we  must  use  some 
mathematics;  but  in  my  experience,  both 
as  a  teacher  and  as  an  inspector,  I  have 
found  that  the  mathematics  must  be  very 
simple,  and  that  round  numbers,  or  very 
simple  fractions,  must  be  generally  used 
if  the  pupil's  mind  is  to  be  kept  clear  for 
the  physical  principle.  The  experiment 
illustrating    Boyle's   law    will    be    much 
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clearer  if  the  confined  gas  be  reduced  to 
approximately  a  half,  a  third,  or  a  quarter, 
than  if  a  smaller  or  a  more  closely  accu- 
rate measurement  be  attempted. 

3.  The  Fonmila.— Oyer  and  over  I  find 
pupils  using  formulas  and  securing  cor- 
rect answers  to  problems  without  any 
definite  comprehension  of  the  meaning  of 
the  formula,  the  principles  and  phenomena 
involved,  or  of  the  answer  obtained.  I 
might  give  many  illustrations  drawn  from 
experience,  but  he  is  a  fortunate  and  an 
excellent  teacher  who  can  not  secure  illus- 
trations by  asking  his  own  pupils  for  ex- 
planations in  clear,  understandable,  every- 
day English.  Teachers  do  not  appear  to 
realize  that  a  formula  is  an  instrument  to 
save  thinking,  and  that  its  use  very  soon 
becomes  purely  mechanical,  as  in  the  case 
of  any  rule-of-thumb  process.  In  the 
hands  of  a  beginner  it  is  a  dangerous  tool 
if  he  is  expected  to  become  an  intelligent, 
independent  man  rather  than  a  mere 
workman. 

4.  Technical  Terms.— These  employed 
to  the  usual  extent  are  the  most  dangerous 
of  all  instruments  in  their  possible  effects. 
More  time  is  wasted  in  science  classes  in 
mere  dictionary  work  than  one  can  realize 
unless  he  has  had  opportunity  for  extended 
observation.  Instead  of  starting  with  the 
phenomenon,  the  thing  itself,  and  gradu- 
ally reaching  a  point  of  understanding 
such  that  a  single  word  may  be  used  in- 
stead of  a  group  to  express  a  thought  and 
still  keep  the  thought  in  mind,  the  teacher 
is  all  too  likely  to  begin  with  the  technical 
word  and  attempt  to  work  backward  in 
getting  at  the  idea.  Here  again  is  the  fail- 
ure to  understand  that  the  symbol  is  a 
time-saving  device,  and  that  it  is  utterly 
useless  without  the  clear  idea  always  back 
of  it.  The  accumulation  of  the  mass  of 
technical  terms  in  the  most  of  our  second- 
ary science  teaching  is  almost  appalling. 


and  it  is  no  wonder  that  so  many  pupils 
emerge  at  the  end  of  the  study  in  the  be- 
wildered condition  indicated  by  the  ex- 
amination tests. 

Physics  is  a  study  most  wonderful  in  its 
possibilities,  and  I  sincerely  hope  that  in 
the  near  future  the  work  may  be  so  modi- 
fied that  its  usefulness  will  appeal  to  our 
students  so  strongly  that  we  may  be  able  to 
resist  the  demand  that  it  be  made  an 
optional  study. 

The  average  American  young  person  is 
very  unwilling  to  give  up  what  he  consid- 
ers his  birthright,  the  opportunity  for  a 
higher  education ;  and  he  submits  to  much 
that  is  distasteful  and  to  much  which  he 
instinctively  feels  is  inappropriate  or  use- 
less rather  than  to  forfeit  a  chance  of  satis- 
fying what  may  be  an  ambition  in  the 
future.  Must  it  continue  necessary,  in 
order  to  fit  for  college,  that  the  four  great 
instruments  for  giving  that  preparation 
shall  continue  to  be  ''Instruments  of  Con- 
fusion'M 

H.  L.  Tebst 
State  Depabtmeivt  of  Education, 
Madison,  Wis. 


THE  RESIGNATION  OF  PRESIDENT 

NEEDHAM 

Db.  Charles  W.  Needham  has  resigned  the 
presidency  of  George  Washington  University. 
In  his  letter  to  the  trustees  he  says: 

After  eight  yean  of  service  as  president  I  offer 
my  resignation  of  this  high  office.  This  I  do  from 
a  keen  sense  of  personal  loyalty  to  the  institntion. 
Difficulties  have  arisen  which,  in  my  own  opinion 
and  in  the  opinion  of  some  of  my  friends  in  whom 
I  have  the  greatest  oonfidenoei  can  only  be  solved 
by  a  man  coming  to  this  office  who  can  undertake 
the  task  free  from  all  connection  with  the  past. 
It  therefore  becomes  my  duty  to  make  dear  the 
way  for  the  appointment  of  such  a  man. 

In  accepting  the  resignation  the  trustees 
passed  the  following  resolution: 

Resolved,  That  the  resignation  of  Dr.  Charles 
Willie  Needham  as  the  president  of  this  univer- 
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■ity,  presented  to  this  board  b;  bis  letter  <A 
reaignation  Rt  the  meeting  held  on  April  27  Ust, 
be  and  the  same  is  hereby  accepted,  to  take  effect 
on  Auput  31,  ISIO. 

Aetolved,  That  in  accepting  the  reaignaUon  of 
Dr.  Needham,  the  trustees  desire  to  express  their 
highp appreciation  of  his  intelligeut  and  laborious 
■errioes  in  upbuilding  the  universitjr  and  raising 
its  standards,  and  their  r^^et  that  it  has  now 
become  neoesBaiy,  in  his  (pinion,  for  him  to  relin- 
quish into  other  hands  the  guidance  of  the  affairs 
of  the  Institution,  in  the  management  of  which 
he  has  for  the  past  eight  years  partidpated 
jointly  with  the  other  members  of  the  sereral 
boards  of  trustees.  In  all  these  years  he  has 
labored  with  an  eye  single  to  the  highest  good  of 
toe  university  and  with  a -clear  conoeption  of  its 
OMfuIness  to  the  natltmal  capital  and  therefore 
to  the  nation.  He  has  shown  great  Intelligence, 
unselfish  devotion,  floe  courage,  patience  and 
manly  courtesy  even  under  the  most  trying  dr- 
enmstances.  They  extend  to  him  as  he  Is  laying 
down  the  heavy  burdens  of  the  high  i^oe  which 
be  has  held,  their  sincere  good  wishes. 

They  further  desire  to  place  on  record  their 
concurrence  in  the  policy  of  keeping  the  Institu- 
tion up  to  the  rai^  of  a  university,  and  their 
belief  that  the  educational  organizati<Hi  fomted 
n&der  his  direction  is  a  substantial  foundation 
upon  which  to  establish  a  university  adapted  to 
conditions  at  the  scat  of  govemment. 

BCIENTIFIO   JiOTEB   AND   NEWS 

The  snbject  of  Mr.  Rooserelt's  Bomanee 
lecture,  to  be  given  at  Oxford,  will  be  "  Bio- 
logical Analogies  in  History." 

Db.  Edward  M.  Qalladbet,  for  the  past 
fifty-three  years  president  of  the  Columbian 
Institution  for  the  Deaf  and  Dumb,  com- 
monly known  as  Qallaudet  College,  has  re- 
signed as  president  of  the  institution,  his 
resi^ation  to  take  effect  on  September  15. 
I>r.  Oallaudet  was  bom  on  February  6,  1837- 

A  TESTtMOittAL  dinner  in  honor  of  Dr.  James 
Tyson  was  given  in  Philadelphia  on  Hay  5, 
on  the  occasion  of  his  retirement  from  the 
profeBSorship  of  medicine  of  the  University 
of  Pennsylvania. 

Dh.  Wiluau  K.  Pabs,  professor  of  bacteri- 
ology and  hygiene  in  the  TJniveraity  and 
BeUevne  Hospital  Medical  College,  has  been 


given  the  degree  of  doctor  of  1 
University  at  Kingston,  Ont 

The  Samuel  D.  Gross  prist 
delphia  Academy  of  Surgf 
amounting  to  $1,500,  has  been 
A.  P.  C.  Aflhhurst,  of  Philat 
essay  entitled,  "  An  Anetomict 
Study  of  Fractures  of  the  Loi 
Humerus." 

We  learn  from  Nature  that 
Society  of  France  has  this  yc 
Danton  prize  to  M.  Qosselet. 
given  to  the  geologist  whose 
likely  to  benefit  industry  n 
awarded  to  M.  Oosselet  for  t 
taken  in  the  dev^opment  of 
the  north  of  France.  The  Viqi 
tended  to  encourage  geologies 
been  awarded  to  H.  Robert  I 
stratigrapbical  work  on  the  gc 
and  his  paleontological  rese 
foraminifera  and  ammonites. 

The  Medical  Record  calls  a 
fact  that  with  l^e  assumptii 
Leonard  Wood,  of  the  office  o 
of  the  U.  S.  Army  and  the  ( 
Major- Qeneral  F.  0.  Ainswo 
ranking  major-general,  the  tw 
tions  in  the  army  are  held  by 
entered  the  line  from  the  n 
General  Wood  was  graduated 
vard  Medical  School  in  1884. 
worth  was  graduated  from  tl 
partment  of  the  New  York 
1874. 

The  association  medal  of 
Association  of  Cotton  Mani 
awarded  at  its  eighty-eighth  m< 
27,  to  Dr.  C.  J.  H.  Woodbui 
liography  on  the  Cotton  Ma 
also  for  services  to  this  industr 
was  established  in  1896,  and  th 
its  award  states:  It  is  the  ; 
board  of  govemment  that  this 
given  to  any  person  whose  wo 
their  opinion,  and  advantage  c 
portance  to  the  puriMses  to  wl 
ization  is  devoted  in  it«  broi 
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eluding  any  papers  read  before  the  associa- 
tion,  the  production  of  any  mechanism  or 
processes  in  the  fabrication,  design,  or  finish- 
ing of  cotton  goods,  comprising  mill  construc- 
tion, the  generation  of  power  and  its  dis- 
tribution, or  any  of  the  works  tributary  to 
the  cotton  manufacture. 

£.  P.  Meinecee,  Ph.D.  (Heidelberg),  has 
accepted  a  position  as  expert  in  the  Office  of 
Investigations  in  Forest  Pathology  in  the 
Bureau  of  Plant  Industry.  This  office,  as 
organized  at  present,  consists  of:  Dr.  Haven 
Metcalf,  pathologist  in  charge;  Drs.  George 
G.  Hedgcock  and  Perley  Spaulding,  patholo- 
gists; Carl  Hartley  and  E.  J.  Humphrey, 
assistants;  Dr.  E.  P.  Meinecke,  expert. 

Mr.  Theo.  EjtTSHTOFOViCH,  of  the  Russian 
Government  Agricultural  Commission,  is  vis- 
iting America  for  the  purpose  of  finding  out 
what  American  agricultural  methods,  ma- 
chinery and  plants  it  would  be  worth  while 
to  introduce  into  the  Bussian  steppes.  He 
has  been  particularly  interested  in  the  hardy 
American  fruits.  He  makes  his  headquarters 
at  3059  Magnolia  Avenue,  St.  Louis. 

Dr.  E.  Lindhard,  director  of  the  Royal 
Agricultural  Experiment  Station  at  Tystofle, 
Denmark,  and  Dr.  K^lpin  Ravn,  professor  of 
plant  pathology  in  the  Royal  Agricultural 
College  of  Copenhagen,  are  visiting  America 
for  the  purpose  of  studying  American  meth- 
ods of  forage  crop  production  and  applications 
of  plant  pathology. 

Mr.  Frank  M.  Chapman,  of  the  American 
Museum  of  Natural  History,  and  Mr.  Louis 
Fuertes,  have  returned  from  an  ornitholog- 
ical expedition  to  the  West  Indies. 

Dr.  Charles  R.  Stockard,  of  the  Cornell 
Medical  School  and  secretary  of  the  American 
Society  of  Naturalists,  will  be  at  the  Naples 
Zoological  Station  till  the  first  of  August. 

Dr.  R.  R.  Gates  has  sailed  for  Europe  to 
attend  the  International  Botanical  Congress 
at  Brussels  as  a  representative  of  the  Missouri 
Botanical  Garden  and  the  St.  Louis  Academy 
of  Sciences. 

Professor  E.  B.  MoGUiVARV,  of  the  depart- 
ment of  philosophy  of  the  University  of  Wis- 


consin, was  elected  president  of  the  Western 
Philosophical  Association  at  the  recent  meet- 
ing at  the  University  of  Iowa. 

The  eighteenth  James  Forest  lecture  of  the 
Institution  of  Civil  Engineers  will  be  de- 
livered in  London,  on  June  22,  by  Sir  John 
Gavey,  C.B.,  on  "Recent  Developments  of 
Telegraphy  and  Telephony." 

The  Research  Club  of  the  University  of 
Michigan  held  a  memorial  meeting  on  April 
20  to  commemorate  the  centennial  of  Dalton's 
"  New  System  of  Chemical  Philosophy."  The 
program  was  as  follows:  "John  Dalton  and 
his  Achievement:  A  Glimpse  across  a  Cen- 
tury," by  Professor  R.  M.  i^enley;  "The 
Atomic  Theory,"  by  Professor  S.  L.  Bigelow; 
"Daltonism  to  Date,"  by  Professor  0.  R 
Guthe. 

The  Society  for  Philosophical  Inquiry,  of 
Washington,  D.  C,  held  a  memorial  meeting 
at  the  George  Washington  University,  on 
May  3,  in  honor  of  the  late  Dr.  William  T. 
Harris,  formerly  U.  S.  Commissioner  of  Edu- 
cation.    The  program  was  as  follows: 

"  The  Genesis  of  the  Philosopher,"  Rev.  Dr.  J. 
MacBride  Sterrett. 

"  His  Philosophy,"  Edward  £.  RichardBon,  PhD. 

''Dr.  Harris  as  U.  S.  Commissioner  of  Educa- 
tion," Dr.  Elmer  Ellsworth  Brown,  U.  S.  Com- 
missioner of  Education. 

"Dr.  Harris  as  Interpreter  of  Dante,"  Rev.  Dr. 
Frank  Sewall. 

"Impressions  of  Dr.  Harris  as  Teacher  of 
Philosophy,"  Rev.  Dr.  U.  G.  B.  Pierce. 

Address  by  ex-Governor  John  W.  Hoyt. 

Address  by  Rev.  Dr.  Samuel  S.  Laws. 

Walter  Craio  Kerr,  president  of  Westing- 
house,  Church,  Kerr  and  Company,  previously 
assistant  professor  of  engineering  in  Comdl 
University,  of  which  institution  he  was  a 
trustee  at  the  time  of  his  death,  died  on  May 
8,  at  the  age  of  fifty-two  years. 

Dr.  Julius  Kuhn,  until  recently  professor 
of  agriculture  at  Halle,  has  died  in  his  eighty- 
fifth  year. 

Dr.  Eugene  Hodenptl,  formerly  adjunct 
professor  of  pathological  anatomy  in  the  Col- 
lege of  Physicians  and  Surgeons  of  Columbia 
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XJxiiversity,  died  on  May  5  at  the  age  of  f orty- 
Beven  years. 

Dr.  Julius  Post,  professor  of  industrial 
liygiene  in  the  Berlin  School  of  Technology, 
has  died  at  the  age  of  sixty-four  years. 

Dh.  C.  B.  Plowright,  formerly  professor  of 
comparative  anatomy  and  physiology  at  the 
Royal  College  of  Surgeons  and  known  for  his 
work  in  natural  history,  especially  on  the 
origin  of  fungi,  has  died  at  the  age  of  fifty- 
one  years. 

Among  the  New  York  state  civil  service  ex- 
aminations to  he  held  on  May  28  is  one  for 
the  position  of  zoologist  in  the  Educational 
Department,  with  a  salary  of  $1,200. 

The  senate  on  May  2  amended  and  passed 
a  hill  which  already  had  passed  the  house  to 
create  a  Bureau  of  Mines  in  the  Interior  De- 
partment. In  addition  to  carrying  on  mining 
work  heretofore  done  hy  the  Geological  Sur- 
vey, the  hureau  will  investigate  the  causes  of 
mine  explosions. 

The  prize  of  the  foundation  George  Monte- 
fiore,  of  the  value  of  about  $4,000,  will  be 
awarded  for  the  first  time  in  1911^  for  a 
printed  or  manuscript  work  on  the  technical 
applications  of  electricity.  Further  infor- 
mation may  be  obtained  from  the  secretary 
M.  G.  L'Hoest,  Li^e,  Belgium. 

M.  DE  MoNTEFiORE  has  given  150,000  francs 
to  the  Paris  Academy  of  Sciences  to  establish 
a  triennial  prize  in  electrical  science. 

At  the  University  of  Illinois  an  Aero  Club 
has  been  formed  by  some  twenty-five  under- 
graduates. It  intends  to  affiliate  with  the 
American  Intercollegiate  Aeronautic  Associa- 
tion. 

More  than  seventy-five  international  asso- 
ciations are  holding  a  congress  in  Brussels 
this  week,  in  connection  with  the  World's  Fair. 
Among  them  are  the  Interparliamentary 
Union,  the  Institution  of  International  Law, 
the  International  Office  for  Weight  and  Meas- 
ures, the  International  Geodetical  Association, 
the  Institut  Marey,  the  International  Office  of 
the  American  Eepublics,  the  Nobel  Institute 
and  the  International  Groups  of  Esperanto. 


A  PREUMiNART  program  has  been  issued  of 
the  International  American  Scientific  Con* 
gross  to  be  held  in  Buenos  Aires  from  July 
10  to  25,  in  celebration  of  the  centenary  of 
the  revolution  of  May,  1810.  The  sections- 
into  which  the  congress  is  divided  are  as 
follows:  Engineering,  Physics  and  Mathe- 
matics, Chemistry,  Geology,  Anthropology, 
Biology,  Geography  and  History,  Economics 
and  Statistics,  Military  Science,  Naval  Sci- 
ence and  Psychology.  Programs  and  infor- 
mation in  regard  to  the  congress  may  be  ob- 
tained from  the  president  of  the  committee  of 
propaganda,  care  of  the  Argentine  Scientific 
Society,  269.  Calle  Cevallos,  Buenos  Aires. 

The  nineteenth  session  of  the  Marine  Bio- 
logical Laboratory  of  the  Leland  Stanford 
Junior  University  at  Pacific  Grove  will  begin 
on  June  1.  The  regular  course  of  instruction 
will  continue  six  weeks,  closing  July  12.  The 
investigators  and  students  working  without 
instruction  may  make  arrangements  to  con- 
tinue their  work  through  the  summer.  The 
laboratory  will  be  under  the  general  super- 
vision of  Professor  F.  M.  McFarland. 

DuRmo  the  months  of  July  and  August  the 
facilities  of  the  seed  laboratory  of  the  Bureau 
of  Plant  Industry,  United  States  Department 
of  Agriculture,  Washington,  D.  C,  will  be 
available  as  far  as  space  permits  to  any  one 
who  wishes  to  consult  the  seed  collection  and 
become  familiar  with  the  practical  methods  of 
seed  testing  for  mechanical  purity  and  germ- 
ination. For  further  information  address 
Mr.  E.  Brown,  botanist  in  charge. 

The  fourth  session  of  the  Graduate  School 
of  Agriculture  under  the  auspices  of  Asso- 
ciation of  American  Agricultural  Colleges 
and  Experiment  Stations  will  be  held  at  the 
Iowa  State  College,  Ames,  Iowa,  July  4-29. 
The  new  hall  of  agriculture,  erected  and 
equipped  at  a  cost  of  $375,000,  will  be  the 
seat  of  activity  during  the  session  but  the 
other  buildings  and  laboratories  of  the  de- 
partments will  be  available  for  instruction. 
The  purpose  of  the  Graduate  School  of 
Agriculture  is  to  give  advanced  instruction 
with  special  reference  to  the  methods  of  in- 
vestigating agricultural  problems  and  teach- 
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ing  agricultural  subjects.  Instruction  will  be 
given  in  eight  main  lines,  agronomy,  plant 
pathology  and  physiology,  animal  husbandry, 
poultry,  horticulture,  dairying,  rural  engineer- 
ing, rural  economics  and  sociology.  The 
work  of  extension  departments,  such  as  or- 
ganization and  function,  agricultural  journal- 
ism and  conservation  of  our  natural  re- 
sources will  be  discussed  at  sessions  particu- 
larly arranged  for  such.  At  the  opening 
exercises  to  be  held  on  July  6  addresses  will 
be  given  by  Hon.  James  Wilson,  secretary  of 
Agriculture;  Dr.  A.  B.  Storms,  president  of 
Iowa  State  College;  Dr.  W.  O.  Thompson, 
president  of  Ohio  State  University;  Dr.  0.  F. 
Curtiss,  dean  of  agriculture,  Iowa  State  Col- 
lege; Dr.  H.  P.  Armsby,  chairman  of  the 
committee  on  graduate  study.  Association  of 
American  Agricultural  Colleges  and  Experi- 
ment Stations,  and  Dr.  A.  C.  True,  director 
of  Office  of  Experiment  Stations  and  dean  of 
the  Graduate  School  of  Agriculture.  Attend- 
ance at  the  sessions  of  this  school  is  limited 
to  persons  who  have  completed  a  college  course 
and  have  taken  a  bachelor's  degree,  except  to 
non-graduates  who  are  recommended  by  the 
faculty  of  the  college  with  which  they  are  as- 
sociated as  properly  qualified  to  take  advanced 
work  in  agriculture. 


UNIVERSITY   AND   EDUCATIONAL   NEWS 

The  New  York  legislature  has  passed  a  bill 
appropriating  $357,000  for  new  buildings  for 
the  State  College  of  Agriculture  at  Cornell 
University.  Of  the  sum  appropriated,  $200,- 
000  will  be  available  this  year.  Three  new 
buildings  are  provided  for — ^an  auditorium  to 
cost  $113,000,  a  poultry  building,  for  which 
$90,000  is  set  aside,  and  a  home  economics 
building,  whose  cost  will  be  $154,000. 

The  new  engineering  building  of  Union 
College  built  by  Mr.  Andrew  Carnegie  at  a 
cost  of  $100,000  and  endowed  by  the  alumni 
with  an  equal  sum,  was  dedicated  on  April  28. 

Mr.  James  R.  Steers  has  given  the  College 
of  the  City  of  New  York,  from  the  first  class 
of  which  he  graduated  in  1853,  $10,000  for 
the  purchase  of  books  on  natural  history,  phys- 
ics   and   chemistry    and   has   purchased   the 


library  of  the  late  Professor  Wolf,  of  Dela- 
ware College,  Newark,  Delaware,  and  pre- 
sented it  to  the  Wolcott  Gibbs  Library  of 
Chemistry  in  the  college. 

By  the  will  of  Edward  A.  Bowser,  emeritus 
professor  of  mathematics  and  engineering, 
in  Eutgers  College,  who  died  at  Honolula 
about  two  months  ago,  the  coUege  has  received 
a  bequest  of  his  library,  also  the  rights  to  the 
plates  of  the  printed  copies  of  his  various 
text-books,  together  with  the  royalties  on 
them. 

It  is  announced  that  a  National  College  of 
Agriculture  is  to  be  established  in  Pretoria. 
General  Botha  has  promised  to  set  aside  £100,- 
000  as  a  first  installment  for  the  execution  of 
the  project,  and  the  Town  Council  has  de- 
cided to  give  the  government  the  whole  of  the 
town  lands  of  Groenkloof  as  a  site.  The  area 
comprises  3,681  acres. 

Harvard  Untversitt  has  established  the 
new  degree  of  associate  in  arts,  to  be  abbrevi- 
ated as  A.A.  It  is  understood  that  Badcliffe 
College  will  offer  this  degree  to  women.  The 
degree  is  designed  for  those  who  have  taken 
courses  provided  by  the  Department  of  Uni- 
versity Extension,  whether  in  the  summer 
school  or  in  the  winter  courses  now  being  ar- 
ranged by  the  intercollegiate  "  Commission  on 
Extension  Courses.^'  It  will  require  the  same 
number  of  courses  as  the  AJB^  but  no  en- 
trance examinations  and  no  residence  at  the 
university. 

The  commission  appointed  by  the  general 
assembly  of  the  presbyterian  church  to  confer 
with  the  trustees  of  Queen's  University,  at 
Kingston,  Ont.,  in  regard  to  certain  changes 
in  the  imiversity  constitution  decided,  on  a 
vote  of  ten  to  nine,  to  recommend  to  the  Mon- 
treal assembly  next  June  that  the  report  of 
the  joint  committee,  which  met  at  Ottawa 
last  January,  be  accepted.  This  would  make 
Queen's  University  undenominational  in  form 
and  enable  it  to  receive  the  pensions  of  the 
Carnegie  Foundation. 

Dr.  Charles  E.  Pellew,  adjunct  profeesor 
of  chemistry,  and  Dr.  Ira  EL  Woolson,  adjunct 
professor  of  civil  engineering,  have  resigned 
their  chairs  in  Columbia  University. 
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Dr.  Arthur  0.  Lovejoy,  of  the  TJniveraity 
of  Missouri,  has  been  appointed  professor  of 
philosophy  at  the  Johns  Hopkins  University. 

The  J.  PiERPONT  Morgan  professorship  in 
biology  at  Trinity  College,  made  vacant  by 
the  resignation  of  Dr.  Oharles  Lincoln  Ed- 
wards, has  been  filled  by  the  appointment  of 
Max  Withrow  Morse,  Ph.D.  (Columbia),  of 
the  College  of  the  City  of  New  York.  Dr. 
Morse  will  take  charge  of  the  work  in  Sep- 
tember. The  second  professorship  in  the  de- 
partment, held  by  Karl  Wilhelm  Gbnthe,  PLD. 
(Leipzig),  who  returns  to  Prussia,  will  not  be 
filled  at  present. 

In  the  Harvard  Medical  School,  Dr.  W.  B. 
BrinckerhofP,  who  for  the  past  four  years  has 
been  a  member  of  the  IT.  S.  (Government 
Leprosy  Livestigation  Commission  at  Molokai 
Island,  has  been  appointed  assistant  professor 
of  pathology,  and  Dr.  S.  B.  Wolbach,  at  pres- 
ent director  of  the  pathological  laboratory  of 
the  Montreal  general  hospital,  has  been  ap- 
pointed assistant  professor  of  bacteriology. 

Dr.  H.  W.  Morse  has  been  appointed  to  an 
assistant  professorship  of  physics,  and  Dr.  L. 
J.  Henderson  to  an  assistant  professorship  of 
biological  chemistry  at  Harvard  University. 

Dr.  K.  T.  Fischer,  of  the  Munich  School 
of  Technology,  has  been  called  to  a  chair  of 
physics  in  the  University  of  La  Plata. 


DIBCU88I0N   AND   CORRESPONDENCE 

THE  8TUDT  OF  ROOKS  WITHOUT  THE  USE  OF  THE 

HI0R0SCX)PE 

The  phrase  ''  without  the  use  of  the  micro- 
scope "  appears  on  the  title  page  of  two  well- 
known  text-books  of  petrography.^  In  a  num- 
ber of  colleges  and  universities  there  are 
petrography  or  lithology  courses  given  in 
which  rocks  are  treated  entirely  from  the 
megascopic  standpoint.  The  writer  has  no 
fault  to  find  with  the  two  excellent  text-books 
mentioned,  for  they  may  be  used  in  connection 
with  microscopic  work;  but  he  does  take  issue 
with  the  method  of  studying  rocks  without  the 
microscope. 

^  Kemp,  "  Handbook  of  Rocks  " ;  Pirsson,  **  Rocks 
and  Rock  Minerals." 


In  order  to  anticipate  our  critics,  let  us  as- 
sume at  the  outset  that  the  average  student 
has  neither  the  time  nor  inclination  to  be- 
come an  expert  petrographer  and  also  that  in 
after  life  he  will  not  have  a  polarizing  micro- 
scope available.  In  view  of  these  facts  why 
then  should  the  microscope  be  u^  in  the 
study  of  rocks? 

In  the  writer's  opinion  no  one  can  have  an 
adequate   knowledge   of   rocks   until  he   has 
studied  them  in  thin  sections.     What  con- 
ception of  the  gradations  between  rocks,  the 
variations    in    texture,    intergrowths,    inclu- 
sions and  alterations  has  the  student  who  has 
never   made   a  microscopic   study  of  rocks? 
Yet  some  idea  of  these  things  is  essential  to 
an  understanding  of  rocks.     What  does  he 
know  about  fine-grained  rocks  such  as  basalts 
or  the  fine  groundmass  of  such  rocks  as  rhyo- 
lites?    After  the  student  has  studied  a  type 
collection  of  rocks,  together  with  the  corre- 
sponding thin-sections,  he  is  in  a  position  to 
determine  the  commonly  occurring  rocks  in 
hand-specimens  because  he  has  worked  out 
thin-sections  of  similar  rocks.     In  studying 
the  slides  he  looks  for  minerals  in  the  hand- 
specimen    that    would    otherwise    escape   his 
notice,  and  learns  to  identify  them.    He  has 
also  developed  his  imagination  and  can  in 
some  measure  predict  what  minerals  the  rock 
contains.    He  will  be  pretty  certain,  for  ex- 
ample,  if  the  phenocrysts  in  a  i>orphyritic 
rock  are  quartz,  that  the  fine  groundmass  is  a 
mixture  of  quartz  and  orthoclase.     A  heavy, 
black,  fine-grained  rock,  he  knows,  is  almost 
sure  to  consist  of  plagiodase,  augite,  mag- 
netite and  more  or  less  glassy  base.     Black 
prismatic   phenocrysts   are   either   augite   or 
hornblende   or  x>ossibly   a   rare   pyroxene  or 
amphibole.    Of  course  the  student  will  make 
mistakes;  even  experienced  petrographers  are 
not  infallible.     One  advantage  of  the  micro- 
scopic study  is  that  the  student  realizes  the 
limitations    of    sight    determination.      The 
added  interest  and  knowledge  of  rocks  gained 
more  than  compensates  for  the  time  tak^i 
up  with  a  short  study  of  optical  mineralogy. 
The  lack  of  time  will  be  the  objection  raised 
against  my  plan,  but  whatever  the  time  avail- 
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able,  half  of  it  may  well  be  spent  in  the 
Btndy  of  elementary  crystal  optics  so  that  min- 
erals may  be  identified  in  slides.  The  above 
remarks  apply  especially  to  i^eous  rocks,  as 
there  is  less  variety  in  the  sedimentaries  and 
metamorphics  and  the  loose  nomenclature 
used  for  them  makes  them  easier  to  classify. 
It  may  be  urged  that  the  broader  chemical 
and  geological  features  should  be  emphasized, 
that  is,  petrology  rather  than  petrography 
should  be  taught.  The  writer  is  in  entire  ac- 
cord with  this  view,  but  unless  the  student 
makes  numerous  rock  analyses,  how  better  can 
he  learn  to  appreciate  the  chemical  side  of 
petrography  than  by  a  study  of  slides! 

My  views  on  this  subject  naturally  depend 
somewhat  upon  my  opinion  of  the  recently 
proposed  megascopic  or  field  classification  of 
igneous  rocks.  One  of  the  serious  criticisms 
applied  to  the  ordinary  qualitative  classifica- 
tion is  the  redefinition  of  rock  names.  Yet 
in  this  field  classification  we  have  such  names 
as  syenite  and  basalt  redefined  to  suit  the 
megascopic  determination.  Perhaps  the  dis- 
tinctions made  on  a  megascopic  basis  are  good 
ones,  but  terms  that  do  not  conflict  with  ordi- 
nary usage  are  preferable.  Such  names  as 
leucophyrs  are  all  right,  but  it  seems  hardly 
fair  to  call  an  anorthosite  a  syenite  when  the 
plagioclase  may  be  determined  at  sight,  since 
all  its  affinities  are  with  the  gabbros.  It 
hardly  seems  reasonable  to  call  a  dark-colored 
porphyritic  rock  a  basalt-porphyry  when 
quartz  or  orthoclase  phenocrysts  are  visible. 
Typical  andesites  can  readily  be  distinguished 
and  it  hardly  seems  necessary  to  call  them  f  el- 
site-porphyries.  The  writer  believes  that  the 
usuaUy  accepted  grouping  of  igneous  rocks 
into  granites,  rhyolites,  syenites,  trachytes, 
diorites,  andesites,  gabbros,  diabases,  basalts 
and  peridotites  is  the  best  one  to  follow  even 
in  megascopic  work.  Of  course  one  can  not 
always  make  the  distinctions  recognized  in 
this  classification,  but  this  is  also  true  of  any 
rock  classification.  Often  one  is  fortunate  if 
he  can  distinguish  an  igneous  from  a  meta- 
morphic  rock  in  the  hand  specimen.  One  of 
the  principal  reasons  for  studying  petrography 
is  that  the  student  may  be  able  to  read  geolog- 


ical literature  inteUigently.  Even  though  the 
ordinary  classification  is  purely  qualitative 
and  the  personal  equation  large,  yet  the 
names  for  the  common  rocks  given  above  axe 
fairly  definite  in  their  meaning  as  used  in  the 
literature  for  the  last  twenty-five  years  or  so. 
In  conclusion  the  writer  would  summariie 
his  views  as  follows:  The  purpose  of  the 
petrography  course  is  to  give  the  student  a 
general  idea  of  rocks,  to  liable  him  to  make 
rough  determinations  of  rocks  at  sight,  and 
to  help  him  in  the  understanding  of  geolog- 
ical literature.  With  these  things  in  mind  the 
study  of  hand-sx>ecimens  and  slides  should  go 
hand-in-hand.  The  student  becomes  familiar 
with  the  common  rock  types  and  bo  can  de- 
termine other  rocks  by  mental  comparison 
with  those  he  has  studied  in  detail  The 
usual  classification  (granites,  rhyolites,  etc) 
is  suitable  for  megascopic  determinationB  and 
is  also  the  one  recognized  in  the  literature. 

Austin  F.  Rogers 

LaBOBATOBT  of  MiNEBAIiOOY 

AlVD  Peihoobapht, 
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SCIENTIFIC  BOOKS 
The    Mutation    Theory.     Volume    I.     "The 
Origin  of  Species  by  Mutation.**    By  Hugo 
DE  Vries.    English  translation  by  Professor 
J.  B.  Farmer  and  A.  D.  Darbishirb.     Pp. 
xvi  +  682.     Four   colored   plates   and    119 
text-figures.      Chicago,    The    Open    Court 
Publishing  Co.    1909. 
The  publication  of  the  German  work,  **  Die 
Mutationstheorie,"  by  Hugo  de  Vries,  marks 
an  epoch,  not  only  in  the  history  of  botany, 
but  of  all  biological  science;  and  the  muta- 
tion-theory  itself   is,   in   all  probability,  the 
most  important  contribution  to  evolutionary 
thought    since    the    publication    of    Darwin's 
"  Origin."    The  importance  of  de  Vries's  work 
lies  not  only  in  the  elaboration  of  the  theory 
of  saltation  as  an  adequate  method  of  the 
origination  of  new  forms  in  the  organic  world, 
but  (and  more  especially)  in  removing  the  en- 
tire question  forever  from  the  realm  of  in- 
effectual debate,  and  establishing  it  upon  the 
firm  basis  of  ezx)erimentation. 
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The  general  outlines  of  the  mutation-theory 
are  now  so  familiar  to  biologists  that  a  state- 
ment of  it  here  would  be  superfluous;^  and  yet 
the  literature  on  the  subject  since  the  appear- 
ance of  the  first  part  of  the  German  edition, 
in  1900,  has  so  often  shown  a  lack  of  clear 
understanding  of  the  details  and  scope  and 
claims  of  the  theory,  and  especially,  as  the 
translators  state  (p.  vi),  of  '^  a  detailed  knowl- 
edge of  the  contents  of  'Die  Mutations- 
theorie,' "  that  the  English  translation  is  most 
timely  and  most  welcome.  Many  attempts 
have  evidently  been  made  to  debate  the  ques- 
tions involved  without  familiarity  with  the 
original  work,  and  hence  it  may  not  seem  out 
of  place  to  emphasize  here  a  few  cardinal 
points  which  are  daily  becoming  more  gener- 
ally correctly  understood. 

In  the  first  place,  *^  The  special  problem 
which  the  mutation  theory  seeks  to  explain  is 
the  manifold  diversity  of  specific  forms"  (p. 
45).  It  has  long  been  recognized  that  natural 
selection  really  explains,  not  the  origin  of 
species,  nor  even  the  origin  of  adaptations, 
but  the  elimination  of  the  unfit,  and  the  per- 
sistence of  adaptations;  the  fact  that  char- 
acters, both  adaptive  and  non-adaptive,  specific 
or  not  specific,  must  exist  before  they  can  be 
selected  was  previously  well  nigh  lost  sight  of. 
The  mutation-theory,  then,  seeks  to  account 
for  "  the  origin  of  specific  characters "  (p. 
211). 

In  the  second  place,  "  Spontaneous  varia- 
tions are  the  facts  on  which  this  explanation 
is  based "  (p.  45),  or,  "  We  may  express  .  .  . 
the  essence  of  the  mutation  theory  in  the 
words :  '  Species  have  arisen  after  the  manner 
of  so-called  spontaneous  variation^"  (p.  165). 
This  marks  the  fundamental  distinction  be- 
tween Darwinism  and  de  Yriesism.  For  Dar- 
win, specific  characters  originated,  chiefly  if 
not  entirely,  by  the  selection  of  fluctuating  or 
continuous  variations;  for  de  Vries  by  discon- 
tinuous (t.  e,,  non-fluctuating)  variation  only. 
*^  In  order  that  species  may  engage  in  compe- 

^  Such  a  statement  has  previously  been  given  in 
a  review  of  de  Vries's  ''  Species  and  Varieties : 
their  Origin  by  Mutation,"  Plant  World,  8:  86, 
110,  135,  159.     1906. 


tition  with  one  another  it  is  evidently  an  es- 
sential condition  that  they  should  already  be 
in  existence;  the  struggle  only  decides  which 
of  them  shall  survive  and  which  shall  disap* 
pear  (p.  212). 

The  struggle  which  is  significant  in  descent 
takes  place,  not  between  the  individuals  of  the 
same  elementary  species,  but  between  the 
various  elementary  species  themselves  (p. 
211).  The  former  results  in  acclimatization 
and  the  formation  of  local  races  (pp.  92-99 
and  211) ;  the  latter  in  the  elimination  of  unfit 
elementary  species.  ^^It  is  moreover  evident 
that  this  ^elimination  of  species'  must  have 
weeded  out  many  more  than  it  has  preserved. 
In  a  word,  from  the  standpoint  of  the  theory 
of  mutation  it  is  clear  that  the  role  played  by 
natural  selection  in  the  orig^in  of  species  is  a 
destructive,  and  not  a  constructive  one." 

One  of  the  commonest  misconceptions  of 
saltation  is  that  the  diflerence  between  muta- 
tion and  fluctuating  variation  is  a  quantita- 
tive one;  that  mutations  are  large  variations. 
Nothing    could    be    more    erroneous.      The 
amount  of  the  change  has  nothing  to  do  with 
the  question.     ^^Many  mutations  are  smaller 
than   the   differences   between   extreme  vari- 
ants"   (of    fluctuating    variation)     (p.    55). 
Mutations   are   characterized   first,   by  being 
entirely  new  features,  ^'In  contradistinction 
to  fluctuating  variations  which  are  merely  of 
a  plus  or  minus  character  (p.  213) ;  second,  by 
the  abruptness  with  which  they  appear,  and 
third,   by  being   transmitted   hy   inheritance 
without  selection.    ^^  They  arise  suddenly  and 
without  any  obvious  cause;  they  increase  and 
multiply  because  the  new  characters  are  in- 
herited" (p.  212).    "According  to  the  theory 
of  mutation  species  have  not  arisen  gradually 
as  the  result  of  selection  operating  for  hun- 
dreds, or  thousands,  of  years,  but  discontinue 
ously  by  sudden,  however  sm^ll  changes"  (p. 
213;  italics  mine). 

Moreover,  de  Vries  has  carefully  defined  the 
term  si>ecies  as  used  by  him.  This  was  never 
done  by  Darwin.  There  is  evident  need  to  em- 
phasize this,  for  in  many  controversial  papers 
it  has  been  entirely  overlooked,  the  critics 
meaning .  one  thing  by  the  term,   de  Vries* 
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and  his  followers  quite  another.  Therefore, 
it  is  of  prime  importance  to  keep  in  mind  the 
fact  that  with  the  species  of  the  systematist 
the  mutation  theory  has  primarily  nothing  to 
do;  and  this  fact  is  specifically  stated.  Thus, 
on  page  165: 

In  order  to  be  qualified  to  discuss  this  question 
we  must  first  of  all  make  quite  sure  what  we 
understand  by  the  term  ''species"  and,  more 
important  still,  we  must  form  a  clear  idea  as  to 
which  forms  we  are  going  to  regard  as  the  units 
of  the  natural  system.  For  it  is  only  in  the  case 
of  the  real  miits  of  the  system  that  we  can  hope 
to  obtain  experimental  proof  of  their  common 
descent:  the  theory  of  Descent  as  applied  to 
groups  of  these  units  is,  and  will  probably  always 
remain,  a  comparative  science. 

And  again,  on  page  168,  it  is  insisted  that: 

The  ordinary  Linnean  species  of  the  systematist 
.  .  .  are  artificial  groups  whose  limits  can  be 
altered  by  the  personal  taste  of  any  systematist 
and  are  indeed,  as  a  matter  of  fact,  much  too  often 
so  altered.  Ths  origin  of  such  a  species,  like 
that  of  a  genue,  is  a  hiatorioal  ooourrenoe  and  it 
can  neither  he  repeated  experimentttUy,  nor  can 
the  whole  process  be  observed.  (Italics  mine.) 
The  object  of  an  experimental  treatment  of  these 
phenomena  must  assuredly  be  to  make  the  origin 
of  the  units  which  really  exist  in  nature  the 
subject  of  experiment  and  observation.  We  must 
deal  not  toith  the  origin  of  the  groups  made  by 
the  system^itist,  but  with  those  which  are  pre- 
sented by  nature,     (Italics  mine.) 

Thus  the  long-standing  argument  against 
organic  evolution,  that  no  one  ever  observed 
the  origin  of  a  species  (of  the  systematist),  is 
frankly  acknowledged,  but  clearly  shown  to 
have  no  "special  significance  for  the  theory  of 
Descent.  The  elementary  species,  "those 
which  are  presented  by  nature,''  "do  arise  in 
the  garden  and  in  agricultural  practise"  (p. 
169).    This  is  no  longer  a  debatable  question. 

It  is  absolutely  essential  clearly  to  under- 
stand the  above  points  in  order  to  discuss  the 
mutation  theory,  or  to  undertake  investiga- 
tions in  experimental  evolution.  It  is  worth 
repeating  that,  "The  solution  of  this  prob- 
lem must ...  be  sought  among  the  facts  them- 
selves "  (p.  462).  As  to  whether  mutations  are 
realities  or  figments  of  imagination,  no  one  is 
competent  to  hold  an  opinion  who  has  never 


carried  through  a  series  of  pedigreed  cultaies, 
or  observed  the  results  of  such  work. 

Contrary  to  the  implication  of  so  many  of 
his  adverse  critics,  the  author  has  tried  to 
keep  as  close  to  Darwinian  theory  as  the  facts 
would  permit.  Throughout  the  book  (cf., 
e.  g,,  pp.  51,  87,  198,  205)  there  has  been  a 
constant  endeavor  to  give  full  credit  to  the 
great  master,  and  to  present  the  mutation 
theory,  not  as  an  alternative  to  natural  selec- 
tion, but  as  a  supplementary  hypothesis.  Not 
Darwinism  as  a  whole,  but  only  the  formerly 
baffling  and  embarrassing  difficulties  of  Dar- 
winism are  explained  away. 

A  perusal  of  the  book  before  us  recalls  a  list 
of  many  important  and  positive  contributions 
rendered  by  the  author  through  this  and  lus 
numerous  other  related  writings. 

1.  The  application  of  the  experimental 
method  to  the  question  of  the  orig^in  of  spedfic 
characters.  This  is  justly  regarded  by  ds 
Vries  as  "  the  most  important  general  result " 
of  his  work  (p.  497). 

2.  The  development  of  the  method  of  pedi- 
gree-culture. 

3.  Making  clear  the  fundamental  distinc- 
tion between  fluctuation  and  saltation  (muta- 
tion), and  showing  its  prime  importance. 
Just  as  Darwin  was  not  the  first  to  suggest 
natural  selection,  so  de  Vries  was  not,  by  any 
means,  the  first  to  draw  the  distinction  be- 
tween continuous  and  discontinuous  varia- 
tions (cf .  p.  63) ;  but,  as  was  the  case  with 
Darwin,  he  stated  the  distinction  so  clearly, 
demonstrated  it  so  convincingly,  established  it 
so  firmly  upon  a  wide  range  of  facts,  as  to 
bring  it  into  the  focus  of  attention  of  all  biol- 
ogists, and  compel  them  to  reckon  with  it  in 
all  subsequent  work. 

4.  Kecognition  of  character  units  and  of 
unit  characters,  and  their  significance;  a 
principle  fully  developed  in  his  "IntraceUu- 
lare  Pangenesis." 

5.  Actual  observation  of  the  origin  of  new 
plant-forms  of  the  value  of  elementary  species. 

6.  A  resurvey  of  the  vast  literature  of  horti- 
culture and  experimental  breeding,  with  a  new 
interpretation  of  the  facts  in  the  light  of  a 
new  working  hypothesis  (mutation). 
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7.  Clearly  stating,  and  securing  general  rec- 
ognition of  the  difference  between  the  origin 
of  a  character  and  its  selection. 

8.  Formulation  of  the  working  hypothesis 
of  pangenesis.  This  was  the  parent-idea  of 
the  entire  mutation-theory, 

9.  Elaboration  of  the  mutation-theory. 

10.  The  unfolding  of  new  problems  and  of 
entire  new  fields  of  research.  The  influence  of 
the  mutation-theory  (like  Darwin's  "  Origin  ") 
amounts  to  little  less  than  a  rejuvenescence  of 
all  biological  science. 

The  English  translation  has  had  the  ad- 
vantage of  the  author's  careful  revision  and 
correction,  and  embodies  certain  changes  made 
necessary  by  Nilsson's  work  on  the  selection 
of  cereals. 

The  second  volume  of  the  German  original 
is  in  process  of  translation  and  will  be  eagerly 
awaited.  Some  of  the  more  technical  chapters 
of  this  volume,  relating  to  hybridization,  will 
be  omitted  and  their  translation  published 
separately. 

English-speaking  botanists  and  zoologists 
owe  a  debt  of  sincere  gratitude  to  Professor 
Farmer  and  Mr.  Darbishire  for  rendering  so 
invaluable  a  book  into  their  native  language. 
The  press  work  is  also  commendable,  and  we 
should  appreciate  the  willingness  of  the  pub- 
lishers to  undertake  the  publication  of  so  ex- 
tensive a  work  of  this  character.  It  is  easier 
to  get  this  done  in  almost  any  other  country 
than  in  the  United  States. 

G.  Stuart  Gaoeb 

Depabtmeivt  of  BoTAirr, 

UlOVEBSITT  OF  MiSSOUBI 

The  Story  of  the  Submarine,     By  Colonel 

Cyril  Field,  K.M.N.I. 

This  is  a  popular  review  of  the  history  and 
traditions  of  submarine  warfare  and  naviga- 
tion from  the  earliest  ages  to  the  present  day. 
The  manner  of  presentation  is  weU  conceived 
and  the  illustrations  are  sufficient,  without 
going  too  far  into  detail.  The  traditional 
part  appears  to  be  drawn  from  medieval  mar- 
vel mongers  who  never  missed  a  good  story 
nor  spoiled  it  by  leaving  out  picturesque  de- 
tails. But  by  the  second  chapter  the  author 
takes  up  his  history  in  which  he  is  precise 


and  conscientious.  In  the  middle  of  the  sev- 
enteenth century  real  submarines  were  built 
and  navigated,  but  the  prognress  was  slow  and 
intermittent,  since  they  were  almost  all  made 
of  wood  and  propelled  by  hand,  even  so  late  as 
the  middle  of  the  nineteenth  century.  The 
form  of  the  submarine  and  the  difficulties  of 
submarine  navigation  were  by  that  time  fairly 
well  understood,  but  the  lack  of  mechanical 
propulsion  made  the  increase  of  size  of  little 
avail. 

The  author's  strict  adherence  to  chronolog- 
ical order  fails  to  throw  into  relief  the  really 
essential  features  of  the  development  of  sub- 
marines, such  as  the  chemical  generation  of 
oxygen  by  Payeme,  the  application  of  steam 
power  by  Oarrett  and  the  introduction  of  the 
storage  battery  by  Gk>ubet.  In  the  same  way 
the  development  of  the  submarine  in  France 
and  in  America  loses  connection  from  the  fact 
that  first  one  and  then  the  other  comes  up  for 
discussion. 

The  modem  submarines  appear  to  be  pos- 
sible on  account  of  the  combination  of  the 
internal  combustion  engine  (used  by  Hol- 
land), the  storage  battery,  together  with  de- 
vices for  controlling  direction  and  submer- 
sion. Each  of  them  is  described  in  its  proper 
place,  but  the  reader  is  left  to  recognize  the 
combination.  In  like  manner  the  submarine 
torpedo  is  described  as  the  proper  weapon  of 
the  submarine,  but  its  direct  influence  on  the 
development  of  the  submarine,  due  to  the  per- 
fection of  control  of  the  torpedo,  is  not  men- 
tioned. 

The  author's  description  of  the  submarine 
of  to-day  is  sufficient  for  his  ''man  in  the 
street,"  and  one  may  charge  to  official 
secrecy  and  rapidity  of  development  his  fail- 
ure to  distinguish  clearly  between  submarines 
and  submersibles  and  why  the  latter  have  been 
developed  to  such  a  displacement  of  1,000  tons 
with  a  speed  of  sixteen  knots  at  the  surface. 
His  conservative  estimate  of  the  importance 
of  the  submarine  and  of  its  use  for  other  than 
warlike  purposes  must  be  respected. 


0.  H.  Peabodt 


Massaohxtskits  Instxtute 
of  tbohnologt 
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SCIENTIFIC   JOVKNALB   AND   ARTICLES 

The  contents  of  the  American  Journal  of 
Science  for  May  are  as  follows :  "  Contribu- 
tions to  the  Geology  of  the  Grand  Canyon, 
Arizona. — The  Geology  of  the  Shinnmo 
Area,"  by  L.  F.  Noble  (Part  I.) ;  "  Additions 
to  the  Pleistocene  Flora  of  Alabama/'  by  E. 
W.  Berry ;  "  Application  of  Potassitim  Ferri- 
cyanide  in  Alkaline  Solution  to  the  Estima- 
tion of  Arsenic,  Antimony  and  Tin/'  by  H. 
E.  Palmer;  "New  Cystid  from  the  Clinton 
Formation  of  Ontario— Lepadocystis  clin- 
tonensis,"  by  W.  A.  Parks;  "New  Petro- 
graphic  Microscope,"  by  F.  E.  Wright;  "  New 
Ocular  for  Use  with  the  Petrographic  Micro- 
scope/' by  F.  E.  Wright;  "Behavior  of  Crys- 
tals in  Light  Parallel  to  an  Optic  Axis/'  by  C. 
Travis ;  "  Some  Simple  Improvements  for  a 
Petrographical  Microscope,"  by  A.  Johannsen ; 
"Natural  Naphtha  from  the  Province  of 
Santa  Clara,  Cuba,"  by  C.  Kichardson  and 
K.  G.  Mackenzie;  "Intrusive  Granites  and 
Associated  Metamorphic  Sediments  in  South- 
western Rhode  Island,"  by  G.  F.  Loughlin. 


SPECIAL   ARTICLES 


THE  CRITICAL  BPABK  LENGTH 

Hem oviNO  the  condensers  from  the  influence 
machine  in  order  to  avoid  strong  disruption 
discharge,  the  insulated  metal  sheet  referred  to 
in  a  former  communication^  placed  between 
the  terminals,  separates  the  positive  column 
from  the  Faraday  dark  space.  In  these  two 
regions  the  mica  wind-mill  shows  that  the  air- 
column  is  moving  in  opposite  directions.  In 
the  dark  space  Franklin's  fluid  is  carried  by 
convection.  The  air  molecules  are  over- 
loaded. They  flow  from  the  cathode  knob  to 
the  plate,  to  which  they  deliver  their  charge. 
On  the  positive  side  of  the  plate  the  air  mole- 
cules have  everywhere  a  less  than  normal 
charge.  Franklin's  fluid  has  been  drained 
out  of  them  and  into  the  anode.  The  dis- 
charge here  involves  a  transfer  of  Frank- 
lin's fluid  (Thomson's  corpuscles)  from  mole- 
cule to  molecule.    This  operation  is  attended 

*  April  22,  p.  628. 


by  luminous  effects.  Here  the  convection  air 
current  and  the  electrical  discharge  are  mov- 
ing in  opposite  directions.  If  the  metal  plate 
be  removed,  the  opposing  air  currents  will 
mingle.  The  length  of  the  Faraday  space, 
where  the  discharge  is  mainly  by  convection 
will  now  in  general  have  changed.  It  be- 
comes less  sharply  defined. 

If  the  anode  knob  is  moved  up  to  the  Fara- 
day dark  space,  we  have  the  critical  spark 
length  when  disruptive  discharge  is  feeble  on 
account  of  small  capacity. 

If  the  knobs  are  brought  nearer  together, 
the  positive  or  luminous  discharge  surrounds 
the  Faraday  region  where  convection  pre- 
vails. A  further  decrease  in  the  distance 
between  the  knobs  increases  the  cross  section 
of  the  column  where  the  non-luminous  con- 
vection-transfer occurs.  The  luminous  dis- 
charge is  crowded  out  into  longer  arc-like 
paths.  This  luminous  column  is  what  is 
usually  called  the  discharge.  The  air  current 
here  forms  a  return  for  the  convection  cur- 
rents within  the  Faraday  dark  space.  All  of 
these  phenomena  have  been  studied  in  open 
air,  and  photographic  evidence  will  be  pre- 
sented in  a  paper  to  be  at  once  published  by 
the  Academy  of  Science  of  St.  Louis.  Canal- 
ray  effects  obtained  when  the  metal  plate  is 
provided  with  an  opening  have  also  been 
photographed.  The  Hittorf  tube  referred  to 
by  Thomson*  is  a  most  striking  illustration  of 
phenomena  which  are  above  described.  In 
the  shorter  branch  the  dark  convection  dis- 
charge involves  a  transfer  of  gas  molecules 
which  in  this  case  forms,  with  the  gas-flow  in 
the  longer  branch,  a  continuous  circulation 
around  the  circuit  of  the  two  branches. 

Francis  £.  Nipheb 

the  SAN  LUIS  VALLET,  COLORADO^ 

Popularly  the  San  Luis  Valley  or  park  is 
supposed  to  be  the  southernmost  one  of  a 
chain  of  four  great  parks,  of  which  North, 
Middle  and  South  parks  are  the  others.     In 

' "  Conduction  of  Electricity  through  Gases,"  2d 
ed.,  p.  443. 

^  Published  by  permission  of  the  director  of  the 
United  States  Qeological  Survey. 
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reality,  the  southern  oontinuation  of  that 
series  is  f oiind  in  Wet  Mountain  Valley  and 
Huerfano  Park,  occupying  a  depression  be* 
tween  the  Front  Range  and  Wet  Mountain 
axis  and  the  Mosquito  Range  and  Sangre  de 
Cristo  axis,  whereas  the  San  Luis  Valley  oc- 
cupies a  depression  west  of  the  latter  axis,  and 
between  it  and  the  Sawatch  Mountains. 
Furthermore,  the  former  depression  began  to 
take  shape  much  earlier — as  far  back  as  the 
Triassic  at  least — ^and  has  been  subject  to 
sedimentation  more  or  less  continuously  from 
that  time  until  the  Pleistocene,  whereas  the 
San  Luis  Valley  shows  no  formations  older 
than  Miocene  Tertiary,  and  is  for  the  most 
part  occupied  by  late  Tertiary  or  early  Qua- 
ternary sediments. 

Li  the  San  Luis  Valley  there  may  be  dis- 
tinguished two  classes  of  more  or  less  uncon- 
solidated gravels,  sands,  and  clays,  an  older 
series  of  conglomerates  with  intercalated  lava 
flows,  known  as  the  Santa  Fe  formation,  after 
Hayden,  and  a  younger  overlying  series  of 
blue  clays  with  interstratified  sand  beds. 

Alamosa  Formation. — ^For  the  younger  upper 
series  of  blue  clays  with  interstratified  water- 
bearing sand  beds,  which  occupies  the  bottom 
of  the  valley  proper,  the  name  Alamosa  for- 
mation is  here  proposed,  from  the  town  of  that 
name  near  the  center  of  the  valley. 

SECTION    OF    HANSEN'S    BLUFF 

Feet 
Qravelly  slope 4.0 

Conglomerate,  indurated  sandy  clay  matrix  .  4.0 

Fine  gravel  and  sand,  loose 3.5 

Fine-grained  reddish  sand  2.5 

Black  and  red  sand 0.5 

Drab  joint  clay  with  a  great  many  white 

indurated  nodules 1.5 

Coarse    indurated    sand    and    small    quartz 

pebbles    4.0 

Buff  to  light-drab  sandy  clay 10.5 

Fine  and  coarse  sand  in  lamin» 5.5 

Olive-green  sandy  joint  clay,  with  shells  ....  2.5 

Banded  drab  sand  with  clay  pockets  1.0 

Fine  and  coarse  pebbly  sand  in  indurated 

laminm    4.5 

Loose  blade  sand  1.5 

Fine  banded  clayey  sand 1.5 

Coarse  sand  and  clay  with  quartz  pebbles  . .  2.5 

IMbris  slope  to  river  12.0 


The  low  relief  of  the  valley  region  renders 
natural  exposures  of  the  Alamosa  formation 
very  scarce,  the  best  one  being  afforded  by 
Hansen's  bluff  on  the  east  bank  of  the  Hio 
Grande,  nearly  east  of  the  Peter  Hansen 
ranch  house,  and  about  eight  miles  southeast 
of  Alamosa. 

Wells  in  the  trough  of  the  valley,  at  Ala- 
mosa, east  of  Mosca,  and  at  Moffat,  which 
penetrate  the  Alamosa  formation  to  depths  of 
from  1,000  to  nearly  1,300  feet,  show  alterna- 
tions of  blue  clay,  fine  sand  with  some  gravel, 
and,  occasionally  in  depth,  boulders.  The 
water-bearing  beds  of  sand  are  found  at  inter- 
vals of  twenty  to  thirty  feet,  separated  by  beds 
of  blue  clay.  The  depth  of  the  first  sand 
yielding  a  flow  at  the  surface  varies  with  the 
amount  of  water  drawn  from  that  bed,  being 
g^reater  near  the  regions  of  denser  population 
and  in  the  central  portion  of  the  valley.  The 
flows  from  the  different  water-bearing  sands 
are  of  different  pressures  and  volumes,  de- 
pending on  the  depth  and  thickness  of  the 
sand  beds.  Through  these  variations  it  is 
possible  to  correlate  the  sand  beds  for  consid- 
erable distances  in  a  region  where  the  wells 
are  numerous,  and  so  to  establish  the  continu- 
ity of  the  beds. 

The  Alamosa  formation  is  readily  shown  to 
lie  unconformably  upon  the  Santa  Fe  forma- 
tion though  the  contact  along  the  west  margin 
of  the  vaUey  is  everywhere  concealed  by  the 
long,  gravelly,  alluvial  slope.  There  is  strati- 
graphic  discordance  shown  by  the  fact  that 
the  lava  flows  intercalated  in  the  Santa  Fe 
formation  dip  toward  the  valley  at  an  in- 
clination averaging  10°,  while  the  sand  beds 
of  the  Alamosa  formation  slope  toward 
the  center  of  the  valley  with  an  inclination 
of  less  than  V.  In  the  western  and  south- 
em  parts  of  the  valley  several  isolated  hills 
composed  of  the  Santa  Fe  formation  project 
upward  through  the  Alamosa  formation.  The 
latter  formation  abuts  directly  against  the 
Santa  Fe  formation  in  the  San  Luis  Hills  at 
the  southern  end  of  the  valley.  These  hills 
and  outliers  exhibit  a  much  older  topography 
than  the  younger  valley  formation. 

The    age    of    the    Alamosa    formation    is 
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either  late  Pliocene  or  early  Pleistocene.  It 
has  been  shown  to  be  separated  from  the 
Santa  Fe  formation,  of  Miocene  age,  by  an 
important  erosion  interval.  It  can  be  shown 
to  be  preglacial  on  stratigraphic  gn^unds. 
Alluvial  fans  and  slopes  are  widely  developed 
about  the  sides  of  the  valley.  The  great  Rio 
Grande  fan  occupies  a  fourth  or  more  of  the 
whole  valley  bottom.  The  water-bearing  sands 
conform  to  the  contour  of  the  fan,  showing 
that  it  was  developed  contemx>oraneously  with 
the  deposition  of  the  formation.  Likewise  on 
the  east  side  of  the  valley  the  alluvial  fans 
and  slope  of  the  Sangre  de  Gristo  range 
blend  and  are  contemporaneous  with  the 
sands  and  clays  of  the  Alamosa  formation. 
The  Pleistocene  valley  glaciers  of  the  west 
side  of  the  range  just  reached  down  to  the 
alluvial  slope  and  their  concentric  terminal 
moraines  surmount  the  crests  of  the  alluvial 
cones,  spreading  out  from  the  valleys  as  the 
author  has  previously  noted.'  The  sediments 
of  the  fans  and  of  the  Alamosa  formation  are 
therefore  preglacial.  The  valley  glaciers  of 
the  Kooky  Mountains  of  both  the  earlier  and 
later  periods  of  glaciation  are  regarded  *  as 
rather  late  Pleistocene.  The  best  age  deter- 
mination that  can  be  made  from  a  strati- 
graphic  standpoint,  therefore,  is  that  the  Ala- 
mosa formation  is  either  late  Pliocene  or 
early  Pleistocene.  Four  species  of  fresh  water 
shells  collected  at  Hansen's  Bluff,  in  the 
uppermost  strata  of  the  formation,  are  identi- 
fied by  Ball  as  a  Quaternary  assemblage. 

G.  £.  SlEBENTHAL 


THE  AMERICAN  PHYTOPATHOLOGIOAL 

SOCIETY 

The  first  annual  meeting  of  the  society  was 
held  in  affiliation  with  the  American  ABsociation 
for  the  Advancement  of  Science  in  the  Harvard 
Medical  School,  Boston,  Mass.^  December  30  and 
31,  1909.  The  Bessions  were  presided  over  by  Dr. 
L.  R.  Jones.  The  society  starts  with  130  charter 
members.  Fifty  members  were  in  attendance  and 
the  meeting  was  regarded  as  a  great  success.  The 
rooms  and  other  facilities  provided  by  the  local 
committee  were  very  satisfactory. 

'Jour.  Oeol,  Vol.  XV.,  1907,  p.  16. 


The  following  oi&ceTs  were  elected  for  1910: 

President— Dr.  F.  L.  Stevens^  North  Carolina 
College  of  Agriculture  and  Mechanic  Arts. 

Vice-President— "BrofeBaoT  A.  F.  Woods,  College 
of  Agriculture,  University  of  Minnesota. 

Secretary-Treasurer— J>T.  C.  L.  Shear,  U.  S. 
Department  of  Agriculture. 

Councilors— Dr.  L.  R.  J<»e8,  University  of 
Wisconsin;  Professor  A.  D.  Selby,  Ohio  Agricul- 
tural Experiment  Station;  and  Professor  H.  H. 
Whetzel,  Cornell  University. 

It  is  expected  that  the  next  annual  meeting  of 
the  society  will  be  held  in  conjunction  with  the 
American  Association  for  the  Advancement  of 
Science  at  Minneapolis,  Minn. 

The  society  empowered  the  council  to  undertake 
the  publication  of  a  phytopathological  journal  if 
the  necessary  financial  and  editorial  arrangements 
could  be  made. 

The  membership  fee  for  the  year  1910  was  fixed 
at  one  dollar,  with  the  provision  that  in  case  a 
journal  was  established  during  the  year  an  assess- 
ment of  one  dollar  more  should  be  levied  upon 
each  member  to  cover  subscription  to  the  journal 
for  the  remainder  of  the  year. 

A  letter  from  the  Society  for  the  Promotion  of 
Agricultural  Science,  requesting  the  Phytopatho- 
logical Society  to  appoint  a  committee  for  the 
purpose  of  considering  the  question  of  affiliation 
of  the  two  societies  was  read.  The  society  ac- 
cepted the  request  and  instructed  the  president 
to  appoint  a  committee  of  three  for  the  purpose. 
Dr.  Chas.  E.  Bessey,  Mr.  F.  C.  Stewart  and  Dr. 
John  L.  Sheldon  were  designated  later. 

Upon  motion  the  society  voted  to  direct  the 
president  to  appoint  two  delegates  as  representa- 
tives to  the  International  Botanical  Congress,, 
which  is  to  be  held  in  Brussels  in  May.  Dr.  W. 
G.  Farlow  and  Dr.  C.  L.  Shear  were  appointed. 

The  society  also  adopted  a  motion  providing  for 
the  appointment  by  the  president  of  a  oonunittee 
of  five  to  draw  up  rules  and  make  recommenda- 
tions concerning  the  common  names  of  plant  dis- 
eases. The  president  appointed  Dr.  F.  L.  Stevens, 
Dr.  H.  von  Schrenk,  Dr.  E.  M  Freeman,  Mr.  W. 
A.  Orton  and  Dr.  G.  P.  Clinton. 

Owing  to  the  recent  introduction  of  two  serious 
plant  diseases,  the  yellow  wart  disease  of  the 
potato,  caused  by  Chrysophlyctis  endohioticay  and 
the  white  pine  disease,  caused  by  Cronartium 
rihicoluvni  into  America,  the  society  unanimooaly 
adopted  a  motion  directing  the  president  to  ap- 
point a  committee  of  five  to  draft  appropriate 
resolutions    regarding    these    diseases    and    take 
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steps  to  secnre  such  action  as  would  prevent  their 
further  introduction  and  spread.  Dr.  H.  Metcalf, 
Dr.  H.  T.  GMissow,  Professor  H.  L.  Bolley,  Pro- 
fessor A.  D.  Selby  and  Mr.  W.  A.  Orton  were 
appointed. 

A  joint  session  with  Section  G  of  the  American 
Association  for  the  Advancement  of  Science  for 
the  reading  of  papers  was  held  Thursday  after- 
noon^ December  dO»  and  two  separate  sesftions 
were  held  Friday,  December  31.  Abstracts  of  the 
papers  read  follow: 

Morphology  and  Life  History  of  Puooinia  tnal- 
vaoearum  Mont.:  Mr.  J.  J.  Taubenhaus,  Dela- 
ware Agricultural  Experiment  Station. 
Morphology,— The  mycelium  of  this  fungus  is 
septate,  branched  and  intercellular.  It  is  very 
rich  in  oil  globules  and  protoplasm  which  gives 
it  a  red  orange  color.  Haustoria  are  rarely 
found.  A  characteristic  mycelial  cushion  is 
formed  under  the  epidermis  of  the  host.  This 
cushion  is  made  up  of  large  mycelial  threads 
irregularly  interwoven  and  at  the  tips  of  which 
knobs  are  formed.  Each  knob  bears  from  two  to 
five  teleutospores,  each  teleutospore  starting  as  a 
little  bud.  The  teleutospores  are  foimd  to  greatly 
vary,  in  both  form  and  shape.  One-celled  and 
three-celled  are  fairly  common,  while  four-celled 
teleutospores  are  found  more  rarely.  The  sporidia 
are  formed  in  two  ways:  First,  the  promycelium 
divides  into  four  pear-shaped  bodies  which  bear 
the  sporidia.  Second,  the  promycelium  breaks  up 
into  four  cells  which  separate  and  each  cell  forms 
and  bears  a  sporidium. 

Life  History,— The  fungus  is  carried  over  win- 
ter as  developing  mycelium,  as  hibernating 
teleutospores  and  with  the  seeds.  Late  in  the 
fall  young  sprouts  are  formed  at  the  base  of  the 
hollyhock.  These  soon  become  infected.  The 
plants  are  covered  up  with  a  mulch  to  protect 
them  from  the  cold.  The  young  sprouts  grow 
considerably  under  the  mulch.  During  late  fall 
the  leaves  do  not  show  evidence  of  infection. 
This  becomes  evident  during  the  winter  when  the 
young  sori  appear  as  white  dots  which  become 
more  yellow  and  finally  bear  mature  teleutospores 
early  in  the  spring.  Infected  hollyhock  leaves  were 
gathered,  part  of  which  were  kept  out  of  doors 
and  part  in  the  culture  room.  Germination  tests 
were  made  every  month  from  that  material.  The 
teleutospores  germinated  and, produced  an  abun- 
dance of  sporidia  in  the  middle  of  the  winter  as 
well  a«  early  in  the  spring,  proving  that  the 
fungus  m^y  be  carried  over  as  hibernating  teleuto- 
spores. 


In  the  fall  of  1908  badly  diseased  seeds  of 
Malva  rotundifolia  were  collected  and  kept  over 
winter  in  the  laboratory.  Early  in  the  spring 
these  seeds  were  planted  in  flats  in  the  green- 
house, where  no  outside  infection  could  take  place. 
Ten  days  after  germination  half  of  the  seedlings 
showed  well-developed  sori  on  the  cotyledons  or 
on  the  hypocotyl.  By  artificial  inoculation  Puo- 
cinia  malawioearum  on  the  hollyhock  is  readily 
communicated  to  the  Malva  rotundifolia  or  vioe 
versa. 

Common  Names  for  Plant  Diseases:  Dr.  F.  L. 

Stevens,    North    Carolina    Agricultural    and 

Mechanical  College. 

The  methods  of  common  naming  of  plant  dis- 
eases in  America,  Germany  and  France  are  dis- 
cussed and  the  necessity  of  uniform  usage  among 
American  plant  pathologists  is  urged,  and  the 
appointment  of  a  committee  to  draft  rules  for 
the  nomenclature  of  plant  diseases  is  recom- 
mended. 

Malnutrition  Diseases  of  Cabbage,  Spinach  and 
other  Vegetables:  Mr.  L.  L.  Habteb,  Bureau  of 
Plant  Industry.     (Read  by  Mr.  W.  A.  Orton.) 
This  disease  waa  first  observed  by  Mr.  W.  A. 
Orton  in  several  of  the  trucking  sections  along 
the  Atlantic  coast,  where  it  affects  nearly  all 
vegetables   where   intensive   cultivation   is   prac- 
tised.   Every  attempt  to  isolate  an  organism  that 
might  be  responsible  for  the  trouble  resulted  in 
failure. 

The  disease  is  characterized  as  follows:  The 
plants  grow  poorly,  have  small,  stubby  roots  with 
few  or  no  laterals.  The  chlorophyll  disappears 
from  between  the  veins  and  aroimd  the  margin  of 
the  leaf,  while  along  the  midrib  and  veins  the 
color  remains  normal.  The  leaves  are  very  much 
thickened  and  brittle.  By  quantitative  analysis, 
diseased  material  was  found  to  contain  77  per 
cent,  more  starch  than  the  normal,  which  can  be 
accounted  for  by  the  fact  that  the  translocation 
diastase  has  probably  been  so  weakened  as  to  be 
unable  to  act  upon  starch. 

The  disease  occurs  only  in  soils  containing  a 
large  amount  of  acids,  which  doubtless  interfere 
with  the  normal  activities  of  the  plants  and  the 
growth  of  microorganisms. 

The  application  of  calcium  carbonate  in  the  soil 
recruits  in  the  development  of  normal  plants. 

Contributions  to  the  Life  History  and  Btrueiure 
of  certain  Bmuts:  Dr.  B.  F.  Lutmak,  Univer- 
sity of  Vermont. 

This  work  was  suggested  by  the  recent  discov- 
eries in   the   sexuality  of  the  rusts   and  is  an 
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attempt  to  disoover  whether  similar  phenomena 
occur  in  the  smuts.  It  also  aimed  to  find  the 
relationship  of  the  group  from  their  finer  struc- 
ture. 

It  has  been  found  that  the  mature  teleutospore 
of  all  smuts  is  uninucleated,  but  that  there  are 
two  nuclei  in  the  younger  one  in  the  Tilletiacea 
and  possibly  so  in  the  Ustilaginaceae.  The  my- 
oelium  of  the  former  group  shows  many  binu- 
deated  cells,  like  the  rusts,  but  in  the  latter 
group  it  is  multinucleated.  This  would  seem  to 
indicate  that  the  smuts  of  the  Tilletia  group  are 
more  nearly  related  to  the  rusts  than  those  of 
the  UatUago  group. 

The  complete  life  history  of  the  oat  smut  (17. 
levis)  was  traced.  It  was  found  that  the  pro- 
mycelial  cells  were  uninucleated,  the  conidia  uni- 
nucleated, but  that  they  became  multinucleated 
immediately  after  putting  out  a  germ-tube.  In- 
fection occurred  in  three  to  five  days  and  the 
entire  tip  of  the  seedling  was  full  of  the  inter- 
cellular mycelium.  The  entire  mycelium  breaks 
up  into  spores  at  the  time  when  the  rudiments 
of  the  flowers  appear. 

Life  Hiaiory  of  Melanopa  querouwn  {Bohw,)  Rehm 

forma  viti$  Baco,:  Dr.  C.  L.  Sheab,  Bureau  of 

Plant  Industry. 

The  fungus  under  consideration  has  had  a  great 
variety  of  names  applied  to  it  in  its  different 
stages.  The  ascogenous  stage  is  best  known  in 
Europe  under  the  name  Boiryosphcsria  Berengeri- 
una  de  Not.  In  America  it  has  been  frequently 
called  Botryoaphwria  fuUginosa  (M.  &N.)  E.  &  E. 

Various  surmises  have  been  made  as  to  the 
pycnidial  form  of  this  fungus,  but  all  have  here- 
tofore been  based  upon  the  dose  association  of 
perithecia  and  pycnidia  on  the  same  specimen. 

Pure  cultures  made  from  carefully  isolated 
single  ascospores  have  produced  pycnidia  which 
at  first  discharged  hyaline,  non-septate  spores  of 
the  Maorophoma  or  Dothiorella  type.  Later  the 
spores  borne  in  the  pycnidia  became  brown  and 
many  of  them  uniseptate,  corresponding  exactly 
with  SphcBTopsis  viticola  Pass  and  8.  Peckiana 
Thfim,  which  were  also  found  associated  with  the 
perithecia  on  the  specimen  from  which  the  cul- 
tures were  made.  They  also  agree  in.  all  morpho- 
logical characters  with  Sphofropsia  malorum  Peck 
and  Diplodia  pteudo-diplodia  Fckl.  The  ascogenous 
Btage  is  frequently  found  on  the  apple  and  a  great 
variety  of  other  trees  and  shrubs  and  has  generally 
been  regarded  by  mycologists  as  one  and  the  same 
species,  though  Saocardo  treats  some  of  the  speci- 
mens on  different  hosts  as  forms.    In  a  few  cases 


another  form  of  pycnoepore  was  found  in  the 
same  pycnidium  with  the  Spharopaia  spores,  the 
sporophores  being  intermingled  and  cleariy  arisiig 
side  by  side  from  the  wall  of  the  pycnidium.  These 
spores  were  small,  hyaline,  cylindrical  and  2-3  X 
1  At.  These  were  found  on  the  hosts  and  not  in 
the  cultures.  The  fungus  is  not  known  at  present 
to  causpe  any  serious  injury  to  the  gprape,  but  the 
form  on  the  apple  causes  the  well-known  ''blade 
rot,"  leaf  spot  and  canker. 

The  Chestnut  Bark  Diaeaee:  Dr.  Haven  BfETCALT 
and  Professor  J.  Fbaitklin  Coixiirs,  Bureau 
of  Plant  Industry. 

The  active  parasitism  of  Diaporthe  parasiiiea 
Murrill  has  been  verified  by  nearly  five  hundred 
successful  inoculations.  Lesions  may  occur  on 
any  or  all  parts  of  a  tree  above  ground,  and  may 
girdle  anywhere.  Most  common  places  are 
crotches,  base  of  trunk,  and  ultimate  twigs. 
Roots  and  first-year  wood  are  rarely,  if  enr, 
attacked.  Sprouts  are  regularly  formed  below 
girdled  points.  Inoculations  may  take  effect  at 
any  time  of  year,  but  the  progress  of  the  disease 
is  most  rapid  in  the  spring  months.  A  dd>ilitated 
tree  is  no  more  subject  to  attack  than  a  healthy 
one.  Dry  weather  checks  the  disease  by  sup- 
pressing spore  production.  The  parasite  can  enter 
without  visible  breaks  in  the  bark,  but  wounds 
form  the  usual  means  of  entrance.  Of  these  the 
commonest  are  tunnels  of  bark  borers.  Winter 
injury  is  not  common  over  the  whole  range  of  the 
bark  disease,  but  may  be  locally  important  in 
producing  lesions  through  which  the  parasite 
enters.  Winter  injury  bears  no  other  relation  to 
the  bark  disease.  The  presence  of  Diaporthe  pan- 
aitioa  Murrill  forms  a  sure  basis  for  distinguish- 
ing whether  any  given  case  is  the  bark  disease  or 
winter  injury  alone.  The  bark  disease  shows  no 
definite  relation  to  the  points  of  the  compass,  the 
position  of  lesions  being  determined  by  the  posi- 
tion of  the  wounds  through  which  the  fungus 
gained  entrance.  The  present  range  of  the  bark 
disease  is  from  Saratoga  County,  N.  Y.,  and  Suf- 
folk County,  Mass.,  on  the  north  and  east,  to 
Bedford  County,  Va.,  on  the  south,  and  Green- 
briar  and  Preston  Counties,  W.  Va.,  and  West- 
moreland County,  Pa.,  on  the  west. 

Bacillua   phytophthoms   Appel:    Dr.    Eswiir   F. 

Smith,  Department  of  Agriculture. 

We  owe  the  name  and  our  first  accurate  in- 
formation respecting  this  organism  to  Dr.  Otto 
Appel,  of  Berlin.  The  following  statements  are 
the  result  of  three  years  of  study  of  this  bacillus, 
cultures  of  which  were  received  by  me  from  BerUa 
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in  1906,  and  they  are  in  the  main  only  verifica- 
tions or  slight  extensions  of  Dr.  Appel's  state- 
ments, which  I  have  found  to  be  very  trustworthy. 
It  is,  however,  I  believe,  the  first  description  in 
iLligliBh,  and  everything  has  been  verified. 

The  organism  is  a  non-Bporiferous  rod,  variable 
in  length,  usually  occurring  singly  or  in  pairs,  but 
also  forming  chains  of  several  individuals;  taken 
from  young  agar  cultures  the  diameter  is  about 
0.6  to  0.8 /i,  the  length  1.5  to  2.5  m;  actively 
motile  by  means  of  peritrichiate  flagella;  stains 
readily  with  ordinary  stains,  but  not  by  Gram's 
method;  rots  potatoes  (stems  and  tubers),  cu- 
cumbers, tomatoes,  etc.;  aerobe  and  facultative 
anaerobe;  organism  grayish  white  on  agar  and 
slightly  bluish  opalescent  by  transmitted  light; 
surface  colonies,  on  thinly  sown  -|-  15  agar,  1  mm. 
or  less  in  diameter  in  48  hours  at  20''  to  23''  C, 
2  to  3  mm.  broad  in  4  days;  round,  smooth,  wet- 
shining,  internally  reticulated  at  first,  amorphous 
under  16  mm.  and  12  ocular,  or  with  small  flocks 
in  the  older  portion;  the  buried  colonies  appear 
brownish  under  the  microscope,  also  granular  in 
the  center;  margin  of  buried  colonies  sharply 
defined;  liquefaction  of  -f  10  gelatin  moderate 
to  rapid;  circular  white  colonies  with  regular 
margins  on  gelatin  plates,  visible  in  18  hours  at 
30**  C,  in  26  hours  at  21*  to  23®  C;  on  thin- 
sown  gelatin  plates  colonies  grow  rapidly  and  are 
frequently  2  centimeters  in  diameter  at  end  of 
fourth  day  at  22*^  C. ;  alkaline  reaction  in  gelatin 
cultures  to  which  litmus  has  been  added;  on 
sterilized  potato  slow  white  to  yellowish  white 
growth;  characteristic  rapid  white  growth  and 
black  stain  on  raw  potato  (when  streaked  from 
agar) ;  grows  vigorously  and  with  great  rapidity 
on  all  neutral  and  feebly  alkaline  media;  clouds 
10  ce.  of  -f.  15  bouillon  in  6  hours  at  30®  C.  and 
in  24  hours  at  13®  to  14®  C,  when  inoculated  with 
one  d-mm.  loop  from  a  bouillon  culture  4  days 
old  at  24®  C. ;  especially  good  growth  on  neu- 
tralized potato-juice  gelatin  in  which  stab-cul- 
tures rapidly  develop  a  funnel-shaped  liquefaction, 
but  less  rapid  in  my  hands  than  in  +  10  pepton- 
ized beef -gelatin ;  gradual  clouding  of  salted  pep- 
tonized beef-bouillon,  and  production  of  chains 
therein  and  pellicle  on  undisturbed  old  cultures; 
no  indol  reaction;  tolerates  in  beef-bouillon  a 
considerable  amount  of  sodium  chloride  (5  per 
cent.)  and  of  sodium  hydrate  (4*  50) ;  very  active 
growth  in  potato-juice  with  formation  of  thick 
pellicle  and  heavy  precipitate;  rapid  clouding  of 
closed  end  of  fermentation-tubes  containing  potato- 
juice,  but  no  production  of  gas;   no  growth  in 


Cohn's  solution;  slight  greenish  tinge  in  Fermi's 
solution  on  long  standing;  moderate  production 
of  hydrogen  sulphide;  distinct  and  persistent 
nitrite  reaction  in  nitrate  bouillon  but  no  gas; 
grows  in  peptonized  beef-bouillon  from  —  50  to 
+  16  and  beyond,  also  in  potato-broth  acidulated 
to  +  46  with  citric  acid,  but  no  growth  when 
acidulated  to  +  45  with  oxalic  acid;  slow  (acid) 
coagulation  of  milk  with  precipitation  of  the 
casein;  slight  reddening  and  final  reduction  of 
litmus  in  milk;  slight  production  of  gas  in  shake- 
cultures  in  some  beef-agars;  grows  in  bouillon 
over  chloroform;  in  streak-cultures  it  reddens 
litmus  agar  decidedly  in  48  hours  at  20®  C.  in 
presence  of  either  dextrose,  saccharose,  lactose, 
gelactose  or  maltose;  it  blues  plain  litmus  agar 
decidedly  in  48  hours  and  does  not  promptly 
redden  the  same  with  addition  of  dextrine  or 
glycerine;  no  reddening  of  litmus  in  gelatin- 
cultures;  the  acid  persists  on  boiling;  produces 
small  quantities  of  gas  from  innosit  (muscle 
sugar),  lactose  and  mannit;  optimum  tempera- 
ture 28®  to  30®  C;  little  growth  below  4®  to 
5®  C. ;  minimum  temperature  for  growth  in  +  15 
beef -bouillon  1®  G.  or  under;  maximum  tempera- 
ture for  growth  in  -1-15  beef-bouillon  about 
36®  G. ;  thermal  death-point  in  -f  15  beef -bouillon 
47®  C.;  ninety  per  cent,  destroyed  by  freezing  in 
bouillon.  Appel  reports  loss  of  virulence  in  some 
of  his  cultures  but  I  have  not  observed  any  dur- 
ing a  period  of  three  years.  Undoubtedly  a  very 
large  part  of  the  potato  rot  of  the  United  States 
is  due  to  this  organism.  Baoillwi  aolamsaprus 
Harrison  is  a  very  closely  related,  but  not  iden- 
tical organism,  causing  a  similar  disease  in  pota- 
toes. The  same  may  be  said  of  Baoillu8  atrosep- 
ticus  Van  Hall,  cultures  of  which  are  not  now 
available.  The  writer  has  isolated  BaoUlua  phy^ 
tophthoruB  from  potatoes  grown  in  Maine  and  in 
Virginia.  The  following  are  recommended  as 
quick  tests  for  differential  purposes:  very  thin 
sowings  on  gelatin  plates;  streaks  from  agar  to 
sterile  raw  potato;  behavior  in  blue  litmus  milk; 
behavior  in  nitrate  bouillon  and  in  Gohn's  solu- 
tion. The  right  organism  should  produce  big, 
round,  white  colonies  promptly  on  thin  sown 
gelatin  plates,  and  should  rot  potato  tubers 
promptly.  It  is  not  always  easy  to  recover  this 
organism  from  decaying  potatoes,  since  it  is 
quickly  followed  by  various  bacterial  saprophytes 
—yellow  and  white  species.  The  potato  disease 
caused  by  this  organism  is  known  in  Germany  as 
''black  leg,"  and  by  the  writer  as  "basal  stem 
rot." 
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The  Central  American  Banana  Blight:  Dr.  R.  E. 

B.    McKennbt,    Department    of    Agriculture 

(Laboratory  of  Plant  Pathology). 

In  1904  the  writer  made  a  trip  through  a  num- 
ber of  farms  in  Costa  Rica  and  in  the  Province 
of  Bocas  del  Toro^  Panama,  for  the  purpose  of 
investigating  a  serious  banana  disease  reported 
by  the  planters  during  the  two  previous  years. 
Since  that  time  the  disease  has  been  more  or  less 
continuously  studied  by  him. 

"The  disease"  or  "the  blight,"  as  it  is  com- 
monly called  by  the  planters,  spreads  rapidly. 
While  in  1904  whole  valley  districts  were  free 
from  the  disease,  there  is  now  scarcely  a  single 
farm  in  the  regions  above  mentioned  that  is  not 
suffering  from  its  ravages.  The  blight  occurs  in 
the  Panama  Canal  Zone;  also,  by  report,  on  the 
Atlantic  side  of  Nicaragua,  Honduras  and  Guate- 
mala. 

The  disease  has  been  known  for  many  years, 
but  only  within  the  last  decade  has  it  alarmed 
the  planters.  As  early  as  1890  a  few  isolated 
spots  were  known  to  be  affected,  and  from  these 
the  spread  of  the  disease  can  be  traced. 

In  Panama  at  least  16,000  to  20,000  acres  of 
banana  plantations  have  been  abandoned  and 
many  thousand  more  are  seriously  affected,  while 
in  Costa  Rica  the  damage  has  been  even  greater, 
so  that  it  i0  safe  to  estimate  at  least  $2,000,000 
capital  loss  in  these  two  regions  in  the  last  five 
years. 

Young  and  old  plantations  are  attacked  with 
equal  intensity.  Plants  are  also  attacked  on 
various  soils— sand,  clay,  etc.  The  disease  seldom 
becomes  evident  until  the  shoots  have  reached  a 
height  of  four  to  six  feet  at  the  collar  (point 
where  the  leaves  diverge).  Commonly  the  first 
external  sign  is  a  rapid  yellowing  and  subsequent 
browning  and  wilting  of  one  or  more  leaves. 
Sometimes  there  is  a  striking  curvature  and  yel- 
lowing of  the  terminal  part  of  the  leaf-blade 
while  the  remainder  is  still  green.  Eventually 
all  the  leaves  die  and  fall  back  against  the  trunk, 
leaving  a  crop  of  suckers  which  in  turn  are  killed 
and  give  place  to  still  weaker  shoots.  The  fruit 
of  diseased  shoots  rarely  matures  and  even  when 
mature  is  worthless  with  blotched,  somewhat 
shriveled  surface  and  dry,  pithy  interior.  Shoots 
which  develop  after  one  or  two  suckers  have  died 
rarely  reach  the  flowering  stage.  When  they  do, 
however,  weak,  distorted,  worthless  bunches  are 
produced. 

On  cutting  the  pseudo-stem  across  and  longi- 


tudinally many  of  the  bundles  are  found  to  be  of 
of  a  yellow,  reddish  or  reddish-purple  color,  the 
color  deepening  toward  the  rootstock.  In  the  last 
stages  the  color  of  the  bundles  may  be  almost 
black.  While  in  recently  affected  plants  the  ves- 
sels of  the  upper  part  of  the  stalk  and  the  leaves 
may  be  normal,  those  of  the  rootstock  are  always 
colored.  In  most  cases  the  thin  partitions  sepa- 
rating the  air  chambers  are  wrinkled  and  col- 
lapsed. The  juice  of  diseased  plants  contains 
much  less  tannin  than  that  of  normal  plants.  A 
nauseating  odor  is  often  given  off  when  leaf-stalks 
which  have  been  diseased  for  some  time  are  cot 
open,  though  there  may  be  no  sign  of  rotting  in 
the  trunk. 

It  has  been  proved  that  the  disease  is  not  due 
to  local  conditions  such  as  too  wet  or  too  dry 
soil,  etc.,  yet  some  of  these  conditions  may  predis- 
pose the  plants  to  the  disease. 

There  is  a  seasonal  periodicity  in  the  activity 
of  the  blight  corresponding  to  the  periodicity  ci 
growth  in  the  banana  plants.  It  is  during  the 
stage  of  most  rapid  growth  that  the  plants  most 
easily  succumb,  particularly  from  April  to  July. 
In  periods  of  less  active  growth  many  plants  seem 
to  recover,  but  only  to  die  during  the  next  season 
of  rapid  growth. 

Neither  drainage  nor  improved  methods  of  cul- 
tivation and  pruning  have  checked  the  disease. 
Indeed,  increased  fertilization  seems  to  make  it 
more  virulent.  There  is  no  evidence  that  insects 
are  in  any  way  responsible  for  the  trouble. 

Microscopic  examination  of  the  stained  vas- 
cular bundles  above  mentioned  shows  that  the 
coloring  is  due  to  a  rather  insoluble  gummy  sub- 
stance (not  a  true  gum)  that  more  or  less  com- 
pletely plugs  the  vessels  and  cells  of  the  xylem. 
In  this  bacteria  and,  in  some  cases,  fungus  hyphe, 
were  found  imbedded. 

Bacterial  organisms  isolated  in  Central  America 
from  diseased  material  have  been  cultivated  by 
the  writer  and  inoculated  into  healthy  plants  on 
the  plantations  and  in  greenhouses  of  the  Depart- 
ment of  Agriculture  in  Washington.  The  results 
of  this  phase  of  the  investigation  will  be  given 
later.  It  may  be  stated,  however,  that  the  blight 
is  in  all  probability  a  vegetable  parasite  which 
makes  its  entrance  into  the  plant  through  the 
rhisome  or  roots. 

No  good  method  of  control  of  the  disease  has 
yet  been  found.  The  progress  of  the  disease  in  its 
early  stages  may  be  delayed  by  digging  out  and 
burning  diseased  plants,  replacing  them  with 
healthy  suckers. 
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The  hope  of  continuing  the  banana  industry 
Buoeessfully  in  the  affected  districts  lies  in  the 
substitution  of  an  immune  variety.  This  the 
writer  has  found  in  a  Chinese  banana  now  occa- 
sionally grown  in  Central  America.  This  sort  is 
easily  grown,  yields  good  fruit,  and  has  been 
found  entirely  resistant.  The  plantain  is  slightly 
but  not  seriously  affected  by  the  blight.  The  red 
banana  is  also  subject  to  this  blight,  but  less  than 
the  common  yellow  (Martinique)  variety. 

Tfoiea  on  some  Diaeases  of  Trees  in  our  National 
Forests:  Dr.  George  Graitt  Hedooock,  Bureau 
of  Plant  Industry.     (Read  by  C.  J.  Humphrey.) 
Notes  were  given  on  the  occurrence  and  dis- 
tribution on  a  large  number  of  hosts  of  the  fol- 
lowing wound  parasites   attacking   forest  trees: 
Polyporus  dryophHus  Berk.  ( ?)>  P.  ohtusus  Berk., 
P.  sulphwreus  Fr.,  P.  sohiveintzU  Fr.,  Fomes  ig- 
marius  Gill.,  F.  applanatus  (Pers.)  Gill.,  F.  lari- 
cis  (Jaoq.)  Murr.,  Trametes  pini  (Brot.)  Fr.,  and 
Bohinodontium  tinciorium  E.  &  E.     Many  new 
hosts  for  several  of  these  species  were  named. 

The  more  injurious  species  of  mistletoe  in  our 
coniferous  forests  are  Batsoumofskya  douglasii 
(Eng.)  Kunze,  on  Pseudotsuga  tawifolia  (Poir.) 
Britt.,  R.  cryptopoda  (Eng.)  Coville,  on  Pinus 
ponderosa  Laws.,  B.  americana  (Nutt.)  Kunze 
on  Pinus  murrayana  "  Oreg.  Conn.,*'  and  R.  oyano- 
carpa  A.  Nels.  on  Pinus  flemUs  James. 

Of  the  species  of  Peridermium  attacking  trees 
in  the  same  area,  Peridermium  ooloradense  (Diet.) 
Arth.  &  Kern  on  Pioea  engelmanni  Eng.,  and 
Peridermium  elatinum  (A.  &  S.)  Kunze  on  spe- 
cies of  Ahies  are  the  more  injurious. 

Successful  inoculations  were  made  with  the 
uredospores  of  Oronartium  querouum  (Brond.) 
Arth.  on  oak  leaves  of  a  number  of  species  for  the 
first  time,  and  with  the  teliospores  of  the  same 
fungus,  producing  galls  on  the  twigs  of  young 
trees  of  Pinus  virginiana  Mill. 

Potato    Wilt    and    Dry    Rot     {Fusarium    owy' 

sporium) :  Mr.  W.  A.  Obton,  Bureau  of  Plant 

Industry. 

This  disease  described  by  Smith  and  Swingle 
in  Bulletin  56  of  the  Bureau  of  Plant  Industry 
in  1905  is  now  coming  into  prominence  as  one 
of  the  most  wide-spread  and  destructive  maladies 
of  this  crop.  It  appears  to  occur  throughout  the 
United  States,  but  is  more  injurious  in  the  irri- 
gated sections  of  the  west  and  in  the  southern 
half  of  the  potato  belt. 

Three  types  of  injury  occur.  The  most  serious 
and  least  recognized  is  a  wilting  and  premature 


ripening  of  the  plant  due  to  infection  of  the  stem 
and  underground  portions.  The  second  is  a  dry 
rot  beginning  at  the  stem,  which  develops  most 
rapidly  in  warm  temperatures.  Finally,  the  dis- 
ease is  responsible  for  a  portion  of  the  trouble 
experienced  from  poor  germination  in  the  spring. 
Of  methods  of  control  at  present  available 
rotation  of  crops  appears  most  effective.  Seed 
selection  through  discarding  diseased  portions  of 
tubers  has  been  proved  helpful.  A  thin  slice 
across  the  stem  end  affords  a  simple  test,  the 
vascular  ring  being  brown  where  the  fungus  is 
present.  There  are  indications  that  resistance 
can  be  bred,  though  no  existing  varieties  are  very 
promising  in  this  regard. 

The  Double  Blossom:  Dr.  Mel.  T.  Cook,  Dela- 
ware Agricultural  Experiment  Station. 
This  is  a  disease  of  the  genus  Ruhus  originally 
attributed  to  Fusarium  ruhi  Winter.  It  is  very 
abundant  on  the  Delaware-Maryland  Peninsula, 
where  it  is  destructive  to  the  Lucretia  and  Rath- 
bone  dewberries.  It  is  due  to  a  fungus  which 
appears  to  be  a  Fusarium.  The  fungus  winters 
in  the  buds  and  the  spores  are  formed  in  the  open 
blossom.  The  effect  of  the  disease  is  the  forma- 
tion of  a  witches  broom,  deformity  of  the  blos- 
soms and  atrophy  of  the  berries.  Late  blossoms 
are  very  abundant  in  the  fields  where  the  disease 
is  present  and  also  occur  one  year  in  advance  of 
the  witches  brooms.  These  late  blossoms  also 
contain  spores. 

The  TooBio  Properties  of  Tawnin:  Dr.  Mel.  T. 
Cook,  Delaware  Agricultural  Experiment  Sta- 
tion. 

Since  the  preliminary  report  given  a  year  ago 
at  the  Baltimore  meeting,  work  has  been  con- 
tinued along  the  same  lines  and  considerable  addi- 
tional information  gained.  None  of  the  species  of 
OlcBOsporium  or  Oolletotriohum  gave  maximum 
growths  on  media  containing  more  than  two  fifths 
of  one  per  cent.,  and  the  majority  gave  best 
growths  on  media  without  tannin.  Fusarium  was 
much  more  resistant  to  low  percentages,  but  none 
gave  wiiLTlTniini  growths  above  three  fifths  per 
cent,  tannin. 

Neocosmospora,  Oladosporium,  Bphasropsis, 
Bclerotinia  and  Phoma  were  more  resistant  than 
Gloeosporium,  but  none  gave  maximum  growths 
on  media  containing  more  than  three  fifths  per 
cent,  of  tannin. 

The  species  of  PenioilUum  were  retarded  at 
first,  but  had  a  tendency  to  overcome  the  toxic 
action  of  the  tannin. 
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The  above  experiments  were  duplicated  with 
series  of  experiments  in  Van  Tigheim  cells,  which 
gave  more  accurate  results  on  germination  of 
spores,  majcimum  growths  and  formation  of  new 
spores. 

A  series  of  experiments  was  made  to  compare 
the  growth  of  organisms  in  media  in  which  the 
proteid  and  tannin  formed  a  precipitate  and  in 
media  in  which  proteid  was  not  used. 

A  series  of  experiments  was  made  to  show 
relative  resistance  of  cork  from  which  the  tannin 
had  been  extracted  and  cork  soaked  with  tannin 
of  various  percentages. 

Parasiii9m  of  Coryneum  foliioolum  and  Phoma 
mali  Sohulz  et  Sacc:  Dr.  Cbajosb  E.  Lewis, 
Maine  Agricultural  Experiment  Station. 
Coryneum  foliioolum  Fckl.  has  been  reported  as 
common  on  dead  spots  in  living  leaves  of  the 
apple,  but  in  this  investigation  it  has  been  found 
also  in  cankers  on  the  branches.  The  fungus  has 
been  grown  in  pure  culture  on  a  number  of  cul* 
ture  media  and  inoculations  have  been  made  on 
leaves,  wood  and  fruit  of  the  apple.  In  confirma- 
tion of  the  work  of  others,  it  is  reported  that 
this  fungus  does  not  cause  leaf-spot,  but  in  this 
study  it  has  been  found  capable  of  doing  great 
damage  to  young  apple  trees  and  to  small  branches 
of  older  trees  by  causing  cankers  which  may 
girdle  the  branch,  killing  the  parts  above  the 
girdled  region. 

Phoma  m^ili  Schulz  et  Sacc.  has  been  isolated 
from  leaf-spot,  canker,  and  decaying  fruit  of  the 
apple.  This  fungus  does  not  cause  leaf-spot,  but 
it  can  attack  the  wood  of  young  apple  trees  and 
branches  of  old  trees. 

Both  of  these  fungi  have  been  tested  as  to  their 
ability  to  cause  decay  of  apples.  Coryneum  causes 
a  small  amount  of  decay  in  ripe  fruit.  Phoma 
causes  a  rapid  and  complete  decay  of  ripe  fruit 
and  can  attack  green  apples  to  a  slight  extent. 

Lettuce  Bclerotinioee :  Dr.  F.  L.  Stevens  and  Mr. 
J.  G.  Hat.t.,  North  Carolina  College  of  Agricul- 
ture and  Mechanic  Arts. 

A  brief  summary  is  presented  of  some  of  the 
experimental  results  of  several  years'  study  of 
lettuce  sderotiniose.  The  expansion  of  the  let- 
tuce industry  and  the  history  of  this  disease  are 
mentioned.  The  results  of  a  statistical  study  of 
spores  from  apotheda  of  different  ages  is  pre- 
sented, also  of  physiological  studies  concerning 
the  temperature  relations  of  the  fungus,  longevity 
of  the  mycelium  under  various  conditions,  effects 
of  various  nutrients  and  of  alkalinity  and  acidity 


upon  growth.  The  toxicity  of  various  fungicides 
was  studied,  also  the  effects  of  illumination,  depth 
of  planting  and  stirring  of  the  soil  upon  germina- 
tion of  sclerotia.  The  germination  of  aseospores 
in  various  media  was  studied^  also  their  longevity. 
Special  attention  was  given  to  the  question  of 
parasitism  and  saprophytism  and  to  determining 
to  what  extent  and  under  what  conditions  the 
mycelium  could  migrate  through  or  over  soil. 
The  view  is  expressed  that  the  aseospores  and  the 
mycelium  are  both  short  lived,  that  the  sclero- 
tium  is  the  only  long-lived  structure  and  that 
the  prevention  of  formation  of  sclerotia  by  the 
early  destruction  of  effected  plants  constitutes  a 
promising  means  of  eradication  of  this  disease. 

Paraeitiem  of  Coniothyrium  Fuokelii:  Mr.  P.  J. 
CGrara,  Bureau  of  Plant  Industry.  (Bead  by 
title.) 

A  New  Hop  Mildew:  Dr.  J.  J.  Davis. 

A  downy  mildew  was  observed  on  Humulus 
lupulus  in  Wisconsin  in  1909  which  is  referred 
to  Pseudopteronospora  oeltidis  (Waite)  Wilson  as 
var.  Humuli  n.  var.  and  a  description  given. 

An  Anthraonoee  of  Red  Clover  caused  by  Qloto- 
sporium  oaulivorum  Kirch,:  Dr.  H.  R.  Fulton, 
'  Pennsylvania  State  College. 

The  characteristic  lesions  are  elongated,  sunken 
areas  on  the  stem,  one  centimeter  or  more  long; 
these  have  dark  brown  borders,  with  lighter  cen- 
ters over  which  the  acervuli  are  scattered.  Inoen- 
lation  tests  indicate  that  infection  takes  place 
most  readily  through  wounds,  or  upon  succulent 
parts,  or  under  very  moist  conditions.  Under 
field  conditions  the  most  serious  outbreaks  prob- 
ably occur  when  continued  warm  showery  weather 
induces  a  very  succulent  type  of  growth.  The 
conidia  were  found  to  retain  their  vitality  in  one 
instance  for  twelve  months.  Successful  inocula- 
tions were  made  on  Trifolium  pratense,  T,  pra- 
tense  var.  perenne  and  T,  hyhridium.  Unsuccess- 
ful attempts  were  made  to  inoculate  T.  repens 
and  Medieago  sativtt.  Rotation  of  crops,  early 
mowing  of  affected  fields,  the  use  of  unoontam- 
inated  seed  and  the  planting  of  resistant  strains 
of  clover  are  suggested  as  oontrol  measures. 

Further  Studies  of  Phytophtkora  infestans:  Pro- 
fessor L.  R.  Jones  and  Dr.  B.  F.  I/UTman,  Ver- 
mont Agricultural  Experiment  Station. 
The  authors,  assisted  by  Mr.  C.  R.  Orton,  have 
continued  the  work   on   Phytophtkora  infesians 
reported  at  the  meeting  last  year.    The  principal 
advance  has  been  made  in  the  study  of  the  resting 
bodies  and  in  the  improvement  and  testing  out 
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of  a  laboratory  method  for  determining  disease 
redstanoe  in  the  tubers. 

In  eultnres  of  the  fungus  on  lima  bean  agar 
and  potato  gelatin  there  were  found,  as  reported 
last  year,  certain  immature  spore-like  bodies. 
These  have  been  found  in  similar  cultures  this 
year  and  also  what  appears  to  be  a  more  mature 
stage,  in  the  form  of  spiny,  brown-walled  resting 
spores  apparently  produced  asexually.  These 
have  been  found  in  all  but  three  of  the  twelve 
strains  now  in  cultivation,  these  three  being  either 
weak  or  recently  isolated. 

The  method  of  testing  the  disease  resistance  of 
the  tubers  has  been  improved.  Sterile  living  plugs 
cut  from  the  tuber  to  be  tested  for  resistance  to 
Pfi^ophthora  are  inoculated  with  the  fungus  and 
the  amount  of  growth  after  nine  to  twelve  days 
is  compared  with  that  on  plugs  cut  from  tubers 
known  to  be  resistant  or  susceptible.  In  this 
manner  over  eighty  varieties  of  potatoes  have 
l)een  tested  and  rated  on  a  percentage  basis  as  to 
their  tuber  resistance.  The  ratings  were  found 
to  agree  very  closely  with  the  relative  tuber 
resistance,  as  shown  by  the  field  experiments  con- 
ducted by  Professor  William  Stuart.  The  prob- 
able advantage  of  the  laboratory  over  the  field 
method  is  obvious  both  in  saving  of  time  and  in 
precision  of  results. 

Some  Siudiee  on  the  Bean  Anthraonoee:  Dr.  C. 

W.    EDQEBTOir,    Louisiana    State    Experiment 

Station. 

This  includes  the  results  of  two  years'  study 
on  the  bean  anthracnose  under  Louisiana  condi- 
tions, including  the  period  of  incubation,  meth- 
ods of  surviving  the  winter^  relation  of  the  fungus 
to  temperature  and  various  soil  microorganisms, 
and  the  relation  of  the  fungus  to  other  anthrac- 
noses. 

Under  the  best  conditions  for  growth  of  the 
fungus,  the  period  of  incubation  is  from  four  and 
a  half  to  six  days. 

The  fungus  survives  the  winter  by  means  of 
mycelium  in  the  seed  and  by  spores.  On  the  dis- 
eased seed  there  are  found  some  spores,  at  least 
as  late  as  February,  that  are  viable,  and  spores 
that  are  between  the  cotyledons  in  the  seed,  and 
so  protected,  are  nearly  all  viable  at  this  time. 
Spores  are  formed  on  the  surface  of  the  seed, 
between  the  cotyledons  in  the  seed,  or  in  closed 
pycnidial-like  cavities  in  the  tissue  of  the  seed. 

The  fungus  is  not  able  to  live  in  the  summer 
months  in  Louisiana  on  account  of  the  high  tem- 
perature. In  cultures  in  the  laboratory  with 
special  care  the  fungus  can  be  kept  alive,  though 


it  makes  a  very  feeble  growth;  but  in  the  field 
the  disease  is  killed  out  entirely.  When  a  mean 
temperature  of  about  80^  F.  is  reached  with  the 
minimum  above  70®,  growth  seems  to  be  pro- 
hibited. 

Various  organisms  in  the  soil^  especially  a  spe- 
cies of  Fusariumf  destroy  much  of  the  anthacnose 
in  the  seed.  This  is  accomplished  by  jrotting  the 
seed,  or  by  merely  crowding  out  the  anthracnose 
in  the  spot  itself.  A  large  per  cent,  of  the  spots 
on  the  cotyledons  of  young  bean  seedlings,  that 
grow  from  spotted  seed  in  Louisiana,  contain 
Fuaarium  and  no  anthracnose. 

Inoculations  with  spores  of  the  bean  anthrac- 
nose, have  given  abundant  infection  on  bush  beans, 
slight  infection  on  pole  beans,  slight  infection  on 
Lima  beans,  and  no  infection  on  peas,  young 
cucumber  plants,  cucumber  fruits,  alfalfa  and  cot- 
ton plants.  Inoculations  on  growing  bean  plants 
or  young  pods  with  anthracnose  spores  obtained 
from  fig,  cotton,  rose  and  pepper  gave  no  infec- 
tion, while  check  inoculations  using  spores  ob- 
tained from  the  bean  gave  abundant  infection. 
However,  the  treatment  of  healthy  bean  seed  just 
before  planting  with  suspensions  of  spores  ob- 
tained from  the  cotton,  fig  and  rose  plants,  re- 
sulted in  many  cases  either  in  the  rotting  of  the 
seed  by  the  anthracnose  or  the  spotting  of  the 
young  cotyledons.  These  spots,  however,  though 
they  contained  anthracnose  spores,  did  not  look 
like  bean  anthracnose  spots,  nor  did  they  develop 
further  after  the  cotyledons  were  pushed  above 
the  ground. 

Venturia  inequdlia,  Asoospore  Diaaemination  and 
Infection:  Mr.  Ebbet  Wauace,  Cornell  Uni- 
versity. 

The  life  history  of  Venturia  inequalia  (Cooke) 
Wint.  is  in  general  well  known  to  pathologists. 
The  conidial  stage  grows  parasitically  on  the 
leaves  and  fruit  of  the  apple,  causing  the  disease 
commonly  known  as  "scab"  or  the  "fungus." 
The  perfect  stage  develops  saprophytically  on  the 
fallen  leaves  during  the  winter,  maturing  its 
ascospores  the  following  spring. 

During  the  spring  of  1908  and  a  portion  of  the 
winter  of  1909,  the  writer  gave  some  attention 
to  a  study  of  a  few  details  of  some  phenomena 
connected  with  the  perfect  stage  of  this  fungus. 
In  the  spring  of  1908  the  method  of  ascospore 
discharge  was  quite  carefully  studied.  Two  types 
were  observed,  the  one  commonly  known,  by  ex- 
trusion of  the  asci  through  the  ostiole  of  the 
perithecium  and  another  in  which  a  circumcisal 
dehiscence  takes  place,  the  upper  half  or  more  of 
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the  perithecium  being  burst  off,  ezpoBing  all  the 
asci  at  one  time. 

The  former  is  doubtless  the  natural  method, 
but  in  many  caces  the  number  of  asd  preparing 
for  action  at  one  time  may  be  greater  than  can 
be  accommodated  by  the  ostiole,  and  the  expansive 
force  bursts  off  the  upper  part  of  the  perithecium. 

By  placing  glue-coated  slides  at  various  heights 
over  moistened  leaves,  some  data  were  obtained  as 
to  the  height  to  which  ascospores  may  be  dis- 
charged. This  was  not  found  to  exceed  1.5  cm., 
and  very  few  reached  this  height.  In  a  similar 
manner  it  was  determined  that  from  a  portion 
of  leaf  1  cm.  square  5^630  spores  were  discharged 
in  45  minutes.  In  an  orchard  set  40  feet  each 
way,  the  surface  of  which  was  covered  with  fallen 
leaves,  if  no  limiting  factors  were  considered, 
there  might  be  at  this  rate  8,107,200,000  asco- 
spores to  each  tree  discharged  in  a  period  of  45 
minutes  of  wet  weather. 

During  the  winter  of  1909,  leaves  examined  at 
different  dates  showed  that,  by  February  26,  the 
perithecia  had  formed,  in  the  asci  of  which  was 
as  yet  no  evidence  of  spore  formation.  Even  at 
this  stage,  when  pricked  out  in  water  on  a  slide, 
dehiscence  of  the  perithecia  would  sometimes 
occur,  without  extrusion  of  the  asci. 

By  March  20  immature  hyaline  spores  had 
formed.  On  leaves  kept  in  moist  chambers  in  the 
laboratory  since  February  27,  they  were  much 
more  advanced,  some  spores  being  sufficiently 
mature  to  be  discharged. 

Infection  of  leaves  was  repeatedly  induced  by 
inoculation  with  ascospores.  The  method  of  in- 
fection was  studied  and  camera  lucida  drawings 
showing  the  germ  tube  piercing  the  cuticle  were 
obtained.  The  period  of  incubation  varied  from 
eight  to  fifteen  days. 

It  seems  probable  that  ascospore  infection  is, 
in  most  cases,  largely  responsible  for  early  at- 
tacks of  scab  on  leaves  and  petioles.  The  writer 
was  called  to  diagnose  a  case  in  western  New 
York,  in  which  this  fact  was  strongly  evident. 
With  one  exception  every  orchard  in  the  imme- 
diate vicinity  had  a  very  severe  attadc  of  early 
leaf  infection.  On  talking  with  the  owners,  it 
was  learned  that  the  above  exception  was  the  only 
case  in  which  the  fallen  leaves  had  been  plowed 
under  the  fall  before.  An  examination  of  those 
leaves  remaining  showed  an  abundance  of  peri- 
thecia. 

Polystiotus  hirautus  as  a  Wound  Parasite  <m 
Mou/ntain  Ash:  Dr.  Jas.  B.  Pollock,  Univer- 
sity of  Michigan. 


At  Ann  Arbor,  Mich.,  two  mountain  ash  trees 
were  for  several  years  under  observation,  each 
tree  having  one  of  its  main  branches  partly  dead, 
and  in  each  case  the  dead  branch  was  covered  la 
part  by  sporophores  of  PoJyatiotus  hirsutus  Fr. 
The  diseased  condition  was  progressive  in  both 
trees  for  several  years,  the  trees  gradually  dying 
off,  and  both  trees  were  removed  before  they  were 
completely  dead.  Observations  were  made  on  one 
of  them  when  it  was  dug  up,  and  the  decay  of 
the  wood  had  extended  from  the  dead  branch  into 
the  main  trunk,  to  a  point  below  the  surface  of 
the  soil  in  which  the  tree  stood.  This  decayed 
heart  wood  was  filled  with  a  white  mycelium. 
Pieces  of  this  wood  were  placed  in  moist  cham- 
bers, and  after  a  month  or  two  fruiting  bodies 
developed  which  showed  it  to  be  the  same  fungus 
whose  fruiting  bodies  developed  for  several  suc- 
cessive years  on  the  dead  branch  fifteen  feet  above. 

The  observations  seem  to  show  that  this  fungus 
not  only  is  a  wound  parasite,  destroying  the  dead 
heart  of  a  tree,  but  that  it  slowly  and  progress- 
ively attacks  the  cambium,  gradually  killing  <^ 
this  species  of  tree. 

Notes    on    Plant    Diseases    in    Cuba:    Professor 
William  Titub  Horne,  California  Agricultural 
Experiment  Station.     (Read  by  G.  L.  Shear.) 
A    list    of    publications    on    plant    pathology 
arising   from   the   writer's   work   at   the   Cuban 
Experiment  Station  is  given,  and  the  following 
diseases   of  the   principal   cultivated   plants  are 
discussed:  sugar-cane  troubles— drouth,  exhausted 
soil,  moth  borer  and  root  fungus;  tobacco— damp- 
ing off,  leaf  spot  and  root  disease;  banana— sn 
undetermined     disease;     mango     and    aguaoats: 
mango— blossom   and   tip   blight    {GUBsporium) t 
aguacate— destructive     disease     not     determined. 
Also  diseases  of  citrus  fruits  and  v^etables. 

Failures  due  to  lack  of  adaptation  or  unappro- 
priate  periodicity  are  also  mentioned  and  edu- 
cation and  improved  agricultural  practise  sug- 
gested as  necessary  to  utilize  the  results  of  the 
plant  pathological  investigations  which  have  been 
made. 

Two  Diseases  of  Cosmos:  Mr.  F.   C.   Stkwabt, 

New    York   Agricultural    Experiment    Station. 

(Read  by  title.) 
A  Cuban  Banana  Disease:  Dr.  Ebwin  F.  Smith, 

Department  of  Agriculture. 

My  attention  was  first  called  to  this  disease  In 
December,  1908,  by  Mr.  Home,  of  the  Cuban 
Experiment  Station,  who  requested  me  to  study 
the  cause  of  the  disease.  Up  to  this  time  I  have 
been  unable  to  visit  western  Cuba  where  it  pre- 
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Tails,  especially  in  bananas  used  as  shade  for 
tobaooo,  but  I  have  reoeiyed  several  lots  of  dis- 
eased material,  and  now  have  affected  plants 
growing  in  one  of  the  Washington  hothouses. 

The  signs  of  the  disease  so  far  as  I  have  been 
able  to  obtain  them  from  Cubans,  and  as  the 
result  of  mj  own  examinations,  correspond  quite 
closely  to  those  described  by  Dr.  McKenney,  and 
also  to  the  banana  disease  described  by  Mr.  Earle 
from  Jamaica  in  1903.  A  similar,  if  not  identical, 
disease  prevails  in  Trinidad,  according  to  state- 
ments made  to  me  by  Mr.  James  Birch  Rorer, 
from  whom  I  have  also  received  alcoholic  material. 
A  similar  disease  occurs  in  I>utch  Guiana,  accord- 
ing to  statements  recently  received  by  me  from 
Br.  van  Hall,  director  of  the  experiment  station 
in  Suriname.  I  am  inclined  to  think  that  the 
Central  American  disease  is  also  the  same  as  this 
disease,  although  we  are  not  yet  certain.  Dr. 
McKenney  and  myself  having  joined  forces  to 
settle,  if  possible,  the  problems  relating  to  banana 
diseases  in  these  regions.  Possibly  there  are  two 
banana  diseases  now  confused— one  due  to  bac- 
teria, the  other  to  fungi. 

A  microscopic  examination  of  the  Cuban  ma- 
terial showed  bacteria  to  be  present  in  some  of 
the  vessels,  but  not  in  quantity  sufficient  to  lead 
me  to  suppose  them  to  be  the  cause  of  the  disease. 
In  passing,  I  might  say  that  Earle  sent  me  cul- 
tures of  the  bacteria  isolated  by  him  from  the 
diseased  Jamaican  bananas  and  that  in  the  sum- 
mer of  1904  I  inoculated  these  copiously  into  the 
leaf-blades  and  petioles  of  bananas  in  Washington, 
but  without  production  of  any  disease.  In  the 
Cuban  plants  no  fungi  were  observed  at  first,  but 
further  studies  revealed  a  small  amount  of 
mycelium  running  in  the  vessel  walls  or  their 
vicinity,  but  in  no  case  plugging  the  lumen  of 
the  vessels.  No  spores  were  observed  at  first, 
but  after  awhile  I  thought  I  made  out,  although 
rather  indistinctly,  one  or  two  microconidia,  and 
jumped  to  the  conclusion  that  the  fungus  was  a 
Fusarium,  Poured-plates  were  then  made  from 
the  interior  of  affected  leaf-stalks  which  were 
sound  on  the  surface  and  a  Fusarium  was  ob- 
tained on  the  plates  in  practically  pure  culture, 
the  colonies  having  evidently  been  derived  from 
microconidia  present  in  the  bimdles.  Transfers 
were  made  from  these  colonies  and  after  a  half- 
year  or  more,  rapidly  growing,  large  banana  trees 
were  inoculated  from  subcultures.  The  inocula- 
tions were  made  by  means  of  punctures  into  the 
midrib,  leaf-stalk  and  pseudo-trunk.  At  this  time 
the  bananas  were  about  twenty  feet  high,  perfectly 


healthy  and  with  trunks  a  foot  in  diameter.  As  a 
result  of  these  inoculations  the  writer  obtained 
infection  of  the  vascular  bimdles  of  the  petiole  of 
several  leaves  to  a  distance  of  from  five  to  eight 
feet  and  more  from  the  point  of  inoculation. 
The  bundles  became  brown-purple  in  the  typical 
manner  and  the  Fusarium  with  microconidia  was 
demonstrated  in  the  interior  of  these  bundles  by 
microscopic  examination,  especially  after  treat- 
ment with  10  per  cent,  potash  (drawing  exhib- 
ited), and  was  also  isolated  from  the  same  at 
this  distance  from  the  point  of  inoculation  by 
means  of  Petri-dish  poured-plates,  the  exterior  of 
these  petioles  being  at  the  time  perfectly  sound. 
It  has  thus  been  demonstrated  beyond  dispute 
that  the  affected  Cuban  plants  contain  sl  Fusarium 
which  is  able  to  run  long  distances  inside  of  the 
vascular  bundles  and  cause  a  purple,  purple-brown 
or  blackish  stain  of  the  same.  What  has  not  yet 
been  demonstrated  is  that  such  inoculations  will 
so  disease  the  rootstock  that  other  uninoculated 
leaves  will  subsequently  show  the  typical  signs 
of  the  disease.  I  was  obliged  to  break  off  this 
experiment  after  about  two  months,  owing  to  the 
necessity  of  moving  the  hothouse,  and  btdlding 
another  one  before  experiments  could  be  con- 
tinued. The  rootstocks  from  which  the  inoculated 
infected  leaves  were  cut  away  have,  however,  been 
planted  out  in  the  new  house,  and  additional 
inoculations  have  been  made,  the  results  of  which 
ought  to  be  positive  one  way  or  the  other  in  the 
course  of  the  coming  year. 

The  fungus  may  be  designated  for  the  present 
as  Fusarium  Ouhense,  It  produces  macroconidia 
and  microconidia  of  typical  form,  reddens  and 
purples  various  culture  media,  and  has  not  so 
far  shown  any  ascospore  form.  The  chief  char- 
acteristic separating  it  from  other  species  so  far 
as  yet  known  is  its  location  in  the  diseased 
banana  plant  and  its  ability  to  produce  the  before- 
mentioned  disorganization  phenomena  in  the  vas- 
cular bundles,  but  no  doubt  other  peculiarities 
will  be  developed  as  the  study  of  the  organism 
progresses. 

A  very  considerable  part  of  the  banana  holdings 
in  tropical  America  are  in  the  hands  of  Amer- 
icans, and  as  we  also  consume  the  greater  part 
of  the  product,  it  is  highly  important  to  prevent 
such  destruction  of  the  plantations  as  shall  lead 
to  a  loss  of  American  capital  and  an  increase  in 
the  price  of  this  important  food  product. 

The  Blackleg  Disease  of  the  Potato  in  America: 
Professor  W.  J.  Mobsk,  Maine  Agricultural 
Experiment  Station.     (Read  by  title.) 
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Studies  on  the  Club  Root  of  Oabhage:  Dr.  Howard 
S.  RcED,  Virginia  Agricultural  Experiment  Sta- 
tion.    (Read  by  title.) 

The   Curly    Top   Diaease   of   Sugar  Beets:    Mr. 

Habsy  B.   Shaw,   Bureau  of  Plant  Industry. 

(Read  by  Mr.  W.  A.  Orton.) 

The  various  names  by  which  the  disease  is 
known  are  briefly  referred  to,  then  follows  a 
description  of  the  symptoms  observed  to  be  char- 
acteristic of  it.  The  fact  that  the  resisting  power 
of  the  beet  varies  according  to  the  size  of  the 
latter  is  referred  to. 

The  most  important  theories  as  to  the  cause  of 
curly  top  are  mentioned^  together  with  a  review 
of  the  writer's  experiments  covering  many  of  the 
theories  set  forth. 

Certain  experiments  with  leaf  hoppers  com- 
monly found  on  the  beet,  and  the  fact  that  the 
leaf  hopper,  Eutettix  tenella  Baker,  is  the  pri- 
mary cause  of  curly  top  in  beets,  is  recited. 

Observations  were  made  to  the  effect  that  curly 
top  disease  may  develop  in  beets  planted  for  seed 
production  the  second  season  although  no  symp- 
toms of  the  disease  were  visible  when  those  beets 
were  harvested  the  preceding  fall.  This  was  dem- 
onstrated to  be  the  case,  and  experiments  estab- 
lishing this  fact  are  described.  This  renders  the 
disease  a  double  menace  to  the  production  of  beet 
seed. 

Four  Years'  Results  in  SeUotion  for  a  Disease- 
resistant   Clover:   Professor   S.   M.   Bain   and 
Mr.  S.  H.  EssABT,  Tennessee  College  of  Agri- 
culture and  Experiment  Station. 
The  announcement  was  made  by  the  authors  in 
1906   of    the   marked    resistance    shown   by    the 
progeny  of  select   clover  plants   to  the  Colleto- 
triohum   disease   occurring   in   Tennessee.     This 
resistance    has    been    maintained    under    various 
cultural  and  laboratory  conditions  for  five  suc- 
cessive generations,  and  there  no  longer  exists 
any  doubt  as  to  the  economic  value  of  the  strain 
being  propagated.    There  will  be  about  fifty  acres 
grown  in  the  seed  crop  during  the  season  of  1910. 
The  indications  are  that  a  naturalized  strain 
was  found  in  the  original  selections.    The  resist- 
ance shown  to  the  anthracnose  is  probably  due  to 
acclimatization,    and    is,   therefore,    not   specific. 
An  outbreak  of  rust  in  1908  brought  out  indica- 
tions of  rust  resistance  also. 

A  Fungus  Enemy  of  Mushroom  ChrouHng:  Mrs. 
Flora   W.   Pattkbson,   Bureau   of   Plant   In- 
dustry. ' 
The  paper  relates   to   the   first  occurrence   of 


Mycogone  pemiciosa  Magnus  in  American  moali- 
room  beds.  The  fungus  was  identified  by  the 
author  in  several  collections  received  from  mush- 
room beds  in  Pennsylvania  during  March,  1909. 
The  disease  caused  by  this  fungus  has  long  been 
recognized  as  a  serious  one  by  growers  in  England 
and  on  the  continent.  The  parasite  is  variously 
referred  to  by  writers  as  Mycogone  pemieiosa 
Magnus  and  Hypomyoes  pemiciosus  Magnus.  The 
latter  name  was  previously  given  it  by  Magnus 
in  1887,  who,  however,  did  not  describe  the  per- 
fect stage,  but  reasoning  from  analogy,  inferred 
it  would  be  found  in  the  genus  Hypomyoes.  Two 
conidial  stages,  a  Verticillium  sp.  and  Mycogone 
pemiciosa,  have  been  identified  in  the  American 
material,  and  it  is  hoped  that  the  perfect  stage 
may  develop  in  cultures  that  are  being  kept  under 
observation. 

European  Currant  Rust  on  White  Pine  in  Amer- 
ica: Dr.  Peblet  SPAUiDmo,  Bureau  of  Plant 
Industry. 

The   European   currant   rust   has  two   stages: 
one  as  Peridium  strobi  on  the  white  pine,  the 
other  aa  Cronartium  ribicola  upon  leaves  of  RUtet, 
The   fungus   is   native   in  eastern   Europe  upon 
Pinus  cemhra,  upon  which  it  usually  does  little 
damage.     Since  about  1860  it  has  attacked  Pinus 
strohus,    P.    monticola   and   P.    lambertiana,  all 
American  species  of  five-leaved  pines.    At  present 
it    is    distributed    throughout    Europe,    and   Lb 
causing  great  damage  to  white  pines  in  certain 
sections.     In  the  spring  of  1909  it  was  imported 
into  the  United  States  upon  about  two  and  a 
half  million  young  white  pine  trees,  being  dis- 
tributed in  the   states  of   New  York,  Vermont, 
New  Hampshire,  Massachusetts,  Connecticut  and 
Pennsylvania.     Lots  of  trees  from  the  same  nur- 
sery are  also  known  to  have  been  imported  into 
Ontario  and  Minnesota.    During  the  past  summer 
a  special  effort  was  made  to  remove  the  Ribes 
from  the  vicinity  of  these  plantations,  and,  it  is 
believed,  successfully,  except  in  portions  of  Con- 
necticut and   in   Ontario  and  Minnesota,  which 
latter  are  to  be  inspected  by  local  authorities. 
This  work  was  carried  on  in  cooperation  with  the 
forestry  and  plant  pathological  workers  of  the 
states    involved.     The   National   Department  of 
Agriculture  has  absolutely  no  power  to  prohilut 
importing,  or  to  inspect,  condemn  or  destroy  such 
imported  stock,  except  by  courtesy  of  the  owner. 
The   situation   is   especially   serious   should  the 
importation  continue  in  future  years  upon  the 
same  scale  as  during  the  last  year.    Iniznediate 
action  should  be  taken  by  the  various  stntes  in- 
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volyed,  either  gtoppisg  such  importation  or  pro- 
viding such  inspection  and  quarantine  laws  as  are 
best  adapted  to  the  situation. 

C.  L.  Shear, 
Secretary'Treoiurer 
{To  be  ooniinued) 


SOCIETIES  AND  ACADEMIES 

THE   PHIIX)SOPHICAL   SOODSTT   OF   WASHINGTON 

The  679th  meeting  was  held  on  April  9,  1910, 
Vice-president  Fischer  in  the  chair.  Two  papers 
were  read. 

Timee  of  Abruptly  Beginning  Magnetic  Disturb- 
ances as  Recorded  at  the  Coast  and  Oeodetio 
Magnetic  Observatories:  R.  L.  Fabis,  of  the 
CkMist  and  Geodetic  Survey. 
The  speaker  gave  a  brief  review  of  the  re- 
searches that  had  heretofore  been  made  by  investi- 
gators concerning  the  sudden  beginnings  of  mag- 
netic storms,  with  special  reference  to  their  times 
of  beginning  at  different  places,  the  general  im- 
pression hitherto  being  that  they  are  simultane- 
ous, or  so  nearly  so,  all  over  the  earth  that  the 
time  scales  of  the  records  were  too  small  to  war- 
rant any  other  conclusion.  Dr.  L.  A.  Bauer 
having  recently  found  that  there  is  a  definite  time 
element  in  the  propagation  of  the  magnetic  dis- 
turbance in  some  special  cases  investigated  by 
him,  the  speaker,  at  his  suggestion  examined  a 
number  of  cases  of  suddenly  beginning  magnetic 
disturbances  recorded  at  the  Coast  and  Geodetic 
Survey  magnetic  observatories,  which  cover  a 
quarter  of  the  globe  in  longitude,  with  the  result 
that  the  investigation  showed  that  there  is  a 
persistent  time  difference  for  the  storm  begin- 
nings at  different  places  which  is  too  large  to  be 
attributed  to  errors  in  the  time  determinations, 
thus  confirming  the  results  of  Dr.  Bauer's  recent 
investigations. 

The  paper  will  appear  in  full  in  the  June,  1910, 
number  of  the  Journal  of  Terrestrial  Magnetism 
and  Atmospheric  Electricity, 

On  the  Analysis  and  the  Propagation  of  Magnetic 

Disturbances:  Dr.  L.  A.  Baueb,  of  the  Carnegie 

Institution  of  Washington. 

An  examination  of  the  times  of  beginning  of  the 

magnetic  disturbance  which  occurred  on  May  8, 

1902,  as  coinddently  with  the  Mont  Pel4  eruption 

as   can   be   determined,   revealed   the   interesting 

fact  that  they  were  not  the  same  all  over  the 

globe,    being,    in   general,    earliest   at    European 

stations.    The  times  next  progressed  going  around 

the  earth  eastwardly,  the  complete  circuit  being 


made  by  the  disturbance  in  about  three  and  one 
half  minutes.  This  fact  led  to  an  examination  of 
other  similar  disturbances,  such  as  the  one  of 
January  26,  1903,  and  it  was  again  seen  that  this 
one  also  progressed  around  the  earth  eastwardly, 
the  time  for  the  complete  circuit  being  about 
four  minutes. 

Mathematical  analyses  were  next  made  and  it 
was  found  that  for  both  disturbances  (May  8, 
1902,  and  January  26,  1903)  the  systems  of  dis- 
turbance forces  which  it  would  be  necessary  to 
superpose  upon  the  earth's  own  magnetic  field, 
were  precisely  of  the  same  character  as  the 
earth's.  In  other  words,  were  we  to  assume  elec- 
tric currents  as  forming  the  disturbance  systems, 
then,  as  is  the  case  for  the  earth's  field,  the 
currents  would  have  to  circulate  around  the  earth 
from  east  to  west  if  they  are  positive  ones,  and 
in  the  contrary  direction— from  west  to  east— if 
they  are  negative,  or  such  as  would  be  produced 
by  moving  negative  charges.  Furthermore,  for 
both  disturbances  the  electric  currents  would  have 
to  circulate  chiefly  in  the  regions  above  the  earth. 

For  the  disturbance  of  May  8,  1902,  there  were 
a  sufiicient  number  of  reliable  determinations  of 
the  effect  on  the  vertical  intensity  and  accordingly 
it  was  possible,  by  means  of  the  analysis,  to  sepa- 
rate the  external  system  of  currents  from  the 
internal  (below  the  surface)  one.  And  then  the 
surprising  result  revealed  itself,  that  the  internal 
currents  went  in  the  same  direction  as  the  ex- 
ternal ones,  the  latter  being  of  about  three  times 
the  strength  of  the  former.  Hence,  were  we  to 
suppose  that  the  disturbance  is  caused  by  the 
motion  of  negative  charges  around  the  earth 
eastwardly,  then  the  internal  negative  currents 
also  go  in  the  same  direction  and,  accordingly, 
they  are  not  currents  induced  in  the  earth  by  the 
outer  system. 

If  the  earth's  own  magnetic  field  is  likewise 
separated  into  an  internal  system  and  an  external 
one,  it  IS  also  found  that  for  both  systems  the 
negative  currents  go  in  the  same  direction  around 
the  earth,  viz.,  from  west  to  east.  The  disturb- 
ance systems  found  above  are  therefore  precisely 
similar  in  character  to  the  earth's  field.  It  should 
also  be  noted  that  the  direction  of  the  disturbance 
negative  currents  progress  around  the  earth  in 
the  same  way  as  did  the  times  of  beginning 
referred  to  above.  The  assumption  is  therefore  a 
natural  one  that  such  disturbances  as  here  in- 
vestigated, which  Birkeland  in  his  recent  impor- 
tant   work*    called    "equatorial    perturbations," 

*  Birkeland,  Kr.,  "The  Norwegian  Aurora  Po- 
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might  be  due  to  the  passage  of  negative  charges 
around  the  earth. 

Cathode  rays  coming  from  the  sun  and  entering 
the  earth's  magnetic  field  at  right  angles  as  they 
would  do  for  the  magnetic  equatorial  regions, 
would  be  deflected  and  be  made  to  pass  aroimd  the 
earth  in  the  form  of  a  ring  composed  of  negatively 
charged  particles  (corpuscles).  Birkeland  looks 
to  such  a  ring  as  the  cause  of  tne  said  ''equa- 
torial perturbations."  However,  unfortunately 
the  deflection  of  the  solar  cathode  rays  is  not  in 
the  right  direction,  for  they  would  be  made  to 
pass  around  the  earth  from  east  to  west  and  not 
from  west  to  east  as  required  by  the  results  of 
the  analyses  stated  above.  On  the  other  hand, 
cathode  rays  coming  from  the  earth  would  be 
deflected  so  as  to  pass  around  the  earth  from 
west  to  east,  thus  fulfilling  one  condition.  But, 
if  the  radius  is  computed  of  the  ring  of  moving 
corpuscles,  it  is  found  that  the  orbit  of  the  latter 
would  have  to  be  distant  from  the  earth's  center 
680  times  the  earth's  radius  or  3,700,000  kilo- 
meters or  2,300,000  miles,  and  thus  the  possi- 
bility of  a  terrestrial  origin  of  the  cathode  rays 
is  likewise  eliminated.  Furthermore,  if  we  cal- 
culate the  intensity  of  the  current  which  at  that 
distance  could  produce  the  observed  effects  of  the 
disturbances  of  May  8,  1002,  and  January  26, 
1903,  it  is  found  to  be  5,900,000  amperes.  Now 
Birkeland  says  on  page  311  of  his  book:'  ''In 
the  case  of  the  greater  storms,  we  found  current- 
strengths  that  varied  between  500,000  and  1,000,- 
000  amperes,  or  even  considerably  more."  Hence, 
to  produce  the  comparatively  insignificant  mag- 
netic disturbance  effects  here  considered,  by  sup- 
posing a  band  of  cathode  particles  circulating 
around  the  earth,  would  require  a  current  at  least 
six  times  stronger  than  that  which  Birkeland 
finds  sufiicient  to  accoimt  for  the  much  larger 
storm  effects! 

The  hypothesis  was  next  briefly  examined  on 
which  the  disturbance  effects  considered  might  be 
referred  to  alterations  in  the  electrical  con- 
ductivity of  the  atmosphere  and  of  the  earth 
either  brought  about  by  the  secondary  effects 
from  bombarding  cathode  particles,  viz.,  the  for- 

laris  Expedition  1902-1903,"  Vol.  I.,  "On  the 
Cause  of  Magnetic  Storms  and  the  Origin  of 
Terrestrial  Magnetism,"  First  Section,  Christi- 
ania,  1909. 

•"The  Norwegian  Aurora  Polaris  Expedition, 
1902-1903,"  Vol.  I.,  "  On  the  Cause  of  Magnetic 
Storms  and  the  Origin  of  Terrestrial  Magnetism," 
First  Section,  Christiania,  1900. 


mation  of  Rontgen  rays  or  say  by  the  entmies 
into  the  earth's  field  of  penetrating  radiation 
(7  rays  of  radium).  The  ionizing  effect  and 
resultant  alteration  of '  electrical  conductivity  of 
the  regions  involved  might  either  be  due  to  the 
penetrating  radia.tion  from  the  sun  or  from  the 
earth,  if  only  qualitative  results  are  considered. 
It  is  therefore  at  present  not  possible  to  state 
definitely  whether  the  initial  cause  of  the  dis- 
turbance of  May  8,  1902,  was  due  to  a  terrestrial 
eruption  or  a  solar  one.  First,  further  examina- 
tions will  have  to  be  made  of  the  disturbances  of 
May  20  and  July  9,  1902,  which  were  again  closely 
coincident  with  Mont  Pel4  eruptions.  The  eleetric- 
conduction  hypothesis  appears  to  satisfy  in  gen- 
eral the  observed  phenomena  and  accordingly  it 
is  to  be  subjected  to  a  further  rigid  examination. 
It  seems  also  to  explain  why  some  of  the  disturb- 
ances take  a  westward  path  although  the  majority 
of  them  go  eastward. 

(The  abstracts  of  the  above  papers  are  by  their 
authors.) 

R.  L.  Fabis, 
8ecr€tarTf 

THB  OEOLOOICAL  80CIETT  OF  WASHIirGTON 

At  the  230th  meeting  of  the  society,  held  in 
the  George  Washington  University,  Wednesday 
evening,  March  23,  1910,  Mr.  F.  L.  Hess  presented 
an  informal  communication  on  "Mounds  Formed 
by  Crystallization."  In  a  playa  known  as  Salt 
Lake  in  the  Mohave  Desert,  at  Cane  Springs, 
twenty  miles  west  of  Randsburg,  California, 
mounds  from  2  to  4  feet  high  and  from  50  to 
200  feet  broad  are  formed  in  the  moist  lake  bed 
through  the  crystallization  of  salts,  mostly  mira- 
bilite  with  some  epsomite.  A  few  mounds  are 
apparently  formed  through  the  crystallization  of 
common  salt.  About  six  inches  of  earth  forms 
the  surface  of  the  mounds,  below  which  there  is 
a  spongy  mass  of  the  salts.  Mr.  £.  S.  Bastin 
spoke  informally  on  the  origin  of  the  graphite 
at  Lead  Hill  near  Ticonderoga,  N.  Y.  The 
graphite  probably  represents  the  original  carbon- 
aceous constituent  of  sediments  which  have  been 
altered  first  by  dynamic  and  then  by  igneous 
metamorphism  due  to  the  intrusion  of  granite 
pegmatite.  A  study  of  the  quartz  of  the  contact 
zone  following  the  methods  of  Wright  and  Larsen 
shows  that  it  crystallized  below  STS'*  C.  l%is  is 
the  first  test  which  has  been  made  on  contact- 
metamorphic  quartz  and  gives  a  key  also  to  the 
temperature  of  formation  of  the  graphite,  augite. 
scapolite,  calcite,  titanite,  pyrrhotite  and  vesuvi- 
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anite  with  which  the  quartz  is  intimately  inter- 
grown.  The  contrast  between  the  low  tempera- 
ture here  indicated  and  the  temperature  at  which 
graphite  is  produced  in  the  electric  furnace  (cer- 
tainly over  2000®  C.)  emphasizes  the  importance 
of  the  presence  of  other  substances  and  possibly 
oi  the  time  element  in  crystallization  under  nat- 
ural conditions.  Mr.  T.  Wayland  Vaughan  an- 
nounced the  existence  of  two  Miocene  horizons  at 
Porter's  Landing,  Ga.,  the  upper  one  of  which  is 
definitely  correlated  with  the  Duplin  Marl  of 
North  Carolina  and  the  lower  one  of  which  is  the 
approximate  equivalent  of  the  Calvert  formation 
of  Maryland. 

Regular  Program 

Weathering  of  Coal  in  the  Arid  Region  of  the 
Oreen  River  Baein,  Sweetwater  County,  Wy- 
oming:  Alfbed  R.  Schultz. 
Coal  beds  in  arid  as  well  as  in  moist  climates 
show  considerable  deterioration  along  the  outcrop 
and  this  deterioration  in  many  places  extends  to 
the  base  of  the  belt  of  weathering  or  well  down 
into  it.  The  belt  of  weathering,  from  a  geologist's 
point  of  view,  is  the  surfioial  belt  extending  from 
the  surface  of  the  earth  to  the  level  of  groimd 
water.  In  this  belt  all  the  important  reactions 
characteristic  of  the  zone  of  katamorphism, 
namely,  oxidation,  carbonatlon,  hydration  and 
solution,  exert  their  maximum  activity.  The 
zone  of  katamorphism  is  the  zone  in  which  altera- 
tions of  rodES  result  in  the  production  of  simple 
eompoimds  from  more  complex  ones.  This  zone 
extends  from  the  surface  of  the  earth  to  a  depth 
of  10,000  meters  and  is  divisible  into  two  belts: 
(1)  an  upper  belt  of  weathering  and  (2)  a  lower 
belt  of  cementation,  the  two  being  delimited  by 
the  level  of  ground  water.  As  the  ground-water 
level  in  arid  regions  lies  at  considerably  greater 
depths  below  the  surface  than  in  well-watered 
regions,  it  is  but  natural  to  suppose  that  the  belt 
of  weathering  extends  to  proportionately  greater 
depths  in  dry  than  in  moist  climates.  It  would 
then  follow  that  the  deterioration  of  coal  should 
extend  farther  below  the  surface  in  arid  regions 
than  in  regions  where  the  top  of  the  water  table 
lies  only  a  few  feet  below  the  surface  of  the 
ground.  That  the  deterioration  of  the  coal  does 
not  always  extend  to  the  bottom  of  the  belt  of 
weathering  as  above  defined  or  even  to  a  consid- 
erable depth  into  this  belt  is  a  fact  not  well 
known.  In  order  to  ascertain  to  what  extent  and 
depth  the  coal  beds  in  the  arid  regions  have  been 
altered  a  total  of  85  samples  were  collected  and 
analyzed  from  the  coal  beds  in  the  Rock  Springs 


field.  Of  these  45  were  collected  from  coal  beds 
in  the  Rock  Springs  group,  20  from  coal  beds  in 
tne  Almond  group,  10  from  coal  beds  in  the  Black 
Buttes  group,  and  10  from  coal  beds  in  the  Black 
Rock  group.  The  first  two  are  of  Montana  age, 
the  third  **  Laramie,"  and  the  fourth  Tertiary. 

Considered  with  regard  to  physical  as  well  as 
chemical  properties  the  coals  occurring  in  these 
four  groups  fall  into  two  classes,  bitiuninous  and 
subbituminous.  The  bituminous  class  includes  all 
the  high-grade  coal  of  the  Rock  Springs  group; 
the  subbituminous  class  all  the  coal  of  the 
Almond,  Black  Buttes  and  Black  Rock  groups. 
The  difference  between  these  two  classes  is  phys- 
ical as  well  as  chemical.  The  Rock  Springs  coal 
usually  has  a  lower  percentage  of  water,  remains 
firm  and  compact  on  exposure  to  air,  and  stands 
shipping  well  without  breaking  down.  The  coals 
from  the  three  overlying  groups,  although  from 
different  horizons  and  of  different  ages,  have 
essentially  the  same  physical  properties  and  bear 
a  regional  resemblance  to  one  another.  On  ex- 
posure to  the  sun  and  open  air  they  alter  very 
rapidly,  lose  their  bright  luster,  air  slack  and 
break  down  into  irregular  blocks  or  powder. 
Cracks  usually  form  along  the  bedding  planes  and 
somewhat  irregularly  in  other  directions.  The 
coal  does  not  stand  shipping  without  breaking 
down  or  slacking,  unless  it  is  kept  from  the  sun 
and  circulating  air  while  in  transit.  It  is  prob- 
able that  the  Rock  Springs  coal  has  undergone  a 
more  complete  devolatilization,  deoxygenation  and 
concentration  and  does  not  assimilate  oxygen  so 
rapidly  on  exposure  to  the  air  as  the  other  coals. 
The  hydrocarbon  compounds  represented  by  the 
Rock  Springs  coal  appear  to  be  much  more  stable 
under  atmospheric  conditions  than  those  repre- 
sented by  the  higher  coals.  It  is  clearly  evident 
that  along  the  outcrop  of  a  coal  bed  and  down 
the  dip  at  least  three  zones  may  be  recognized — 
those  of  surface  weathering,  under-ground  weath- 
ering and  unaltered  coal. 

The  results  obtained  in  the  Rock  Springs  field 
indicate  that  so  far  as  coal  decomposition  or 
deterioration  is  concerned  the  belt  of  weathering 
in  arid  regions  may  be  divided  into  two  members. 
Coal  in  the  lower  member  of  the  belt  apparently 
shows  no  greater  effect  of  weathering  than  the 
coal  below  the  level  of  ground  water,  but  coal  in 
the  upper  member,  or  in  the  surfidal  belt  of 
weathering,  shows  remarkable  deterioration  and 
decomposition.  The  protection  of  the  coal  above 
the  level  of  ground  water  in  the  lower  member  of 
the  belt  of  weathering  may  in  part  be  accounted 
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for  by  the  accompanying  beds  of  clay  and  shale, 
which  tend  to  shut  out  the  oxygen  and  free  cir- 
culation almost  as  readily  as  the  ground  water. 
The  analyses  show  that  the  proportions  of  the 
various  constituents  are  about  the  same  whether 
the  sample  of  coal  was  taken  near  the  surface  or 
at  a  greater  depth,  the  only  exception  being  in  the 
oxygen,  which  in  every  case  is  perceptibly  higher 
near  the  surface  than  at  greater  depths  and  by 
its  excess  shows  the  extent  of  the  surficial  belt 
of  weathering.  The  ash,  sulphur  and  hydrogen 
content  remain  fairly  constant.  There  appears 
to  be  a  slight  increase  iii  the  amount  of  hydrogen 
and  ash  in  the  samples  obtained  near  the  surface, 
with  a  corresponding  decrease  in  the  amount  of 
sulphur.  It  appears  from  this  that  the  belt  of 
surfidal  weathering  is  one  of  marked  oxidation 
and  in  this  field  for  the  most  part  lies  near  the 
surface,  in  few  places,  if  anywhere,  extending  to 
the  ground-water  level.  If  the  coal  is  not  open  or 
exposed  to  the  air  the  weathered  sone  does  not,  as 
a  rule,  extend  more  than  150  feet  down  the  dip 
of  the  beds,  or  60  feet  below  the  surface.  Along 
slopes  and  mine  or  prospect  entries  the  coal 
weathers  back  several  hundred  feet  from  the 
mouth  of  the  mine  and  several  hundred  feet  below 
the  surface.  It  is  known  that  in  one  old  mine  the 
coal  has  changed  at  least  20  feet  back  from  the 
faee  of  an  old  entry  approximately  227  feet  down 
in  the  mine  and  that  deterioration  extends  back 
into  the  mine  675  feet  from  its  mouth.  It  is  very 
probable  that  in  an  abandoned  mine  remaining 
open  to  the  air  oxygenation  in  time  extends 
throughout  the  mine  and  that  the  coals  of  lower 
grade  show  the  effect  of  oxygenation  much  more 
than  the  high-grade  oocJs. 

Evidenoe8  of  Paleohotawy  as  to  Geologioal  Cli- 
mate: David  White  and  F.  H.  Knowlton. 
On  the  climatological  criteria  offered  by  the 
fossil  floras,  their  characters,  distribution  and 
changes,  the  authors  base  the  following  tentative 
conclusions  as  to  general  conditions  and  prin- 
ciples : 

1.  Relative  uniformity,  mildness  (probably  sub- 
tropical in  degrree)  and  comparative  equability 
of  climate,  accompanied  by  a  high  humidity,  have 
prevailed  over  the  greater  part  of  the  earth, 
extending  to,  or  into,  the  polar  circles,  during  the 
gpreater  part  of  geologic  time  since,  at  latest,  the 
Middle  Paleozoic.  This  is  the  regular,  the  ordi- 
nary, the  normal  condition.  From  a  broad  point 
of  view  these  conditions  are  relatively  stable. 

2.  The  development  of  strongly  marked  climatic 
zones,  at  least  between  the  polar  circles,  is  excep- 


tional and  abnormal.  It  is  usually  c(Mifined  to 
short  intervals,  or  to  intermittentiy  osoillatuig 
short  intervals,  all  within  relatively  short  periods. 

3.  The  periods  of  abnormal  climatic  differentia- 
tion are  characterized  by  the  development  of 
extremes— i.  e,,  by  extreme  and  abnormal  beat 
or  cold  (glaciation),  humidity  or  aridity— which 
are  local  or  regional  in  their  occurrence  and 
variable  or  imstable. 

4.  The  brief  geological  period  in  which  we  live 
is  a  part  of  one  of  the  most  strongly  developed 
and  unstable  of  these  abnormal  intervals  of  radical 
change.  The  assumpticm  that  climatic  variations, 
contrasting  extremes  and  complexity  of  combina- 
tion and  geographic  distribution  of  climatic  fac- 
tors, such  as  now  exist,  are  normal  or  essential, 
and  that  they  were  present  also,  though  in 
slightly  less  degree,  in  all  geological  periods 
appears  to  be  without  paleobotanical  warrant. 
The  proposition  that  we  are  still  in  the  glacial 
epoch  is  paleontologically  true.  We  have  no  evi- 
dence that  in  any  other  post-Silurian  period,  with 
perhaps  the  exception  of  the  Permo-Carboiiiferous 
glacial  period,  have  the  climatic  distribution  and 
segregation  of  life  been  so  highly  differentiated 
and  complicated  as  in  post-Tertiary  time. 

6.  The  distribution  and  characters  of  most  of 
the  great  pre-Tertiary  floras  show  that  time  and 
again  during  the  great  periods  of  relative  uni- 
formity and  equable  mildness,  plant  associations 
were  able  to  pass  from  one  high  latitude  to  the 
opposite  without  meeting  an  ^dent  climatic 
obstruction  in  the  equatorial  region.  The  un- 
changed features  of  the  species  and  the  grouping 
of  the  latter  show  that  the  climatic  elements  <rf 
the  environment  must  have  been  similar  through- 
out the  range  of  the  flora.  Therefore  it  appears 
that  a  climate  essentially  the  same  must  have 
continued  from  one  latitude  to  the  other  without 
the  interposition  at  those  periods  of  a  torrid 
equatorial  zone.  The  absence  of  the  latter  may 
also  be  inferred  from  the  relative  uniformity  of 
distribution  in  other  directions,  as  shown  by  the 
remarkable  east-west  and  radial  ranges  of  the 
floras. 

6.  The'  development  and  existence  of  torridity— 
f.  0.,  of  a  torrid  zone  in  the  equatorial  belt  or  any 
other  great  region  of  the  earth— is  concomitant 
and  causally  connected  with  the  development  of 
regional  frost.  It  would  appear  that  the  occur- 
rence of  a  torrid  zone  is  peculiar  to  abnormal  or 
glacial  intervals. 

Edboit  S.  Bastin, 
Seeretarff 
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THE  GROUP  AS  A  STIMULUS  TO  MENTAL 

ACTIVITY  * 

• 

The  purpose  of  this  paper  is  not  to 
present  the  results  of  an  original  investiga- 
tion, but  merely  to  suggest  a  problem. 
E£5eieney  in  brain  activity  and  in  corre- 
lated mental  activity  depends  upon  many 
conditions.  Among  these  are  physiological 
age,  race,  sex,  the  blood  supply  to  the  brain, 
as  determined  by  general  nutrition,  exer- 
cise, posture,  and  tiie  size  of  the  cerebral 
arteries ;  the  quality  of  the  blood  as  deter- 
mined by  food,  drugs,  the  supply  of  oxy- 
gen, nasal  respiration,  etc.;  again  by  a 
group  of  conditions  which  make  up  the  en- 
vironment, the  temperature,  humidity,  bar- 
ometric pressure,  light,  peripheral  stimula- 
tion, etc.  Again  as  the  social  instincts  in 
man  are  fundamental,  one  of  the  most 
important  factors  in  his  environment  is 
the  presence  or  absence  of  other  human 
beings.  This  can  not  be  ignored.  The 
problem  I  wish  to  present  is  this:  What 
is  the  effect  on  mental  activity  of  the  pres- 
ence of  a  group  of  other  persons,  if  studied 
objectively  like  the  effects  of  temperature, 
barometric  pressure,  or  the  like  1  Perhaps 
the  best  way  to  present  this  problem  is  to 
recount  briefly  the  meager  but  important 
results  of  investigations  already  made.* 

Studies  in  social  psychology  have  shown 
that  an  individual  alone  and  the  same  indi- 
vidual in  a  group  are  two  different  psycho- 
logical beings.  Recent  investigations  show 
that  the  same  is  true  of  children.     The 

^Read  before  Section  L,  American  Association 
for  the  Advancement  of  Science,  Boston,  Decem- 
ber, 1909. 

'For  reference  to  the  studies  mentioned  below 
see  Ped.  Sem.,  Vol.  XII.,  June,  1905,  pp.  229-230. 
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child  working  alone  is  different  from  the 
child  working  in  a  class.  A  few  years  ago 
Dr.  Mayer,  of  Wiirzburg,  studied  experi- 
mentally this  difference  as  regards  the 
ability  to  do  school  work.  His  problem 
was  to  determine  whether  and  under  what 
conditions  the  work  of  pupils  in  a  group 
give  better  results  than  the  individual 
work  of  the  isolated  pupil.  He  tested  the 
ability  of  pupils  to  work  alone  or  in  com- 
pany with  others,  using  dictation,  mental 
arithmetic,  memory  tests,  combination  tests 
after  the  manner  of  Ebbinghaus,  and  writ- 
ten arithmetic. 

Dr.  Mayer's  method  was  briefly  as  fol- 
lows :  a  number  of  boys  in  the  fifth  school 
year  of  the  people's  school  in  Wiirzburg 
were  given  five  different  tasks  as  class  exer- 
cises, and  also  each  boy  was  required  to 
prepare  a  similar  task  for  comparison  in 
which  he  sat  alone  in  the  class-room,  only 
the  class  teacher  or  a  colleague  being  pres- 
ent. The  material  for  the  tasks  was  care- 
fully chosen  and  was  familiar  to  the  pupils. 
The  pupils  were  representative  of  very  dif- 
ferent elements  as  regards  school  ability, 
behavior,  temperament,  and  home  condi- 
tions. The  number  tested  was  28,  the 
average  age  twelve  years. 

In  general  the  result  of  the  work  of  the 
pupils  in  groups  was  superior  to  their  work 
as  individuals.  This  appeared  not  only  in 
the  decrease  of  time,  but  in  the  superior 
quality  of  the  work  done.  In  individual 
cases  the  saving  of  time  was  specially 
striking ;  for  example,  one  pupil  for  a  com- 
bination test  required  10  minutes  and  25 
seconds  when  working  alone,  for  a  similar 
test  when  working  with  the  group  7  min- 
utes and  30  seconds;  another,  alone  13 
minutes  and  11  seconds,  with  the  group  6 
minutes  and  45  seconds. 

Dr.  Triplett  tested  the  influence  of  the 
presence  of  a  coworker  on  a  simple  phys- 
ical performance.     His  subjects  were  forty 


school  children,  and  he  had  them  turn  a 
reel  as  rapidly  as  possible.  The  children 
turned  the  reel  now  alone  and  then  in 
company  with  another  child,  in  both  cases 
with  directions  to  turn  as  rapidly  as  pos- 
sible. Two  results  were  noted.  It  ap- 
peared, on  the  one  hand,  that  pupils  worked 
more  rapidly  when  another  child  worked 
in  combination ;  but,  on  the  other  hand,  in 
case  of  many  children,  hasty  uncoordi- 
nated movements  appeared  which  reduced 
their  performance. 

Wherever  men  are  together  the  indi- 
vidual is  influenced  by  others  without  being 
aware  of  it.  This  is  specially  well  illus- 
trated by  certain  experiments  in  the  labo- 
ratory. Meumann  cites  the  case  of  a 
subject  whose  work  at  night  with  the 
ergograph  had  a  very  definite  value.  Acci- 
dentally one  evening  Meumann  entered  the 
laboratory,  and  at  once  the  work  done  was 
decidedly  increased  in  comparison  with 
that  of  other  days,  and  this  without  the 
subject's  making  any  voluntary  effort  to 
accomplish  more.  In  such  experiments 
the  subject  always  attempts  to  do  his 
utmost,  and  hence  the  significance  of  the 
increased  work  done  in  the  presence  of 
another  individual.  Many  examples  of 
such  effects  of  suggestion  have  been  re- 
ported by  psychologists. 

Meumann,  in  experiments  in  the  People's 
Schools,  corroborated  the  results  of  Trip- 
lett and  P6re  in  a  striking  manner.  Seven 
pupils  of  the  age  of  thirteen  or  fourteen 
were  tested  repeatedly  with  the  dynamom- 
eter and  ergograph.  In  case  of  the  test  of 
the  pupils  separately,  with  no  one  else  in 
the  room,  the  amount  of  work  was  always 
less  than  when  others  were  present.  If  the 
experiments  were  made  in  the  presence  of 
the  teacher  alone,  the  pupils  did  not  do  as 
much  work  as  when  they  were  all  together 
without  the  teacher. 

From  all  this  it  appears,  as  Mayer  points 
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out,  that  pupils  in  a  class  are  in  a  sort  of 
mental  rapport;  they  hear,  see  and  know 
continually  what  the  others  are  doing,  and 
thus  real  class  work  is  not  a  mere  case  of 
individuals  working  together  and  their 
performance  the  summation  of  the  work 
of  many  individuals ;  but  there  is  a  sort  of 
class  spirit,  so  that  in  the  full  sense  of  the 
word  one  can  speak  of  a  group  perform- 
ance, which  may  be  compared  with  an  indi- 
vidual performance.  The  pupils  are  mem- 
bers of  a  community  of  workers.  The 
individual  working  by  himself  is  a  dif- 
ferent person.  Schmidt  in  his  careful  in- 
vestigation testing  school  children  in  their 
home  work  as  compared  with  their  school 
work  found  that  for  most  kinds  of  work 
the  product  in  the  class-room  was  superior. 

His  results  are  to  a  considerable  degree 
evidence  in  corroboration  of  the  results 
found  by  Mayer.  The  child  studying 
school  tasks  at  home  is  relatively  isolated; 
in  the  class  he  is  one  of  a  social  group  with 
common  aims. 

A  noteworthy  result  of  these  investiga- 
tions is  the  apparent  immunity  of  chil- 
dren to  distraction  from  ordinary  causes. 
Schmidt  found  that  the  outside  disturb- 
ances—the noise  from  the  street,  from 
adjoining  rooms,  and  the  like,  had  little 
effect  upon  them.  It  was  only  interrup- 
tions that  distracted  their  attention,  such 
as  conversation  with  others,  that  affected 
the  quality  of  their  work.  It  appeared 
even  that  a  home  task  completed  without 
disturbance  might  be  poorer  than  the  cor- 
responding class  work,  and  that  a  home 
task  when  the  pupil  was  disturbed  might 
be  better  than  the  class  work.  And  from 
Mayer's  study  it  appeared  that  the  tend- 
ency to  distraction  is  diminished  rather 
than  increased  by  class  work. 

Meumann  in  tests  of  the  memory  of 
pupils  alone  and  when  working  together 
found  similar  results.     Disconnected  words 


of  two  syllables  were  used,  which  were 
written  down,  pronounced  once  to  the 
pupils  and  then  written  down  immediately 
by  them  from  memory.  It  would  naturally 
be  supposed  that  the  children  working  in 
the  class-room,  with  all  the  inevitable  noises 
and  disturbances,  would  not  remember  as 
well  as  when  tested  alone.  The  result  of 
Meumann 's  investigation,  however,  was 
surprising.  While  in  case  of  children 
thirteen  and  fourteen  years  of  age  there 
was  no  essential  difference  in  memory  for 
the  individual  and  the  common  test,  the 
difference  was  remarkably  large  in  case  of 
the  younger  children,  especially  in  case  of 
those  eight  and  nine  years  of  age.  On  an 
average  with  the  individual  test  the  chil- 
dren remembered  considerably  less  than  in 
the  class.  The  results  were  constant.  Not 
a  child  was  found  who  remembered  more 
in  the  individual  test  than  in  the  class  test. 
From  this  Meumann  concludes  that  the 
great  number  of  disturbing  influences  to 
which  children  are  inevitably  exposed  in 
the  classroom— the  noise  of  writing,  whis- 
pering, walking  about,  the  occasional  words 
of  the  teacher,  the  sight  of  the  movements 
of  the  pupils,  and  the  like,  which  one  might 
naturally  suppose  would  make  the  results 
inferior,  have  no  special  influence. 

Meumann  asked  a  number  of  the  pupils 
in  case  of  the  individual  tests  whether  they 
would  prefer  to  take  such  exercise  in  the 
class  or  alone,  whether  they  were  disturbed 
by  the  noise  of  the  other  pupils.  To  his 
surprise  80  per  cent,  of  the  pupils  gave  the 
decided  answer  that  they  would  prefer  to 
do  the  work  in  the  class.  Some  15  per 
cent,  gave  no  definite  answer.  The  others, 
an  extremely  small  minority,  replied  that 
they  were  disturbed  in  the  class-room ;  and 
in  most  cases  these  were  sensitive,  nervous 
or  weak  children,  although  among  them 
were  some  individuals  of  decided  talent. 

Thus  it  appears  that  the  presence  of  a 
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group  distinctly  affects  the  mental  activity. 
Of  course  the  easy  explanation  of  the  in- 
creased ability  to  work  often  found  in  the 
group  is  to  say  that  it  is  due  to  ambition, 
rivalry  and  the  like.  This  is  all  true 
enough,  but  we  can  analyze  this  a  little 
further. 

A  few  things  are  pretty  obvious.  First 
of  all,  where  activity  is  involved,  there  is 
the  stimulus  to  greater  exertion  which 
comes  from  the  sight  of  another  perform- 
ing an  act.  As  Professor  James  has  said, 
the  sight  of  action  in  another  is  the  greatest 
stimulus  to  action  by  ourselves.  This  has 
manifold  illustrations  from  the  activities  of 
primitive  man  to  modem  experiments  in 
the  laboratory.  In  early  stages,  for  ex- 
ample, an  institution  sometimes  found  is 
the  prcesul.  A  leader  stands  before  a 
group  who  are  engaged  in  work  or  a  dance 
and  himself  performs  perhaps  in  panto- 
mine  the  activities  which  they  are  attempt- 
ing. This  stimulates  and  renders  easier  the 
activity  of  the  group.  Every  paced  race  on 
the  athletic  field  also  furnishes  an  excellent 
illustration.  Again  in  the  laboratory, 
P^re  found  that  the  amount  of  work 
one  could  do  with  the  ergograph  was  in- 
creased by  having  another  person  simply 
go  through  the  action  of  contracting  the 
muscles  of  the  finger  in  sight  of  the  subject 
of  the  experiment,  the  second  person  acting 
as  a  sort  of  pace-maker  for  the  first.  The 
clearer  and  more  intense  the  idea  of  an 
action  the  more  efficient  the  action. 

There  is  undoubtedly  also  an  affective 
stimulus  in  the  presence  of  the  group. 
This  is  the  stimulus  which  comes  from  our 
social  impulses  as  inherited  from  the  past, 
and  yet  it  should  be  noticed  that  such 
affective  stimuli,  which,  I  take  it,  are  what 
is  really  meant  by  ambition  and  the  like, 
may  act  either  to  increase  or  to  inhibit  the 
mental  activity.  A  certain  degree  of 
affective   stimulus    undoubtedly    increases 


the  ability  to  work,  but  if  the  stimulus  is 
extreme  the  work  is  checked  or  inhibited 
altogether.  For  example,  extreme  anger, 
stage  fright  and  even  extreme  joy,  in  the 
presence  of  the  group,  may  inhibit  the 
mental  activity. 

In  many  individuals  at  least  the  presence 
of  the  group  is  a  stimulus  to  greater  con- 
centration of  attention.  In  case  others  are 
doing  the  same  thing,  this  helps  us  attend 
better  to  the  activity  in  hand ;  and  even  in 
case  others  are  doing  something  different, 
the  distraction  itself  is  sometimes  a  stim- 
ulus to  better  attention,  because  the  indi- 
vidual tries  to  resist  the  distraction  and 
there  is  an  over-compensation  which  im- 
proves the  attention.  Meumann,  for  ex- 
ample, has  found  this  result  in  certain 
experiments. 

Meumann  emphasizes  particularly  this 
compensation  power  of  attention.  Not 
merely  is  it  true  that  the  performance  of 
an  individual  often  increases  when  there 
are  disturbing  stimuli,  because  the  in- 
creased concentration  to  overcome  the  dis- 
tractions increases  the  work ;  but  more  than 
this,  the  compensation,  which  in  this  case 
becomes  an  over-compensation,  shows  that 
the  disturbing  stimulus  has  the  effect  of 
increasing  rather  than  decreasing  the 
energy,  that  is,  it  has  a  dynamogenic  ef- 
fect, although  this  effort  does  not  occur  in 
case  of  all  individuals. 

The  measure  of  this  is  of  course  the 
increase  of  the  performance  by  the  dis- 
tracting stimulus.  This  is  very  well  shown 
with  the  distraction  stimulus  when  one  is 
committing  to  memory.  By  Meumann 's 
method  the  memory  span  or  the  number  of 
figures  or  letters  that  can  be  remembered 
without  error  after  once  hearing  is  deter- 
mined, and  then  disturbing  stimuli  are 
introduced.  An  acoustic  stimulus  may  be 
introduced  for  distraction,  e.  g.,  a  metro- 
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nome  strikes.      Such  a  distraction  often 
improves  the  performance. 

To  describe  the  stimulus  to  the  ima^a- 
tion  from  the  group  would  be  common- 
place. We  need  not  go  to  the  laboratory 
nor  cite  the  case  of  children  for  illustra- 
tion. The  man  in  the  crowd  has  always 
been  able  to  see  what  has  happened  and 
more  besides,  to  foresee  impending  danger, 
or  anticipate  success,  or  hear  voices  from 
the  unknown  and  behold  inspiring  visions. 
We  need  not,  I  think,  go  back  to  ancient 
history  for  illustrations  of  even  the  latter. 
A  week  ago  in  my  home  city  thousands  of 
people  watched  for  mysterious  lights  in  the 
heavens,  and  not  a  few  saw  them  and  knew 
.exactly  what  they  meant.  Nor  was  this 
the  only  place  where  men  saw  the  moving 
lights  of  airships.  Even  of  the  groups  on 
Boston  Common  it  was  reported  that  the 
^lear  rays  of  a  moon  approaching  the  full 
failed  to  undeceive  ''those  who,  having 
seen,  believed,  or  believing  that  they  had 
4aeen  refused  to  doubt,  or  not  having  seen, 
had  met  and  talked  with  those  who  had 
seen,  or  believed  they  had  seen  or  had  met 
those  who  had  seen." 

As  regards  the  relative  merits  of  solitude 
or  a  social  environment  for  scholastic  pur- 
suits I  am  not  concerned  here  to  speak. 
But  the  weight  of  evidence  thus  far  seems 
to  be  to  indicate  the  advantage  of  group 
work,  except  when  individual  and  original 
thinking  is  required.  This  is  perhaps  one 
•reason  why  the  man  of  genius  has  fre- 
qa^itly  desired  solitude.  There  are  un- 
doubtedly, also,  great  individual  differ- 
ences as  regards  the  effect  of  social  envir- 
onment; there  are  even  perhaps  different 
types  as  regards  the  effectiveness  of  the 
stimuli  from  the  social  group.  There  may 
.perhaps  be  one  type  that  does  its  best  work 
in  solitude,  another  type  that  does  its  best 
•?^rk  in  the  group.  This  again  is  one  of 
the  problems  that  should  be  investigated. 


Again,  of  course,  the  question  is  relative 
to  the  kind  of  work  done.  Mayer's  experi- 
ments indicate  that  for  some  kinds  of  work 
the  stimulus  of  the  social  group  is  needed. 
Por  some  kinds  of  work,  especially  where 
original  thinking  is  demanded,  the  environ- 
ment of  solitude  is  better. 

What  we  may  call  the  social  stimulus  to 
mental  activity  is  such  a  commonplace 
matter  that  probably  very  few  realize  its 
significance.  When,  however,  we  recall 
the  fundamental  character  of  our  social 
instincts  it  is  not  strange  that  the  presence 
of  other  people  should  be  a  most  potent 
stimulus  either  increasing  or  checking  the 
mental  activity.  P£Qrchologists  have  al- 
ways recognized  the  fundamental  char- 
acter of  the  stimulus  from  ambition,  ri- 
valry and  the  like.  But  this  social 
stimulus  goes  much  farther  back  and  is 
rooted  in  the  reflexes  of  the  sympathetic 
nervous  system  that  are  correlated  with 
emotion.  This  is  well  illustrated  in  ex- 
periments with  animals.  Mosso  found  in 
his  experiments  testing  directly  the  sympa- 
thetic reflexes  in  the  dog  that  the  presence 
of  the  master  in  the  room  at  once  affected 
the  reflexes;  and  Dr.  Yerkes,  of  Harvard 
University,  finds  that  in  his  experiments 
with  dogs  the  presence  of  the  experimenter 
is  always  likely  to  affect  the  results. 

The  fundamental  character  of  the  social 
stimulus  is  shown  also  in  many  fields  of 
human  activity  according  to  one  view  of 
esthetics.  The  artist  always  works  with 
the  audience  in  his  mind.  The  teacher 
also  and  the  orator  are  apt  to  do  much  of 
their  work  with  the  class  or  audience  in 
mind.  I  am  not  concerned  here  with  the 
fact  that  this  often  becomes  a  grotesque 
and  exaggerated  mark  of  the  profession 
but  merely  with  this  as  an  illustration  of 
the  fundamental  character  of  what  we 
have  called  the  social  stimulus. 

In  fact  this  social  stimulus  colors  every- 
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thing.  It  is  comparable  only  to  the  con- 
stant peripheral  stimulation  which  is  ne<^ 
essary  to  keep  ns  awake;  in  like  manner 
a  social  stimnlns  is  necessary  as  an  internal 
condition,  as  we  may  say,  of  conscious- 
ness. 

Perhaps  the  fundamental  character  of 
this  social  stimulus  is  seen  best  in  the  case 
of  persons  who  are  in  solitude.  The 
pathetic  devices  of  prisoners,  for  example, 
their  custom  of  making  pets  of  mice,  flies, 
or  anything  found  in  their  cells,  and  their 
interest  in  any  form  of  activity— all  these 
are  attempts  to  make  some  symbolic  sub- 
stitute of  activities  having  social  value 
for  the  lack'  of  direct  social  stimulus.  The 
making-  of  things  having  a  social  value 
seems  to  appeal  to  them. 

Griffith,  for  example,  says  that  solitary 
confinement  is  ''so  good  an  instructor  that 
very  little  time  is  needed  for  teaching 
prisoners  a  trade.  They  go  to  work  with- 
out squares,  gravers,  stamps,  patterns  or 
models.  Every  scrap  of  glass  or  metal, 
every  nail  and  pin  turns  to  account  as  a 
tool.  Waste  from  the  shop,  bones  from 
the  kitchen,  walnut,  cocoanut  and  acorn 
shells,"  etc.,  serve  as  materials.*  But  this 
along  with  many  other  pathetic  devices  to 
which  prisoners  resort  are  means  of  saving 
them  from  the  misery  of  solitude.  This 
does  not  seem  due  entirely  to  the  satisfac- 
tion of  the  instinct  of  activity,  but  in  part 
to  the  satisfaction  given  symbolically  to 
the  social  instincts. 

The  social  instincts  are  so  strong  in 
children  that  if  they  are  so  unfortunate 
as  to  be  largely  isolated  from  others  they 
are  apt  to  create  imaginary  companions 
and  to  live  in  a  dream  world  of  society. 

The  aim  of  this  paper  is  to  present  the 

•  Small,  Maurice  H.,  "  On  some  Psychical  Rela- 
tions of  Society  and  Solitude,"  Pedagogical  Bern- 
inary,  April,  1900,  Vol.  7,  No.  1,  pp.  13-69.- 


problem.    Let  me  for  a  moment,  however, 
hint  at  a  wider  point  of  view. 

The  investigations  referred  to  have 
chiefly  concerned  the  mere  presence  or  abr 
sence  of  other  individuals  perf(»ining 
similar  tasks.  In  a  true  social  group  the 
relations  are  more  vital.  Each  individual 
feels  a  resi)onsibility  and  performs  scmie 
service  for  the  group.  Here  the  stimulus 
is  likely  to  be  greater.  Perhaps  the  great- 
est stimulus  to  mental  activity  from  the 
group  is  social  success  to  those  who  can 
achieve  it. 

Both  experiment  and  observation  have 
shown  the  great  stimulus  resulting  from 
success  in  general.  Social  beings  that  we 
are,  no  form  of  success  is  so  stimulating  as 
a  social  success.  When  we  reflect  that 
under  present  conditions  many  of  the  chil* 
dren  in  our  schools  are  so  placed  that  a 
social  success  is  impossible  we  see  the  sig- 
nificance of  this  point. 

Not  to  mention  the  frequent  domination 
of  the  class  group  by  the  teacher  and  fbe 
artificial  relations  often  existing  in  our 
school  recitations,  as  shown  so  vividly  hy 
Dr.  Scott,  the  many  defects  of  school  chil- 
dren shown  by  modem  studies  in  school 
hygiene  often  make  social  success  impos- 
sible. 

Among  the  pathetic  tragedies  of  child- 
hood are  the  cases  of  those  who  never  can 
achieve  success  because  of  defect— the 
child  with  defective  vision  who  can  not 
see  the  blackboard,  the  deaf  child  who  can 
not  hear  the  teacher,  the  child  tormented 
with  headache  or  toothache,  the  child  whose 
brain  nutrition  is  reduced  by  nasal  obstruc- 
tions, the  sensitive  child,  the  misunder- 
stood child,  and  the  whole  list  of  nervous 
defectives. 

An  important  relation  between  the  de- 
velopment and  integrity  of  the  sense  or- 
gans and  mental  efficiency  has  been  shown 
by  a  number  of  investigations.    A  lai^ 
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per  cent,  of  those  children  who  have  de- 
fective hearing  have  often  been  found  to 
be  dnllards.  ALso  those  saffering  from 
adenoid  growths  are  likely  to  be  found  in 
the  class  of  dull  children.  And  while 
myopic  children  are  often  found  among 
those  more  precocious  and  studious  in 
school  work,  this  due,  perhaps,  to  their 
lack  of  normal  interest  in  things  out  of 
doors  and  muscular  activities,  those  with 
eye  defects  often  seem  hopelessly  dull. 

It  is  evident  that  we  are  dealing  with  a 
problem  fundamental  in  pedagogy  and 
school  hygiene.  Every  parent  knows  the 
leaden  stupidity  that  at  times  comes  over 
children,  and  every  teacher  has  doubtless 
had  experiences  with  at  least  a  few  cases 
of  it  in  chronic  form.  This  is  the  one  de- 
fect which  to  many  teachers  seems  hopeless. 
The  only  redeeming  thing  about  stupidity 
seems  to  have  been  discovered  by  a  Ger- 
man, who  with  rather  a  labored  attempt  at 
wit  has  said  that  the  stupid  children  will 
make  invincible  soldiers,  because  the  gods 
themselves  fight  in  vain  against  stupidity; 
but  what  is  impossible  to  the  gods  of  peda- 
gogy is  sometimes  possible  to  Hygeia. 
When  stupidity  is  due  to  a  defect  of  the 
sense  organs,  the  difficulty  can  sometimes 
be  removed  by  the  simple  device  of  seat- 
ing the  pupil  in  a  favorable  position;  a 
surgical  operation  for  an  adenoid  growth 
has  removed  the  cause  of  stupidity  in  the 
case  of  many  children;  and  frequently 
what  the  stupid  child  specially  needs  is 
enough  to  eat,  or  sufficient  sleep,  or  rest 
from  work  imposed  out  of  school  hours,  or 
perhaps  the  mere  stimulus  of  social  suc- 
cess. In  any  case  the  cause  should  be 
sought. 

Thus  the  simple  problem  with  which  we 
started  leads  out  into  the  wider  problems 
of  social  hygiene  and  social  pedagogy ;  and 
here  I  must  leave  it  with  the  hope  that  it 


will  be  considered  by  teachers  and  studied 
further  by  investigators. 

Wm.  H.  Buenham 
Clark  Univebsitt 


THE  PRINCIPLE  OF  RELATIVITY 

At  the  recent  Boston  meeting  of  the 
American  Physical  Society  there  was  so 
much  general  interest  in  the  principle  of 
relativity  and  so  many  questions  were 
asked  me  personally  by  those  who  had 
given  the  subject  very  little  attention,  that 
it  seems  timely  to  give  a  brief  introduction 
to  the  subject  on  a  somewhat  simpler  basis 
than  I  think  has  yet  been  attempted.  The 
method  employs  several  of  the  **non.math- 
ematical"  conceptions  first  introduced  by 
Lewis  and  Tolman,  but  I  think  the  demon- 
strations will  be  found  even  simpler  than 
theirs. 

The  principle  of  relativity  is  one  at* 
tempt,  and  by  far  the  most  successful  at- 
tempt as  yet,  to  explain  the  failure  of  all 
experiments  designed  to  detect  the  earth's 
motion  through  space,  by  its  effect  on  ter- 
restrial phenomena.  It  generalizes  this 
universal  negative  result  into  its  first  pos- 
tulate, which  is,  the  umfarm  trcmslatory 
motion  of  any  system  can  not  be  detected 
by  an  observer  traveling  ivith  the  system 
and  maJcing  observations  on  it  alone. 

The  second  postulate  is  that  the  velocity 
of  light  is  independent  of  the  relative  vetoc* 
ity  of  the  source  of  light  a/nd  observer^ 

At  the  very  outset,  it  is  important  to 
realize  that  we  have  no  long-standing  ex- 
perience  with  ^stems  moving  with  veloci- 
ties comparable  with  that  of  light,  and 
therefore  that  primitive  intuition  may  not 
be  the  very  best  guide  in  first  introducing 
us  to  them.  We  might  easily  imagine  a 
peasant  scorning  the  suggestion  that  the 
dimensions  of  a  rigid  body  changed  with 
the  temperature,  and  declaring,  on  being 
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pressed  that  such  an  idea  was  clearly 
against  common  sense. 

The  whole  principle  of  relativity  may  be 
based  on  an  answer  to  the  question :  When 
are  two  events  which  happen  at  some 
distance  from  each  other  to  be  considered 
simultaneous!  The  answer,  ''When  they 
happen  at  the  same  time,"  only  shifts  the 
problem.  The  question  is,  how  can  we 
make  two  events  happen  at  the  same  time 
when  there  is  a  considerable  distance  be- 
tween them. 

Most  people  will,  I  think,  agree  that  one 
of  the  very  best  practical  and  simple  ways 
would  be  to  send  a  signal  to  each  point 
from  a  point  half-way  between  them. 
The  velocity  with  which  signals  travel 
through  space  is  of  course  the  characteristic 
*** space  velocity,"  the  velocity  of  light. 

Two  clocks,  one  at  A  and  the  other  at 
B,  can  therefore  be  set  running  in  unison 
by  means  of  a  light  signal  sent  to  each 
from  a  place  midway  between  them. 

Now  suppose  both  clock  A  and  clock  B 
are  on  a  kind  of  sidewalk  or  platform 
moving  uniformly  past  us  with  velocity 
V.  In  Pig.  1  (2)  is  the  moving  platform 
and  (1)  is  the  fixed  one,  on  which  we  con- 
sider ourselves  placed.  Since  the  observer 
on  platform  (2)  is  moving  uniformly  he 
can  have  no  reason  to  consider  himself 
moving  at  all,  and  he  will  use  just  the 
method  we  have  indicated  to  set  his  two 
-clocks  A  and  B  in  unison.    He  will,  that  is. 


2 


C 


Fio.  1 


send  a  light  flash  from  C,  the  point  mid- 
way between  A  and  B,  and  when  this  flash 
reaches  the  two  clocks  he  will  start  them 
with  the  same  reading. 

To  us  on  the  fixed  platform,  however,  it 


will  of  course  be  evident  that  the  dock  B 
is  really  a  little  behind  dock  A,  for,  since 
the  whole  system  is  moving  in  the  direc- 
tion of  the  arrow,  light  will  take  longer  to 
go  from  C  to  J3  than  from  C  to  ^.  Thu 
the  clock  on  the  moving  platform  whidi 
leads  the  other  will  be  behind  in  time. 

Now  it  is  very  important  to  see  that  the 
two  clocks  are  in  wnison  for  the  obierver 
moving  tvith  them  (in  the  only  sense  in 
which  the  word  ^'unison"  has  any  mean- 
ing for  him),  for  if  we  adopt  the  first  pos- 
tulate of  relativity,  there  is  no  way  in 
which  he  can  know  that  he  is  moving.  In 
other  words,  he  has  just  as  much  fwnda- 
mental  right  to  consider  himself  station^ 
ary  as  we  have  to  consider  ourselves  sta- 
tionary, and  therefore  just  as  much  right 
to  apply  the  midway  signal  method  to  set 
his  clocks  in  unison  as  we  have  in  the 
setting  ef  our  ** stationary  clocks."  "Sta- 
tionary" is,  therefore,  a  relative  term  and 
anything  which  we  can  say  about  the  mov- 
ing system  dependent  on  its  motion,  can 
with  absolutely  equal  right  be  said  by  the 
moving  observer  about  our  system. 

We  are,  therefore,  forced  to  the  conclu- 
sion that,  unless  we  discard  one  of  the  two 
relativity  postidates,  the  simultaneity  of 
two  distant  events  means  a  different  thing 
to  two  different  observers  if  they  are  mov- 
ing with  respect  to  each  other. 

The  fact  that  the  moving  observer  dis- 
agrees with  us  as  to  the  reading  of  his  two 
clocks  as  weU  as  to  the  reading  of  two  sim- 
ilar clocks  on  our  "stationary"  platform, 
gives  us  a  complete  basis  for  all  other  dif- 
ferences due  to  point  of  view. 

A  very  simple  calculation  will  show  that 
the  difference  in  time  between  the  two 
moving  clocks  is^ 

^  The  time  it  takes  light  to  go  from  C  to  B  ib 
i/{V  —  v)  and  the  time  to  go  from  0  to  A  is 
yiV-^-v).  The  difference  in  these  two  times  ia 
the  amount  hy  which  the  clocks  disagree  and  this 
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where 
I 

■  V 

y 


distance  between  clocks  A  and  B; 
velocitj  of  moying  system; 
velocity  of  ligbt; 

v/V. 


The  way  in  which  this  difference  of  opin- 
ion with  regard  to  time  between  the  moving 
ing  observer  and  ourselves  leads  to  a  differ- 
ence of  opinion  with  regard  to  length  also 
may  very  easily  be  indicated  as  follows : 


M 


E    N 


Fig.  2 


Suppose  the  moving  observer  desires  to 
let  US  know  the  distance  between  his  clocks 
and  says  he  will  have  an  assistant  sta- 
tioned at  each  clock  and  each  of  these,  at  a 
given  instant,  is  to  make  a  black  line  on 
onr  platform.  He  will,  therefore,  he  says, 
be  able  to  leave  marked  on  onr  platform 
an  exact  measure  of  the  length  between  his 
clocks  and  we  can  then  compare  it  at  leis- 
ure with  any  standard  we  choose  to  apply. 

We,  however,  object  to  this  measure  left 
with  us,  on  the  ground  that  the  two  assist- 
ants did  not  make  their  marks  simultane- 
ously and  hence  the  marks  left  on  our 
platform  do  not,  we  say,  represent  truly 
the  distance  between  his  clocks.  The  dif- 
ference is  readily  shown  in  Fig.  2,  where 
M  represents  the  black  mark  made  on  our 
platform  at  a  certain  time  by  the  assistant 
at  A,  and  N  that  made  by  the  assistant  at 
B  at  a  later  time.  The  latter  assistant 
waited,  we  say,  until  his  clock  read  the 
same  as  clock  ^,. waited,  that  is,  until  B 
was  at  B' ;  and  then  made  the  mark  N. 
The  moving  observer  declares,  therefore, 
that  the  distance  MN  is  equal  to  the  dis- 

diifereiice  becomes,  on  simplification,  the  expres- 
rion  given  abore. 


tance  AB,  while  we  say  that  UN  is  greater 
than  AB. 

Again  it  must  be  emphasized  that,  be- 
cause of  the  first  fundamental  postulate^ 
there  is  no  universal  standard  to  be  ap- 
plied in  settling  such  a  difference  of  opin- 
ion. Neither  the  standpoint  of  the  **  mov- 
ing" observer  nor  our  standpoint  is  wrong. 
The  two  merely  represent  two  different 
sides  of  reality.  Any  one  could  ask: 
What  is  the  ''true"  length  of  a  metal 
rod?  Two  observers  working  at  different 
temperatures  come  to  different  conclu- 
sions as  to  the  ''true  length."  Both  are 
right.  It  depends  on  what  is  meant  by 
"true."  Again,  asking  a  question  which 
might  have  been  asked  centuries  ago,  is  a 
man  walking  toward  the  stern  of  an  east- 
bound  ship  really  moving  westt  We  must 
answer  "that  depends"  and  we  must  have 
knowledge  of  the  questioner's  view-point 
before  we  can  answer  yes  or  no. 

A  similar  distinction  emerges  from  the 
principle  of  relativity.  What  is  the  dis- 
tance between  the  two  clocks t  Answer: 
that  depends.  Are  we  to  consider  our- 
selves with  the  clock  system  when  we 
answer,  or  passing  the  clocks  with  a  hun- 
dredth the  velocity  of  light  or  passing  the 
clocks  with  a  tenth  the  velocity  of  light  t 
The  answer  in  each  case  must  be  different, 
but  in  each  case  may  be  true. 

It  must  be  remembered  that  the  results 
of  the  principle  of  relativity  are  as  true 
and  no  truer  than  its  postulates.  //  future 
experience  hears  out  these  postulates  then 
the  length  of  the  body,  even  of  a  geomeU 
rical  line,  in  fact  the  very  meaning  of 
''length,"  depends  on  the  point  of  view, 
that  is,  on  the  relative  motion  of  the  ob- 
server and  the  object  measured.  The  rea- 
son this  conclusion  seems  at  first  contrary 
to  common  sense  is  doubtless  because  we, 
as  a  race,  have  never  had  occasion  to  ob- 
serve directly  velocities  high  enough  to 
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make  such  effeets  sensible.  The  velocities 
which  occur  in  some  of  the  newly  investi- 
gated domains  of  physics  are  just  as  new 
and  outside  our  former  experience  as  the 
fifth  dimension. 

Returning  now  to  the  magnitude  of  this 
difference  of  opinion  as  to  the  distance  be- 
tween the  clocks,  it  is  easy  to  show  that, 
from  our  point  of  view,  the  moving  ob- 
server overestimates  the  distance  in  the 
ratio 

l/(l-/3»). 

So  that  it  may  be  said  in  general  that 
lengths  in  the  direction  of  motion,  which 
he  says  are  equal,  ive  say  are  unequal  in 
this  same  ratio. 

On  lengths  perpendicular  to  the  direction 
of  motion  our  estimates  agree. 

Now  let  us  ask  ourselves:  What  are  cor- 
responding lengths  in  the  two  systems  t 
Corresponding  lengths  may  with  propriety 
be  given  the  same  name,  *' meter"  for  in- 
stance. The  condition  that  two  lengths 
should  be  ''corresponding"  is  simply  that 
each  observer  comes  to  the  same  conclusion 
with  respect  to  the  other  length. 

The  lengths  AB  and  jJfiV  are  not  **  cor- 
responding," for  the  moving  observer  says 
that  MN  is  eqiud  to  AB,  while  we  say  AlB 
is  less  than  MN,  in  the  ratio  (1  —  p*).  If, 
however,  we  mark  off  on  our  platform  a 
length  which  is  a  mean  proportion  between 
our  estimate  of  the  length  AB  and  the 
length  MN,  this  length,  say  ME,  will  **  cor- 
respond" to  the  length  AB,  for  we  shall 
then  say,  that  AB  is  less  than  ME  in  the 
ratio  yi  —  i^>  while  the  moving  observer 
will  say  that  ME  is  less  than  AB  in  the 
same  ratio. 

Thus  any  length,  in  the  direction  of  mo- 
tion, on  a  moving  system  is  estimated  less 
in  the  ratio  ^/i^^~0^~hy  a  ''stationary" 
observer. 

Or,  put  in  a  better  way,  an  observer 
viemng  a  sifstem  which  is  moving  with  re- 


sped  to  him,  sees  all  lengths,  in  the  direo 
tion  of  motion,  shrunken  in  the  proporiwn 
VI  —  P^i  where  p  is  velocity  with  wkidk 
the  system  is  parsing  him  in  terms  of  fk/i 
velocity  of  light. 

We  have  now  reached  two  results,  which 
we  may  summarize  thus;  first,  clocks  which 
a  moving  observer  calls  in  unison  do  not 
appear  in  unison  to  a  "stationary"  ob- 
server, the  clock  in  advance  as  regards 
motion  appearing  behind  the  other  in  time, 
and  second,  distances  in  the  moving  sys- 
tem appear  shortened  in  the  direction  of 
motion  in  the  ratio  VI  —  P^-  ^  the  above 
we  can,  of  course,  interchange  the  words 
"moving"  and  "stationary." 

Next  let  us  turn  our  attention  to  the 
unit  of  time  in  each  system.  It  is  not  hard 
to  show  that  the  unit  of  tims  in  the  moving 
system  ivill  appear  to  us  greater  than  owrs 
in  the  ratio  1/y/l  —  p^.  This  is  due  to  the 
fact  that  in  the  moving  system  forward 
clocks  are  behind  in  time. 

In  the  measurement  of  time  we  assome 
a  certain  standard  motion  to  be  taking 
place  at  a  constant  rate  and  then  take  as  a 
measure  of  time  the  total  displacement 
which  this  motion  has  caused.  Time 
measurement  with  an  ordinary  clock  is  ob- 
viously a  special  case  of  this  general  mle. 

The  moving  observer  can  adopt  as  his 
unit  of  time  the  time  it  takes  light,  moving 
with  the  characteristic*  space  velocity  7, 
to  travel  a  certain  distance  d  and  return 
to  him. 

Suppose  d  is  in  the  direction  of  motion, 
and  the  light  after  traveling  a  certain  dis- 
tance in  the  direction  of  motion  is  reflected 
back  to  the  observer.    He  will  then  write 

*  =  d/v. 

We,  however,  "know"  that  he  is  overesti- 
mating  the  distance  d  in  the  ratio  1/^1— ff 

'  That  the  moying  observer's  estimate  of  V  esa 
not  change  with  his  velocity  follows  of  eoune 
from  the  first  postulate. 
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and  overestimating  slao  the  average  veloc- 
ity with  which  his  signal  travels  through 
his  system  in  the  ratio  1/(1  —•  )8*),'  thns  he 
is  _und^restimating  his  time  in  the  ratio 
VI  —  i^*-  A  certain  time  interval,  that  is, 
appears  less  to  him  than  to  us  and  hence 
his  unit  of  time  appears  to  us  greater  than 
ours  in  the  ratio  1/Vl  —  /3*. 

This  paper  has  become  long  enough 
without  an  attempt  to  discuss  the  units  of 
mass  and  force.  It  has  been  my  purpose 
merely  to  answer  a  number  of  questions 
which  the  experience  of  the  Boston  meet- 
ing led  me  to  believe  were  in  the  minds  of 
many  who  had  not  given  the  subject 
enough  thought  to  understand  easily  the 
more  profound  discussions. 

The  apparent  transverse  mass  is,  I  think, 
best  derived  by  Lewis  and  Tolman*  in  their 
excellent  paper  on  the  principle  of  rela- 
tivity, and  the  relation  between  transverse 
and  longitudinal  mass  is  shown  in  the 
most  direct  and  simple  way  by  Bumstead* 
making  use  of  the  torsion  pendulum. 
Any  one  interested  in  the  subject  should 
read  these  two  papers. 

It  is,  of  course,  true  that  the  principle  of 
relativity  has  a  much  deeper  logical  signifi- 
cance than  the  simple,  more  or  less  con- 
crete conceptions  on  which  it  is  based  in 
the  present  paper  would  lead  one  to  sup- 
pose, but  in  an  introduction  to  such  a  sub- 
ject concreteness  may  not  be  a  fault. 

It  shotdd  be  restated  that  the  results  of 
the  principle  for  uniform  translation  are 

"The  average  velocity  of  a  Bignal  traveling 
through  his  syBtem  with  a  velocity  which  we 
eetimate  as  V  ^v  in  one  direction  and  V  +  v 
in  the  other,  is  of  course  obtained  by  dividing 
the  total  distance  by  the  total  time.  The  total 
time  is  obviously 

t  =  i  distance/ (F  — 17)  +i  di8tance/(F  + v), 
and  hence  the  average  velocity  is 

7a  =  r(l-/3«). 

*Phil  Mag,,  18,  510-^23,  1900. 

*  J.m.  Jour,  of  Soienoe,  26,  pp.  493-50S,  1900. 


simply  as  true  as  its  two  postulates.  If 
either  of  these  postulates  be  proved  false 
in  the  future,  then  the  structure  erected 
can  not  be  true  in  its  present  form.  The 
question  is,  therefore,  an  experimental  one. 

I  think  it  may  be  said  with  fairness, 
however,  that  the  principle  is  already  in 
harmony  with  so  many  phenomena  that  the 
burden  of  proof  lies  with  those  who  object 
to  it.  Besides  the  negative  result  of  ex- 
periments to  detect  the  earth's  motion  the 
principle  is  supported  directly  by  the  re- 
cent experiment  of  Bucherer,*  and  by  the 
still  more  recent  experiment  of  Hupka.^ 
Indirect  support  is  also  given  by  Lewis's' 
independently  derived  theory  of  non-New- 
tonian mechanics,  which  agrees  exactly 
with  relativity  results,  and  by  ComstockV 
deductions  from  orthodox  electromagnet 
theory  which  lead  to  conclusions  so  nearly 
coincident  with  those  of  relativity  as  to  be 
very  suggestive. 

In  closing,  a  word  should  be  said  with 
regard  to  the  ** addition  of  velocities'*  ac- 
cording to  relativity  rules.  It  will  be  evi- 
dent on  a  little  thought  that  if  the  moving 
platform  of  Fig.  1,  which  is  passing  us 
with  velocity  v,  has  on  it  a  body  traveling 
over  it  in  the  direction  of  its  motion  with 
velocity  v  (that  is,  with  a  velocity  which  the 
observer  on  the  moving  platform  calls  v), 
then  our  estimate  of  the  velocity  of  the 
body  wiU  nathe  v  +  v^.  The  reason  is  of 
course  that  v  +  Vi  is  the  sum  of  two  quan- 
tities, one  of  which  is  estimated  by  us  and 
the  other  by  the  moving  observer.  We 
should,  therefore,  be  inconsistent  because 
we  should  have  mixed  view-points.  Our 
estimate  of  the  platform's  velocity  plus  our 
estimate  of  the  body's  velocity  with  respect 
to  the  platform  equals  our  estimate  of  the 

•Ann.  d.  Phya.,  28,  S.  613-636,  1900. 
^Ann.  d.  Phya.,  31,  S.  169-204,  1910. 
•Phil.  Mag.,  16,  pp.  706-717,  1908. 
"  Phil.  Mag.,  IS,  pp.  1-20,  1908. 
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body's  velocity.  In  this  last  case  we  have 
stuck  to  one  point  of  view  and  obtained  a 
correct  result. 

This  feature  connected  with  the  so-called 
''addition  of  velocities"  is  what  Professor 
Michelson  and  others  so  strongly  object  to 
in  the  relativity  principle,  but  the  result  is 
a  perfectly  natural  one  as  soon  as  we  have 
seen  the  admissibility  of  more  than  one 
point  of  view  and  the  difference  in  esti- 
mates caused  thereby. 

D.  P.  CbMSTOCK 

Hasbachttsetts  Ikstitutb 
OF  Techkoloot 


SOME  CONSIDERATIONS  AS  TO  THE  NATURE 
OF  COMETS  AND  THEIR  PROBABLE 
RELATION  TO  THE  8VN 

The  ideas  herein  put  forward  are  not  all 
original  with  the  author,  though  it  is  be- 
lieved some  of  them  may  be.  It  is  hoped  that 
the  considerations  may,  however,  help  to  a 
simple  rational  understanding  of  the  major 
facts  regarding  the  behavior  of  comets. 

The  exceedingly  high  temperature  of  the 
sun  causes  it  to  be  surrounded  by  an  atmos- 
phere of  vapors.  Some  of  the  vaporized  mat- 
ter condenses  in  the  outermost  layers  and 
eruptions  are  constantly  occurring  which 
partly  fill  the  space  around  it  with  very  fine 
particles,  the  smaller  of  which  are  repelled  by 
the  pressure  of  the  sun's  radiation,  which 
pressure  even  overcomes  the  gravitative 
force  of  the  sun  itself.  These  ejected  par- 
ticles probably  constitute  the  streamers  which 
are  visible  during  total  eclipses  as  extending 
from  the  sun  to  immense  distances.  What 
we  see  is  the  effect  of  innumerable  overlapping 
streams.  Their  extreme  tenuity  is  evidenced 
by  the  comparatively  feeble  luminosity  in 
spite  of  the  great  depth  of  the  fiux  which  we 
are  at  any  time  observing.  This  depth  is,  of 
course,  greater  than  the  diameter  of  the  sun. 
Such  coronal  streamers  are  by  no  means  uni- 
formly distributed  about  the  sun,  but  in  cer- 
tain directions,  varying  continually,  may  be 
more  dense  than  in  others,  coinciding  perhaps 
with  great  eruptive  areas  of  the  sun's  surface. 


It  probably  happens  that  when  the  outbreak 
is  unusually  violent,  and  when  the  earth 
happens  to  be  passing  through  that  part  of 
space  occupied  by  an  abnormally  extended 
streamer,  an  aurora  of  greater  or  less  inten- 
sity or  duration  may  attend  the  swe^ing  of 
the  earth  by  such  a  streamer.  The  particles 
are  probably  ions  or  cany  electric  charges, 
and  induced  auroral  streamers  in  the  earth's 
atmosphere  are  for  the  time  being  visible  on 
its  dark  side  away  from  the  sun. 

It  has  been  thought  that  comets  may  act  in 
a  somewhat  similar  way  to  disclose  the  con- 
dition of  the  ejected  material  of  the  sun,  or, 
as  may  be  conceived,  to  disclose  a  stratifica- 
tion or  unevenness  of  distribution  of  the 
ejected  matter  from  the  sun.  Since  there  is 
reason  to  believe  that  much  of  this  matter  is 
in  a  highly  electrified  state,  it  is  not  to  be 
doubted  that  electrical  phenomena  are  at  the 
same  time  produced,  with  accompanying  e?o- 
lution  of  light.  Indeed,  in  the  free  space 
around  the  sun,  there  must  be  a  great  inten- 
sity of  ultra-violet  radiation  which  of  itself 
would  cause  emission  of  negative  ions  from 
matter  in  its  path  and  produce  electrical  dis- 
turbances. But  aside  from  this  possibilitji 
the  comet  is  recognized  as  an  assemblage  of 
particles  larger  or  smaller,  moving  in  an 
orbit  which  involves  great  variations  of  its 
distance  from  the  sun.  In  passing  through 
the  depths  of  space  far  away  from  the  son, 
these  parts  or  particles  may  tend,  by  their 
very  feeble  gravitative  effect,  to  gather  up  any 
finer  particles  which,  on  account  of  the  in- 
tense cold  of  space,  are  substantially  solid, 
even  though  at  ordinary  temperatures  they 
would  be  gaseous.  The  parts  of  the  comet's 
nucleus  more  or  less  porous  would  in  this 
way  accumulate  upon  their  surfaces  and  in 
their  pores  occluded  gases,  condensed  mate- 
rial and  fine  dust,  and  there  would  be  a  period 
of  many  years  in  which  this  gathering-tip 
process,  as  in  the  case  of  Bonati's  and  other 
long-period  comets,  could  occur.  Let  a  comet 
as  an  assemblage  of  such  small  masses  after 
its  long  course  through  remote  space,  daring 
which  it  has  gathered  fine  particles  ejected 
from  the  sun  or  from  other  bodies,  reach,  in 
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aK>roachinir  the  sun,  a  part  of  its  orbit  where 
the  tenq^erature  giyen  by  the  solar  radiation 
to  the  surfaces  of  the  masses  is  sufficient  to 
boil  off  or  regasify  the  condensed  material; 
then  not  only  is  the  gas  blown  off  into 
Tacuous  space  around  the  nucleus  of  the 
coioet,  but  it  is  naturally  blown  off  in  the 
direction  towards  the  sun,  from  the  heated 
aide  of  each  mass,  and  at  the  same  time  that 
the  gas  leaves  the  mass  other  fine  particles 
are  lifted  by  the  force  of  the  escaping  gas. 
This  is  due  to  the  fact  that  these  fine  or 
dust-like  particles  are  not  held  with  any 
strong  grayitative  tendency.  TJltra-violet 
radiation  may  also  add  its  effect  in  causing 
discharge  of  negative  ions.  The  restdt  of  this 
is  that  jets  or  flows  of  materials  from  the 
nucleus  tend  into  the  vacuum  towards  the 
sun  from  the  warmed  or  radiation  absorbing 
surfaces  of  the  comet's  nuclear  masses.  As 
soon  as  they  leave  the  nucleus  or  the  warmed 
surfaces,  they  are  again  cold  and  mainly  con- 
demsed.  But,  though  exceedingly  fine,  they 
are  now  absorbers,  more  or  less  solid,  of  the 
sun's  radiation,  and  are  gradually  thrust 
backward  by  the  pressure  of  the  light  and 
radiation  and  are  blown  off  in  the  opposite 
direction  by  this  pressure,  so  forming  a 
tail  in  the  contrary  direction  from  the 
sun,  or  in  a  direction  opposite  to  that 
in  which  they  were  first  ejected.  There 
being  in  matter  all  grades  of  volatility,  as 
the  cometary  body  approaches  the  sun,  ma- 
terial more  and  more  refractory,  so  to  speak, 
would  be  evolved,  until  finally,  if  the  ap- 
proach is  near  enough  to  the  sun,  even  ordi- 
narily solid  substances  would  be  vaporized 
.from  the  nuclear  masses  and  projected  to 
form  a  tail,  as  has  just  been  described.  Some 
of  this  vaporized  matter  would  immediately 
.condense  on  getting  a  little  farther  away,  and 
form  solid  particles  in  the  tail.  The  comet  of 
January,  1910,  showed  sodium  lines,  showing 
.that  the  temperature  of  the  nuclear  masses 
had  probably  reached  the  vaporization  point 
of  sodium.  The  greatest  extension  of  a 
rQomet's  tail  usually  comes  just  after  the  comet 
jgasses  perihelion,  because  the  heating  process 
keeps  on,  as  it  were,  a  little  past  perihelion. 


just  as  the  hottest  part  of  our  summer  days 
is  two  or  three  o'clock  in  the  afternoon.  Now 
if  the  comet  stays  in  proximity  to  the  sun 
long  enough,  it  will  have  discharged  nearly 
all  of  its  volatile  material  for  a  particular 
temperature  reached.  But  on  leaving  the 
sun  after  the  tail  has  shrunk  (which  is  a  very 
natural  thing  for  it  to  do  when  the  body 
passes  through  regions  less  heated  by  solar 
rays),  it  may  again  be  in  the  condition  to 
gather  up  the  condensed  and  practically  solid 
gases  and  vapors  in  the  space  around  it.  And 
if  its  period  is  a  long  one,  such  as  2,000 
years,  as  in  the  case  of  Donati's  comet,  it 
should  not  surprise  us  if  there  is  sufficient 
material  to  form  a  fair  tail,  which  only  lasts 
a  few  weeks  at  the  most.  Then  it  must  be 
borne  in  mind,  too,  that  an  extremely  small 
amount  of  material  diffused  in  space  imder 
solar  radiation  will  suffice  to  form  a  very 
large  tail,  as  every  particle,  even  of  extremely 
small  mass,  becomes  substantially  a  light 
source.  Take,  for  instance,  the  amount  of 
tobacco  smoke  that  can  cloud  up  a  room  when 
the  sun  is  shining  in  it,  and  it  will  be  found 
to  be  a  very  small  quantity,  but,  if  the  room 
be  black  as  night  and  a  hole  be  made  in  a 
shutter  through  which  a  small  beam  of  suxi- 
.light  enters  and  the  minutest  body  of  smoke 
J>e  diffused  in  the  room,  there  will  be  a 
^'comet's  tail"  extending  from  the  opening 
.across  the  room  where  the  sunbeam  passes 
because  it  will  be  seen  in  blackness  and  that 
,is  the  condition  of  our  seeing  comets'  tails; 
in  the  darkness  of  night.  Then  we  must  re- 
member how  deep  the  space  is  which  is  occu- 
pied as  a  visible  thickness  in  a  comet's  tail, 
say,  50,000  miles.  We  thus  get  an  idea  of 
how  free  of  particles  space  must  be  not  to 
shine  with  a  luminosity  equal  to  that  of  a 
comet's  tail  when  we  look  off  into  the  dark 
night  irradiated  by  the  intense  solar  beams. 
Doubtless  the  simple  view  here  given  is  com- 
plicated by  many  other  actions,  electric,  etc. 
Comet's  tails  sometimes  vary  greatly  and 
rapidly.  We  need  not  be  surprised  at  this 
when  boiling  points  are  known  to  be  critical; 
when,  in  other  words,  a  few  degrees  increase 
in    temperature    may    vaporize    a    substance 
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which  would  not  otherwise  have  been  vapor- 
ized. Furthermore,  it  is  quite  possible  that 
the  comet,  in  moving  around  the  sun,  en- 
tangles itself  in  the  stream  of  material  driven 
from  the  sun  and  varies  in  its  effects  in  ac- 
cordance with  its  being  or  not  being  in  a 
solar  streamer  more  or  less  dense  for  the 
time  being,  8i)eaking  relatively.  It  is  easily 
conceivable  that  an  assumed  stratification 
of  space  may  be  a  cause  of  variations  of 
comet's  tail  brightness.  Putting  it  more 
properly,  it  is  conceivable  that  a  comet  may 
act  as  an  indicator  of  the  condition  of  space 
around  the  sun,  the  space  in  which  the  comet, 
for  the  time  being,  is  moving.  Even  under 
the  idea  that  there  is  volatile  matter  emitted 
from  the  sun  which  ordinarily  would  not  be 
visible,  let  such  matter  strike  into  the 
nucleus  of  a  comet  and  meet  matter  from  the 
comet  itself;  it  is  easily  seen  that  interac- 
tions, electrical  or  otherwise,  or  even  physical 
collisions,  may  add  to  the  light  of  a  comet's 
tail. 

The  chief  point,  however,  which  I  have  en- 
deavored to  emphasize  by  the  comparisons 
above  made,  is  the  excessive  tenuity  of  the 
matter  which  would  be  sufficient  to  give  rise 
to  a  brilliant  appendage  to  a  comet  and  the 
exceedingly  small  amount  of  volatile  matter 
needed.  This  fact  renders  it  possible  that  the 
comet  may,  in  the  lapse  of  many  years,  re- 
plenish itself  in  the  depths  of  space  and  may 
account  for  the  fact  that  at  each  return,  even 
to  close  proximity  to  the  sun,  a  tail  is  de- 
veloped. Otherwise,  since  the  matter  of  the 
tail  certainly  does  not  return  to  the  comet,  it 
would  seem  that  the  volatile  matter  would  be 
distilled  off  and  lost  in  a  very  few  perihelion 
passages. 

EuHu  Thomson 


ROBERT  PARR  WHITFIELD 

Pbofessob  Bobebt  Pabb  Whttfield  died  on 
April  6  at  Troy,  N.  Y.,  in  his  eighty-second 
year. 

Professor  Whitfield's  association  with  the 
progress  of  paleontological  science  in  the 
United  States  has  placed  his  name  perma- 
nently among  the  pioneers  of  that  science  in 


this  coimtry.  His  work,  however,  has  no  anti- 
quarian interest  merely.  From  the  first 
it  was  forcible,  careful  and  convincing. 
Throughout  the  long  period  of  his  connection 
with  the  American  Museum  of  Natural  His- 
tory he  industriously  contributed  papers  on 
invertebrate  paleontology,  to  the  publications 
of  that  institution,  while  his  work  on  the  sur- 
veys of  Ohio,  Wisconsin  and  New  Jersey  was 
persistently  prosecuted,  in  reports  of  great 
value,  distinguished  always  by  keen  morpho- 
logical discrimination. 

His  work  began  with  his  employment  on 
the  New  Yoric  State  Survey,  where  he  as- 
sisted Professor  James  Hall,  who  was  then 
engaged  in  his  studies  of  Paleozoic  fossils. 
Professor  Whitfield's  assistance  was  at  first 
in  the  nature  of  exact  preparatory  analyses 
of  the  copious  material  offered  for  examina- 
tion, classification  and  description.  About 
this  time  he  produced  the  beautiful  illustra- 
tions of  graptolites  which  gave  distinction 
and  an  unusual  interest  to  the  decades  of  the 
Canadian  Survey,  and  his  painfully  minute 
study  upon  which  superinduced  a,  fortu- 
nately, only  momentary,  danger  to  his  eye- 
sight. He  continued  his  labors  on  the  survey 
until  1877,  and  helped  materially  to  give  pre- 
cision and  a  broad  zoological  basis  of  com- 
parison to  the  reconstructions  of  the  inverte- 
brate life  of  the  past,  in  the  papers  and 
volumes,  written  by  Professor  Hall,  not  only 
upon  thd  paleontology  of  New  York,  but  of 
western  states  as  welL  His  studies  of  the  in- 
ternal loops  of  various  genera  of  brachio- 
poda,  his  delineation  of  the  muscular  scan  of 
lingula  and  his  rearrangement  of  the  crinoidal 
scheme  of  plates  were  aU  very  helpful.  Suc- 
ceeding this  came  his  admirable  deecriptiTe 
papers  published  in  the  geological  reports  of 
Wisconsin  and  Ohio.  Then  followed  an  ex- 
haustive examination  of  the  upper  Devonian 
lameUibranchs,  the  results  of  which  were 
embodied  in  the  subsequent  New  York  sur- 
vey volumes  on  these  shells. 

When  the  great  Hall  collection  of  fossib 
came  into  the  possession  of  the  American 
Museum,  Professor  Whitfield  was  invited  to 
take  charge  of  this  extraordinary  cabinet,  to 
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install,  arrange  and  label  it.  It  would  have 
been  impossible  to  have  found  any  one  so  well 
qualified  for  this  task ;  he  seemed  to  recognize 
every  specimen  as  it  was  unpacked  and  each 
one  became  the  text  of  pleasant  or  exciting 
memories. 

It  was  not  long  after  Professor  Whitfield's 
assumption  of  this  imi)ortant  charge  that  the 
publication  of  the  Bulletin  of  the  American 
Museum  was  begun,  and  paleontological 
papers  from  his  x>en  appeared  ui>on  its  pages. 
It  is  quite  unnecessary  to  review  all  of  these; 
th^  consisted  of  descriptions  of  new  species, 
genera,  revisions,  notes,  emendations  and 
filgures  of  hitherto  unfigured  si>ecies,  and 
original  identifications  and  discussions.  Per- 
liaps  the  most  important  were  his  descriptions 
of  the  fossils  of  the  Fort  Cassin  beds  in 
Vermont,  his  admirable  treatment  of  the  sub- 
ject of  Uphantaenta  and  Dictyophyton,  re- 
ferring these  problematic  bodies  to  sponges, 
a  position  firmly  established  by  later  obser- 
vations, his  detection  of  a  fossil  scorpion  in 
the  Waterlime  beds  of  New  York,  his  papers 
on  Cretaceous  Syrian  fossils,  on  fossil  marine 
algse,  on  the  Cretaceous  BudistsB  of  Jamaica 
and  his  review  of  the  anomalous  genus  Bar- 
reitia  from  the  same  island.  He  occasionally 
intercalated  in  these  fossil  studies  a  paper 
upon  living  forms,  as  his  exi>erimental  obser- 
vations upon  Lymnea  megasoma,  a  new 
sponge  from  Bermuda  and  a  new  coral  from 
the  Bahamas. 

He  completed  during  these  years  his  great 
work  on  the  fossils  of  the  Cretaceous  and 
Tertiary  of  New  Jersey,  a  work  achieved 
under  very  serious  difficulties,  and  with  most 
fragmentary  and  insufficient  material.  These 
memoirs  were  published  by  the  U.  S.  Geolog- 
ical Survey.  The  genus  Whitfieldia,  a  mem- 
ber of  the  meristelloid  brachiopods,  was 
named  by  Professor  Davidson  after  him,  and 
his  name  as  a  specific  designation  appears  up 
and  down  the  pages  of  paleontographical  lit- 
erature. Unostentatious^  of  a  reserved^  al- 
most severe  demeanor,  animated  by  an 
intense  love  of  his  science,  his  life  was  passed 
peacefully  and  pleasantly,  amid  unruffled 
domestic  relations,   in  unbroken   association 


with  the  objects  of  his  conscientious  and  un- 
remitting study. 

L.  P.  G. 


CONFERENCE  ON  AGRICULTURAL  NATURE- 
STUDY 

The  conference  on  the  teaching  of  agricul- 
ture in  the  common  schools  of  Illinois  was 
held  from  March  24  to  26,  an  enthusiastic 
session  at  the  University  of  Illinois  at  Ur- 
bana.  This  was  the  first  meeting  of  its  kind 
in  the  United  States,  and  educators  from  all 
over  the  state  of  Illinois  and  neighboring 
states  took  part  in  its  sessions.  Among  those 
present  were  D.  J.  Crosby,  U.  S.  Expert  in 
Agricultural  Educational  Work,  Washington, 
D.  C,  and  representatives  of  railroads,  mem- 
bers of  agricultural  faculties  from  neighbor- 
ing states,  members  of  the  legislature,  county 
superintendents,  normal  school  faculties, 
farmers'  institute  officials,  rural  school  direc- 
tors, domestic  science  leaders,  manual  train- 
ing leaders,  practical  farmers  and  land 
owners,  technical  men,  college  and  univer- 
sity professors,  state  departments  of  public 
instruction. 

The  conference  was  inclined  to  move 
slowly  along  this  new  line  of  activity.  It 
took,  however,  two  or  three  steps  that  are 
destined  to  be  very  important  in  the  educa- 
tional work  of  the  schools  of  the  state.-  It 
was  strongly  urged  that  a  course  of  study  in 
agriculture  be  planned  for  the  elementary 
schools  of  the  state.  A  committee  was  ap- 
pointed for  this  purpose  consisting  of  Pro- 
fessor Fred.  L.  Charles,  University  of  Illi- 
nois; County  Superintendent  Mclntodh, 
Monticello,  Illinois;  Miss  Alice  J.  Patterson, 
State  Normal  University,  Normal,  Bl.;  As- 
sistant State  Superintendent,  U.  J.  Hoffman, 
Springfield,  Bl. 

It  was  arranged  that  a  second  meeting  of 
the  conference  be  held  next  year  in  connec- 
tion with  the  agricultural  short  course  at  the 
University  of  Illinois,  when  something  over 
a  thousand  people  of  the  state  will  be  as- 
sembled to  study  agriculture  in  its  various 
phases. 

The  following  standing  committee  was  ap- 
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pointed  by  the  conference  to  continue  the  or- 
ganization and  work  of  the  conference:  As- 
sistant State  Superintendent  IT.  J.  Hoffman, 
chairman;  Anna  L.  Barbre,  county  superin- 
tendent, Taylorville;  C.  H.  Watts,  county 
superintendent.  Champaign ;  Hon.  J.  B.  Bur- 
rows, Decatur;  Mrs.  Scott  Durand,  Lake 
Bluff;  Alice  Jean  Patterson,  Illinois  State 
Normal  University;  Professor  W.  G.  Bagley, 
University  of  Illinois;  Professor  Fred.  L. 
Charles,  University  of  Illinois. 

The  above-mentioned  committee  presented 
the  following  resolutions  which  were  unani- 
mously adopted  by  the  conference: 

Rnolved: 

1.  That  this  conferenoe  request  and  authorize 
Professor  Fred  L.  Charles  to  appoint  a  represen- 
tative committee  to  serve  with  him  as  chairman 
in  the  preparation  of  a  course  of  study  in  agri- 
cultural nature-study  which  may  be  suitable  for 
the  eight  grades  of  the  elementary  schools  of 
Illinois. 

2.  That  we  may  request  those  who  are  respon- 
sible for  the  conduct  of  the  agricultural  short 
course,  that  provision  be  made  for  a  second  meet- 
ing of  this  conferenoe  during  the  next  annual 
short  course  at  the  university. 

3.  That  this  conference  appoint  a  committee  of 
three  to  enter  into  conununication  with  the  Illi- 
nois Farmers'  Institute,  through  its  oonunittee 
on  Agricultural  Education  in  the  public  schools, 
to  bring  to  its  attention  the  urgent  necessity  of 
furnishing  to  the  teachers  of  the  elementary 
schools  of  the  state  all  possible  aid  in  the  organ- 
ization and  adaptation  of  agricmtural  materials 
suitable  to  the  purposes  of  these  schools,  and, 
further,  to  request  that  they  take  such  action  as 
they  deem  necessary  to  secure  at  the  next  session 
of  the  legislature  ample  funds  to  equip  the  Uni- 
versity of  Illinois,  through  its  college  of  agricul- 
ture and  schocd  of  education,  to  carry  on  the 
fallowing  most  essential  lines  of  work:  (1)  Re- 
search in  the  oiganization  and  method  of  nature- 
study  and  agriculture  in  the  elementary  schools; 

(2)  the  training  of  specialists  within  this  field; 

(3)  the  publication  of  abundant  literature  for 
the  use  of  the  public  schools;  (4)  the  main- 
tenance of  a  correspondence  bureau  to  meet  the 
rapidly  growing  demands  from  the  teachers  and 
elementary  school  interests  of  the  state;  (6)  the 
establishment  and  maintenance  of  a  bureau  for 


the  preparation  and  distribution  of  equipment  aad 
materials  essential  to  instruction  in  this  subject; 
(6)  the  employment  of  thoroughly  competent 
demonstration  teachers  who  shall  be  sent  oat 
into  the  state  to  assist  in  the  introduction  of  this 
study  in  the  elementary  schools;  (7)  such  other 
means  of  advancing  this  study  as  may  later  ap- 
pear to  be  desirable. 

The  committee  of  three  to  communicate 
with  the  Farmers'  Institute  Committee  was 
as  follows:  Hon.  Joseph  Carter,  Hon.  J.  E 
Burrows,  Dean  Eugene  Davenport 

One  interesting  result  of  the  work  of  this 
conference  was  the  plan  to  assemble  at  thB 
university  model  rural  school  equipments  ia 
agnnculture,  domestic  science,  hygiene  and 
public  health,  and  in  manual  training.  The 
university  is  very  fortunate  in  already  being 
provided  with  an  equipment  in  manual  train- 
ing. This  model  outfit  for  rural  schools  was 
presented  to  the  university  by  the  Bradley 
Polytechnic  Institute  of  Peoria,  and  is  the 
product  of  a  study  by  Professor  C.  S.  Van 
Deusen. 

A  statement  has  gone  out  to  the  papers  that 
manual  training  in  the  schools  had  received 
a  set-back  in  the  di^ussions  of  this  confer- 
ence. The  statement  was  entirely  erroneoua, 
nothing  to  that  effect  was  even  suggested. 


REPORT   OF   AN   INVESTIGATION  OF  TEB 
PHENOMENA   CONNECTED   WITH 
EU8APIA    PALLADINO 

The  undersigned  had  three  sittings  with 
the  Italian  medium  Eueapia  PaUadino  in  the 
Physical  Laboratory  at  Columbia  University 
in  January  last.  The  object  in  view  was  to 
secure  and  report  any  evidence  of  the  opera- 
tion of  hitherto  unknown  forces  through  her 
or  in  her  presence. 

Though  the  investigation  may  fairly  be 
called  patient  and  laborious,  no  convincing 
evidence  whatever  of  such  a  phenomenon  coold 
be  obtained.  Many  indications  were  obtained, 
however,  that  trickery  was  being  practised  on 
the  sitters.  These  indications  will  be  more 
fully  stated  by  the  individual  investigators. 

So  far  as  thesd  sittings  afford  data  for 
judgment,  the  conclusion  of  the  undersigned 
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is  unfavorable  to  the  view  that  any  super- 
normal power  in  this  case  exists. 

Charles  L.  Dana,  M.D.,  Professor 
of  Nervous  Diseases,  Cornell  Uni- 
versity Medical  College. 

WiLUAM  Hallock,  Professor  of 
Physics,  Columbia, 

Dickinson  S.  Miller,  Professor  of 
Philosophy,  Columhia. 

Frederick  Peterson,  M.D.,  Pro- 
fessor of  Psychiatry,  College  of 
Physicians  and  Surgeons,  Co- 
lumbia. 

Walter  B.  Pitkin,  Lecturer  on  Phi- 
losophy, Columhia. 

Augustus  Trowbridge,  Professor  of 
Physics,  Princeton. 

Edmund  B.  Wilson,  Professor  of 
Biology,   Columbia. 

BoBERT  Williams  Wood,  Professor 
of  Physics,  Johns  Hopkins. 

It  has  been  said  that  Eusapia  finds  trickery 
more  easy  than  the  exercise  of  her  super- 
normal power;  that  she  consequently  resorts 
to  the  former  whenever  the  control  by  the 
sitters  permits  it;  and  that  the  only  fair  test 
is  had  when  there  is  such  control  as  makes 
trickery  absolutely  impossible.  During  a 
fourth  sitting,  at  which  the  undersigned  were 
present,  something  like  this  control  was  exer- 
cised; and  while  this  was  the  case  none  of  the 
so-called  evidential  phenomena  took  place. 

C.  L.  Dana,  W.  Hallock,  D.  S.  Mil- 
ler, F.  Peterson,  W.  B.  Pitkin,  E. 
B.  Wilson. 

We  take  this  opportunity  of  making  our 
acknowledgments  to  Professor  Hallock  for 
his  courtesy  in  putting  his  private  office  and 
workshop  at  the  disposal  of  the  investigators; 
and  to  the  members  of  the  groups  at  large  for 
giving  their  time  to  the  sittings  in  the  midst 
of  professional  duties,  in  especial  to  those  who 
came  from  a  distance.  We  wish  to  record  our 
regret  that,  owing  to  circumstances  beyond 
our  control,  the  X-ray  test,  ingeniously  de- 
vised by  Professor  Wood,  could  not  be  ap- 
plied. W.    P.    Montague, 

W.  B.  Pitkin, 
D.  B.  Miller 


I  have  been  present  at  nine  sittings  with 
Eusapia  and  in  an  adjoining  room  at  a  tenth. 
Broadly  speaking,  her  '' phenomena,''  as  ob- 
served in  America  and  as  reported  before^  fall 
into  seven  classes:  (1)  levitations  of  a  table, 
(2)  rappings,  (3)  touches,  (4)  breezes,  (5) 
lights,  (6)  ''materialisations,"  (7)  movements 
in  and  about  the  cabinet.  With  the  lights  I 
was  not  favored.  Of  all  the  other  classes,  I 
can  say:  (1)  That  conclusive  and  detailed 
evidence  was  gained  as  to  the  method  by  which 
typical  specimens  of  them  were  repeatedly 
produced,^  and  (2)  that  when  the  medium  was 
securely  held  they  were  not  produced  at  all. 

Statements  of  observations  on  essential 
points  will,  I  trust,  be  published  later.  These 
include  each  of  the  classes  named. 

It  may  be  asked,  however,  what  we  are  to- 
make  of  the  results  presented  in  the  Bulletin 
of  the  Institut  General  Psychologique  of 
Paris  and  in  the  Proceedings  of  the  Society 
for  Psychical  Research.  Of  these  two  docu- 
ments it  is,  by  common  consent,  the  latter 
which  presents  the  strongest  body  of  evidence 
for  Eusapia's  supernormal  power.  The  Paris 
committee  had  worked  mainly  to  establish 
that  the  ''phenomena"  really  occur  and  are 
not  the  mere  hallucinations  of  the  sitters. 
Of  course  they  do  occur;  we  must  admit 
it.  But  the  English  committee  try,  by  report- 
ing in  detail  how  the  medium  was  held  and 
watched,  to  give  the  reader  evidence  that  the 
phenomena  could  not  have  been  caused  by 
trickery.  The  result  is  that  we  have  the  rec- 
ord of  a  long,  hard  and  conscientious  piece 
of  labor.  It  is  imposing.  It  seems  at  first  to 
warrant  the  writers'  unanimous  "Yes,  the 
thing  is  true."  But  read  Bichard  Hodgson's 
comments  on  the  case,  written  sixteen  years 
ago  when  he  was  in  consultation  with  Mr.  W. 
S.  Davis;  or  read  Mr.  W.  S.  Davis's  article 
in  the  New  York  Times  of  October  17  last. 
Bead  one  of  these  enough  to  grasp  it;  then 
attend  one  sitting;  and  the  impressive  effect 
of  the  English  report  has  vanished.  One 
finds  himself  able  to  point  out  on  page  after 

^Accounts  are  presented  in  the  arti<de  by  Pro- 
fesBor  Jastrow  in  Collier's  Weekly  for  May  14^ 
1910. 
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page  how  the  writers  were  deceived.  On  page 
after  page  one  finds  them  the  victims  of  the 
old  '' substitution-trick."  Examples  of  this 
will  be  given  elsewhere.  One  can  go  through 
the  report  and  write  on  the  margin  at  almost 
every  phenomenon  (where  the  "control"  is 
stated)  by  what  hand  or  foot  it  was  probably 
done.     No  substantial  evidence  remains. 

Thanks  are  due  to  Messrs.  W.  S.  Davis,  J. 
L.  Kellogg  and  J.  W.  Sargent,  who  have  all 
had  much  experience,  both  of  professional 
conjuring  and  of  the  investigation  of  medi- 
ums, and  who  gave  their  time  and  invaluable 
services  at  my  last  two  sittings.  Mr.  J.  F. 
Rinn,  a  merchant,  who  is  a  trained  observer 
and  an  investigator  of  spiritualism,  deserves 
special  acknowledgments  for  his  work  as  a 
watcher.  Dickinson  S.  Milleb 

I  agree  substantially  with  the  committee's 
report.  My  sittings  with  Paladino  have  failed 
to  convince  me  that  she  possesses  any  un- 
known force.  In  fact,  she  has  been  detected 
in  so  much  trickery  that  there  is  in  my  opin- 
ion an  extremely  high  probability  that  all  of 
the  manifestations  which  I  witnessed  were 
produced  by  merely  natural  means.  But  I  do 
not  feel  that  the  methods  and  conditions  of 
our  experiments  were  of  such  a  kind  as  to 
warrant  the  rigorously  scientific  and  finally 
■conclusive  verdict  for  which  we  had  hoi)ed,  or 
«ven  to  justify  quite  the  degree  of  emphasis 
expressed  in  the  majority  report. 

It  has  long  been  known  that  Paladino  re- 
sorted to  trickery,  and  the  claim  has  been 
made  and  will  still  be  made  that  she  finds  it 
easier  to  x)erform  fraudulently  that  which  she 
can  and  sometimes  does  accomplish  otherwise. 
The  Cambridge  exposure  of  1895  proved  that 
she  used  trickery,  but  did  not  put  a  stop  to  her 
scientific  vogue.  I  had  hoped,  perhaps  fool- 
ishly, that  our  investigation  would  be  rather 
more  than  a  repetition  of  something  already 
accomplished.  And  it  seemed  plain  that  the 
policy  to  pursue  was  to  insist  upon  conditions 
of  control  by  mechanical  means,  which,  in- 
stead of  encouraging  fraud  by  their  looseness, 
should  be  so  rigorous  as  absolutely  to  elimi- 
nate her  well-known  tricks  of  foot  and  hand 
substitution. 


If  this  plan  had  had  a  fair  trial,  and  no 
^'  phenomena  "  had  resulted,  our  report  mi^t 
have  given  a  permanent  quietus  to  the  Pala- 
dino cult.  W.  P.  MONTAOUI 

I  sign  the  majority  report,  believing  it  cor- 
rect as  far  as  it  extends.  But  it  does  not  go 
far  enough.  It  gains,  I  think,  a  certain  fic- 
titious importance  through  the  absence  of  all 
those  details  about  methods  and  results  which 
are  properly  considered  indispensable  to  any 
such  statement  made  by  scientists  to  sciea* 
tists.  Were  those  details  here  recorded,  the 
difference  between  this  report  and  the  sort 
Science  usually  prints  would  instantly  ap- 
pear. 

One  may  take  either  of  two  attitudes 
toward  Eusapia  and  her  like.  Judge  bar  by 
shrewd  common  sense,  if  you  choose;  then  al- 
most everybody  will  briefly  pronounce  her  an 
egregious  and  unmitigated  humbug,  as  I  do 
when  thus  considering  all  that  I  have  seen  at 
seven  of  her  seances.  On  the  other  hand« 
though,  you  may  prefer  to  subject  her  phe- 
nomena to  the  strict  scientific  method;  and 
now,  having  elected  the  intellectual  game  you 
are  to  play,  you  must  observe  its  rules.  If 
my  understanding  of  the  canons  of  indoc- 
tion  is  correct,  the  investigators  sometimes 
unwittingly  and  sometimes  unavoidably 
changed  their  point  of  view  very  often  in  the 
midst  of  their  experiments  with  the  result 
that  their  verdict,  like  my  own,  is  based  upon 
impressions  and  ^' human"  probabiHties. 
That  these  latter  are  very  strong  does  not 
make  the  conclusions  from  them  scientific 
Perhaps  it  is  not  worth  while  trying  to  be 
scientific  over  such  matters,  but  that  is 
another  issue.  W.  B.  Pitkot 

Professor  Miller  has  asked  me  to  add  to  the 
statement  which  I  signed  as  a  member  of  the 
committee,  a  personal  report  of  the  impreB- 
sions  made  on  me  by  the  three  sittings  with 
Eusapia  Palladino  which  I  attended  in  Jan- 
uary. 

Judging  from  the  earlier  sittings  which  I 
attended  on  the  invitation  of  Mr.  Hereward 
Carrington,  I  should  say  that  those  held  with 
the  committee  were  fairly  representative  aa 
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regards  the  class  of  phenomena  which  Pal- 
ladino  has  attempted  to  produce  in  this  coun- 
try, though  as  regards  quantity,  rather  than 
quality,  they  should  be  regarded  as  poor  sit- 
tings. 

I  was  particularly  struck  by  an  incident 
which  occurred  dtiring  the  third  sitting  (Jan- 
uary 22,  10:32  p.m.)  which  goes  to  show  how 
very  cautious  one  must  be  in  accepting  as 
eyidential  motions  of  objects  apparently  out  of 
reach  of  the  medium. 

From  10:29  p.m.  until  10:32  p.m.  objects 
were  moved  in  the  cabinet  behind  E.  P.  while 
she  was  under  the  following  conditions  of  con- 
trol— ^feet  tied  together  by  a  rope  which  pre- 
vented her  from  separating  them  by  more 
than  eight  inches,  in  addition  her  ankles  were 
held  by  one  of  the  sitters  who  had  taken  up  a 
position  on  the  floor,  each  wrist  tied  to  a  wrist 
of  her  neighbor,  on  the  right  and  left,  by 
means  of  a  rope  which  allowed  her  ten 
inches  free  motion  in  case  she  should  elude 
the  tactile  control  which  her  neighbors  were 
endeavoring  to  keep.  The  light  in  the  room 
at  the  time  was  that  from  a  frosted  electric 
bulb  which  I  estimated  to  be  giving  about 
four  candle  power,  placed  about  four  feet 
from  the  medium's  head. 

It  would  seem  that  the  objects  moved  in  the 
cabinet  were  outside  the  range  of  free  motion 
of  her  hands  and  feet  and  the  motions  seemed 
to  be  taking  place  under  what  might  be  called 
"test  conditions."  However,  the  shorthand 
report  of  this  sitting  shows  that  three  of  the 
sitters  were  convinced  that  the  motions  were 
caused  by  the  medium  knocking  over  objects 
in  the  cabinet  with  the  back  of  her  chair — ^I 
Hoted  that  so  soon  as  her  chair  was  moved 
openly  a  few  moments  afterwards  more  ob- 
jects fell. 

I  mention  this  particular  incident  as  I 
think  it  shows  how  difficult  it  is  to  obtain 
really  '^  test  conditions."  Incidents  of  a  similar 
character  at  other  sittings  I  have  attended> 
where  at  first  sight  the  conditions  of  control 
seemed  excellent,  have  rendered  me  extremely 
reluctant  to  base  an  opinion  as  to  this  re- 
markable woman  on  the  very  interesting  re- 
ports of  her  numerous  European  sittings,  but. 


so  far  as  the  evidence  collected  at  the  rela- 
tively uninteresting  American  series  of  sit- 
tings is  concerned,  I  think  it  is  decidedly  im- 
favorable  to  Eusapia  Palladino's  pretensions. 

Augustus  Trowbridgb 

After  attending  six  sittings  with  Eusapia 
Palladino,  I  find  myself  in  much  the  same 
position  as  at  the  start. 

Many  things  have  occurred  which  I  find 
great  difficulty  in  explaining  by  fraud  while  I 
have  repeatedly  seen  trickery  employed.  I 
have  succeeded  in  watching  the  manifesta- 
tions within  the  cabinet  throughout  two  entire 
evenings,  the  floor  being  illuminated  with  a 
feeble  light  which  was  thrown  by  means  of  a 
mirror  through  a  crack  between  the  bottom  of 
the  cabinet  and  the  floor.  The  cabinet  was 
of  wood  built  into  a  doorway,  so  that  it  pro- 
jected back  into  the  adjoining  room.  My 
plan  was  to  employ  a  powerful  X-ray  appa- 
ratus and  a  large  fluorescent  screen,  so  that  a 
shadow  picture  of  whatever  was  going  on 
within  the  cabinet  could  be  obtained  in  the 
back  room  at  any  instant  without  the  knowl- 
edge of  the  medium. 

The  interior  of  the  cabinet  I  viewed 
through  a  large  hole  cut  in  the  top,  reclining 
on  a  mattress  placed  on  the  top  of  an  inst^- 
ment  case  adjoining  the  doorway.  The  X- 
ray  tube  was  placed  within  the  instrument 
case  and  carefully  muffled,  the  fluorescent 
screen  three  feet  square  was  placed  against 
the  opposite  wall  of  the  cabinet,  on  the  out- 
side of  course.  This  apparatus  was  never 
actually  used,  owing  to  the  sudden  termina- 
tion of  the  sittings,  but  it  was  set  up  and 
thoroughly  tested,  and  gave  excellent  satis- 
faction. I  mention  it  as  it  may  be  of  use  to 
future  investigators,  for,  if  properly  installed, 
it  is  proof  against  any  fraud,  as  it  can  be 
used  without  the  medium's  knowledge. 

From  my  position  above  the  cabinet  I  saw 
that  whenever  anything  in  the  cabinet  was 
moved  the  curtain  was  pushed  back,  a  black 
object  reaching  in  from  Palladino's  back 
groping  around  and  finally  seizing  the  table. 
Those  who  believe  in  Eusapia's  supernormal 
powers  will  say  that  this  was  the  third  arm. 
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I  need  not  say  that  an  X-ray  picture  of  this 
third  arm  as  seen  on  the  fluorescent  screen 
"would  be  an  interesting  subject  of  study.  It 
would  not  be  difficult  to  so  arrange  the  appa- 
ratus that  the  shadow  of  the  medium's  entire 
body  could  be  obtained.  The  switch  for 
operating  the  coil  should  be  placed  within 
reach  of  the  observer  on  the  top  of  the  cab- 
inet, so  that  the  flood  of  rays  need  only  be 
turned  on  when  something  is  going  on  worth 
investigating.  In  this  way  no  possible  injury 
could  result. 

At  the  flrst  sitting  at  which  the  illumina- 
tion of  the  floor  was  tried  Eusapia  com- 
plained of  this  light,  which  appeared  to  be 
quite  accidental.  I  accordingly  constructed 
a  grill  of  vertical  strips  of  thin  wood,  painted 
black.  The  floor  of  the  cabinet  was  covered 
with  this.  From  her  position  in  front  Eu- 
sapia could  not  have  seen  the  light  on  ac- 
count of  the  grill,  while  the  observer  above, 
looking  down  directly  between  the  strips, 
could  see  the  illuminated  floor  without  diffi- 
culty. The  object  of  illuminating  the  floor 
was  of  course  to  obtain  a  luminous  back- 
ground against  which  moving  objects  could 
be  seen.  It  proved  to  be  a  very  effective  way 
of  investigating  cabinet  phenomena. 

On  two  occasions  the  black  object  which 
appeared  was  pointed,  on  the  third,  when  the 
table  was  seized  it  was  blunt  and  rounded. 
Eusapia  had  pushed  her  chair  back  until  her 
back  was  against  the  curtain,  and  I  doubt  if 
what  I  saw  was  the  "third  arm''!  On  the 
occasion  when  I  held  one  of  Eusapia's  hands, 
nothing  was  disturbed  in  the  cabinet,  but 
some  very  fine  levitations  occurred,  in  a  bril- 
liant light,  and  I  could  not  only  see  between 
the  medium's  knees  and  the  legs  of  the  table, 
but  passed  my  other  hand  between  them  and 
her  skirts.  I  felt  very  positive  that  the  legs 
of  the  table  were  free  from  contact  with  any 
part  of  her  person. 

The  proper  system  of  investigation,  in  my 
opinion,  is  the'  one  outlined.  Whenever  I 
saw  anything  going  on  in  the  cabinet,  I  sent 
an  electric  signal  to  seance  room,  so  that  par- 
ticular pains  could  be  taken  by  the  persons 


holding  her  hands,  to  see  whether  the  contact 
had  been  broken  at  the  moment. 

If  the  phenomenia  are  genuine  it  can  be 
proved  by  the  X-rays,  I  think,  and  in  no  other 
way.  Madam  Palladino  need  have  no  fear  of 
the  X-ray  test,  if  the  thing  seen  in  the  cab- 
inet is  a  supernormal  third  arm*  If  the  sit- 
tings had  not  been  suddenly  terminated,  I 
feel  certain  that  at  the  next  one  we  should 
have  had  a  complete  explanation  of  how  the 
disturbance  in  the  cabinet  was  created.  I 
am  quite  ready  at  any  time  to  aid  Madam 
Palladino  in  establishing  the  genuineness  of 
her  supernormal  powers  by  means  of  the  X- 
rays.  R  W.  Wood 


THE    CARyEOIE    FOUNDATION 

Thb  following  letter  has  been  addressed  to 
the  trustees  of  the  Carnegie  Foundation  for 
the  Advancement  of  Teaching: 

GOLTTKBIA,    Mo., 

March  9,  1910. 
To  the  Board  of  Trustees  of  the  Oam^ie  FomuU' 
tion  for  the  Advancement  of  Teaching. 

Gentlemen:  At  a  largely  attended  meoting  of 
members  of  the  faculties  of  the  University  of 
Missouri  it  was  voted  that  the  following  com- 
munieation  be  addressed  to.  your  board  as  a  body, 
and  to  its  individual  members: 

The  purpose  of  the  foundation  of  which  yoa 
are  the  administrators,  as  set  forth  in  the  expres- 
sions of  the  founder  and  in  enibsequent  official 
statements  of  the  trustees,  are  "  to  serve  the  cause 
of  higher  education  by  advancing  and  dignifjing 
the  profession  of  the  teacher  in  higher  institu- 
tions of  learning,"  especially  with  a  view  of  ren- 
dering that  profession  attractive  to  increasing 
number  of  able  men.  Through  the  desire  of  many 
institutions  to  enjoy  the  benefits  of  the  founda- 
tion, it  has  come  to  be  also  an  important  instru- 
mentality for  influencing  and  coordinating  the 
educational  policy  of  a  considerable  number  of 
American  universities  and  colleges.  It  is  evident 
that  these  functions,  of  great  potential  usefulness, 
can  in  the  long  run  be  EruccessfuUy  performed  only 
if  the  management  of  the  foundation  retains  the 
confidence  and  sympathy  of  university  officials 
and  of  the  general  body  of  university  teachers. 
Though  the  foundation  may  do  something  to  in- 
crease the  material  comfort  in  old  age  oi  toait 
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ihen  of  the  teaching  profession,  it  can  not 
aeoomplish  its  announced  primary  purpose  unless 
its  activities  are  such  as,  in  the  opinion  of  the 
majority  of  university  teachers,  actually  tend  to 
advance  and  dignify  their  profession.  And  it  can 
not  long  retain  the  beneficial  infiuence  which  it 
may  properly  exercise  over  the  policies  of  insti- 
tutions, unless  their  faculties  and  governing 
boards  continue  to  believe  that  the  foundation 
will  fulfill  the  promises  implied  in  its  rules. 

Certain  recent  acts  of  the  foundation  appear 
to  us  to  be  not  only  inequitable  in  themselves 
but  also  to  be  likely  to  destroy  the  confidence  of 
university  teachers  and  university  boards  in  the 
stability  of  the  foundation's  policy,  in  the  trust- 
worthiness of  its  announcements,  and  in  the  gen- 
eral tendency  of  its  work  to  render  the  profession 
more  attractive  to  young  men  of  independent 
spirit  and  high  ability.  While  we  do  not  feel 
called  upon  to  express  any  opinion  concerning  the 

m 

intrinsic  desirability  of  a  general  and  imqualified 
system  of  length-of-service  pensions,  we  consider 
the  abrupt  abolition  of  such  a  system,  without 
notice,  after  individuals  and  institutions  have 
for  four  years  been  basing  their  acts  upon  the 
foundation's  announcement  that  it  would  grant 
such  pensions,  to  be  unfair  to  those  directly  af- 
fected and  provocative  of  indignation  in  nearly 
all  teachers  not  directly  afitected.  We,  therefore, 
respectfully  request  that  your  board,  as  early  as 
may  be  convenient,  reconsider  its  action  upon 
this  matter.  We  believe,  also,  that  further  legis- 
lation is  desirable,  with  a  view  to  reassuring  the 
academic  public  against  the  anticipation  of  other 
sudden  and  radical  changes  of  the  foundation's 
policy,  and  with  a  view  to  promoting  a  better  and 
more  sympathetic  understanding  between  the 
management  of  the  foundation  and  the  general 
body  of  teachers. 

While  we  do  not  desire  to  suggest  the  details 
of  the  legislation  to  be  adopted,  we  are  of  the 
opinion  that  some  such  measures  as  the  following 
would  make  for  the  advancement  of  the  teaching 
profession,  and  therefore  for  the  realization  of 
the  purposes  of  the  foundation: 

1.  The  adoption  by  your  board  of  such  supple- 
mentary legislation  as  shall  effectually  safeguard 
the  interests  of  those  who  have,  during  the  past 
four  years,  been  influenced  in  the  conduct  of  their 
affairs  by  expectations  aroused  by  the  old  service- 
pension  rule. 

'  2.  The  adoption  of  a  new  rule,  whereby  no  es- 
sential changes  may  be  made  in  any  of  the  funda- 
mental rules  of  the  foundation  without  several 


years'  notice,  duly  promulgated  to  all  of  the  insti- 
tutions upon  the  accepted  list. 

3.  The  inclusion  in  the  membership  of  the  board 
of  trustees  of  representatives  of  the  teaching- 
branch  of  the  profession. 

All  of  which  is  submitted  to  your  favorable' 
consideration. 

C.  Stuabt  Gaoeb, 
W.  I.  Daumfosd, 
H.  B.  Shaw, 

Committee 

BCIENTIPIC  NOTES  AND  NEWS 

Professor  Svante  Arrhenius,  of  Btock" 
holm,  has  been  appointed  Silliman  lecturer  at 
Yale  University. 

Dr.  Oeoroe  E.  Hale,  director  of  the  Mount 
Wilson  Solar  Observatory,  has  been  elected* 
an  honorary  member  of  the  Royal  Institution,. 
London. 

CAMBRmoE  Untversity  will  confer  honorary 
degrees  this  term  on  Sir  Oliver  Lodge,  F.RS., 
principal  of  the  University  of  Birmingham^ 
and  Professor  W.  H.  Perkin,  F.RS.,  professor- 
of  organic  chemistry  in  the  Victoria  Univer- 
sity of  Manchester. 

At  the  meeting  of  the  Boyal  Society  oA 
May  5  the  following  candidates  for  f dlowship^ 
were  elected  into  the  society :  Mr.  J.  Barcrof t, 
Professor  G.  0.  Bourne,  Professor  A.  P.  Cole- 
man, Dr.  F.  A.  Dixey,  Dr.  L.  N.  G.  FOon, 
Mr.  A.  Fowler,  Dr.  A.  E.  Garrod,  Mr.  G.  H.. 
Hardy,  Dr.  J.   A.   Harker,  Professor  J.   T. 
Hewitt,  Professor  B.  Hopkinson,  Dr.  A.  Lap- 
worth,  Lieutenant-Colonel  Sir  W.  B.  Leish- 
man,  Mr.  H.  G.  Plimmer  and  Mr.  F.  Soddy. 

At  a  meeting  of  the  American  Academy  of 
Arts  and  Sciences,  held  on  May  11,  it  waa- 
voted   to    award   the   Ruinford   premium  to 
Charles  Gordon  Curtis  "  for  his  improvements, 
in  the  utilization  of  heat  as  work  in  the  steam- 
turbine.'' 

Dr.  F.  L.  Chase  has  been  appointed  acting 
director  of  the  Yale  Observatory. 

Professor  Frederic  P.  Gorham,  of  the  bio- 
logical department  of  Brown  University,  has~ 
been  appointed  by  the  commissioners  of  shell 
fisheries  of  the  state  of  Rhode  Island  to  make- 
a  study  of  the  distribution  of  the  sewage  in/. 
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Narragansett  Bay  in  relation  to  the  oyster 
beds. 

Mr.  p.  H.  Cowell,  F.K.S.,  chief  assistant 
in  the  Royal  Observatory,  Greenwich,  has 
been  appointed  superintendent  of  the  Nautical 
Almanac,  in  succession  to  Dr.  A.  M.  W.  Down- 
ing, who  has  retired. 

Professor  Fitzgerald  has  resigned  the 
chair  of  engineering  in  Belfast  TTniversity. 

Dr.  Harvey  W.  Wiley,  chief  of  the  Bureau 
of  Chemistry,  IT.  S.  Department  of  Agricul- 
ture, has  been  elected  president  of  the  Amer- 
ican Therapeutical  Society  for  the  coining 
year.  The  nezt  meeting  of  the  society  will 
be  held  in  Boston  in  May,  1911,  under  the 
auspices  of  the  Harvard  Medical  School. 

The  Pennsylvania  Chapter  of  the  Society 
of  the  Sigma  Xi  has  elected  Professor  I.  J. 
Schwatt  president,  and  Professor  Wm.  Easby, 
vice-president  for  the  year  1910-11. 

Mr.  J.  B.  Tyrrell  has  been  elected  presi- 
dent of  the  Canadian  Institute. 

Mr.  Alban  Stewart,  of  the  botanical  staff 
of  the  New  Hampshire  College,  has  spent 
more  than  a  year  on  the  Galapagos  Islands, 
making  botanical  notes  and  collections,  which 
he  has  since  woriced  up  for  publication  at  the 
Gray  Herbarium  of  Harvard  University, 
under  the  direction  of  Dr.  B.  L.  Robinson. 

Dr.  Louis  A.  Bauer  gave  an  address,  under 
the  auspices  of  the  Joseph  Leidy  Scientific 
Society,  "  On  the  Cruise  of  the  Carnegie,"  on 
May  10  before  the  students  of  Swarthmore 
College. 

Mr.  Douglas  Mawson,  professor  of  geology 
at  the  University  of  Sydney,  is  passing 
through  the  United  States  on  his  way  to  Aus- 
tralia. 

It  will  be  remembered  that  Mr.  Henry 
Wilde,  F.RS.,  D.C.L.,  D.Sc,  who  had  already 
foimded  at  Oxford  the  Wilde  readership  in 
mental  philosophy,  the  John  Locke  scholar- 
ship, and  the  Wilde  lectureship  in  natural  and 
comparative  religion,  established  recently  an 
annual  lecture  on  astronomy  and  terrestrial 
magnetism,  to  be  called  the  Halley  lecture, 
^^in  honor  and  memory  of  Edmund  Halley, 
some  time  Savilian  professor  of  geometry  in 


the  university  and  astronomer  royal,  in  con** 
nection  with  his  important  contributions  to 
cometary  astronomy  and  to  our  knowledge  of 
the  magnetism  of  the  earth.'*  Dr.  Wilde 
delivered  the  first  lecture  on  May  10,  the  title 
chosen  by  him  being  "On  Celestial  Ejecta- 
menta." 

It  is  announced  that  the  erection  of  a  labo- 
ratory for  research  in  chemistry  at  Harvard 
University  to  be  dedicated  to  the  memory  of 
Dr.  Wolcott  Gibbs  is  now  assured.  The  small 
residue  required  has  been  underwritten  by  a 
friend.  The  site  of  the  laboratory  wiU  prob- 
ably be  near  the  University  Museum. 

Dr.  Noah  Knowles  Davis,  professor  emer* 
itus  of  philosophy  in  the  University  of  Vir* 
ginia,  has  died  at  the  age  of  eighty  years. 

Sm  William  Hugoins,  eminent  for  his  con- 
tributions to  astrophysics,  past  president  of 
the  Eoyal  Society  and  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  died  on 
May  12,  at  the  age  of  eighty-six  years. 

By  action  of  the  trustees  of  the  Missouri 
Botanical  Garden,  five  research  fellowships 
in  the  Henry  Shaw  School  of  Botany  have 
been  established,  each  carrying  an  allowance 
of  $600  per  year.  In  memory  of  the  late 
president  of  the  board  of  trustees  of  the  gar- 
den, who  had  held  that  office  from  the  organi- 
zation of  the  board  until  his  death  this  spring, 
these  are  to  be  known  as  the  Bufus  J.  Lack- 
land Research  Fellowships. 

Reuter's  agent  at  Georgetown,  British 
Guiana,  says  that  Sir  Francis  Lovell,  dean  of 
the  London  School  of  Tropical  Medicine,  has 
concluded  his  tour  in  the  West  Indies.  TTis 
appeal  for  subsidies  for  the  school  from  the 
various  governments  has  been  successful, 
useful  sums  being  promised  from  all  the 
British  possessions.  Barbadoes  has  promised 
£50  a  year;  the  Windward  Isles  £50;  the  Lee- 
ward Isles  £100;  Jamaica  £100,  and  Trinidad 
£100,  and  there  is  every  likelihood  that  Brit- 
ish Guiana  will  undertake  to  g^ve  a  contri- 
bution. 

In  a  report  of  the  committee  appointed  by 
Provost  Harrison,  of  the  University  of  Penn- 
sylvania,  to   consider   plans   for  the   future 
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operation  of  the  Fhipps  Institute,  it  was  rec- 
ommended that  itB  future  policy  embrace 
three  fields  of  activity,  and  be  reported  by 
three  correspondent  departments — the  labor- 
atory, clinical  and  sociological  departments. 
Work  of  the  laboratory  will  be  devoted  prin- 
cipally to  the  discovery  or  formulation  of 
some  specific  remedy  for  the  treatment  of 
tuberculosis.  The  pro-am  outlined  for  the 
clinical  and  sociological  departments  is  di- 
vided into  four  parts:  (1)  The  clinical  and 
social  work  in  aUotted  districts;  (2)  social 
research;  (S)  general  educational  work;  (4) 
the  stimulating  of  the  public  to  action. 

CONQRESSUAN  Mann  has  introduced  two 
health  bills  in  the  House  of  Representativea. 
One  is  a  bill  to  enlarge  the  Public  Health  and 
Marine  Hospital  Service,  changing  the  name 
to  "  The  Public  Health  Service,"  while  con- 
tinuing it  under  the  Department  of  the 
Treasury.  The  bill  creates  a  division  of 
water  supply,  to  investigate  the  pollution  of 
streams,  and  confers  authority  to  investigate 
tuberculosis,  typhoid  fever  and  other  diseases. 
The  other  is  a  biU  embodying  the  original 
suggestions  of  the  Conunittee  of  One  Hun- 
dred before  Senator  Owen's  plan  for  a  de- 
partment was  presented.  This  makes,  at 
least,  six  important  public  health  bills  now 
before  congress,  the  other  four  being  the 
Owen  bill  (S  6049)  in  &>a  senate,  the  same 
bill  in  the  house  introduced  independently  by 
Congressmen  Creager  and  Hanna,  and  a 
modification  of  the  Owen  bill  introduced  b? 
Congressman  Simmons. 

At  the  decennial  convention  for  the  Revi- 
sion of  the  Pharmacopceia,  held  in  Washing- 
ton, D.  C,  on  May  10,  Dr.  H.  W.  Wiley  was 
elected  president  and  Dr.  Joseph  P.  Beming- 
ton  waa  made  chairman  of  the  revision  com* 
mittee  of  fifty  which  wUl  be  divided  into  fif- 
teen sections  to  which  are  assigned  specific 
subjects.  The  next  meeting  of  the  committee 
will  be  in  1920,  but  the  work  of  revision  is 
already  un<ler  way  and  will  be  pushed  aa 
rapidly  as  possible.  The  delegates  to  this 
convention  are  accredited  representatives  of 
incorporated  medical  and  pharmaceutical  as- 


sociations and  colleges  and  of 
entific  societies  and  federal 
specifically  named  in  the  o 
example,  the  American  Chemi 
the  surgeon-generals  of  the  1 
and  the  TJ.  S.  Marine-Hoapit 
amendment  to  the  conatituti 
meeting  the  following  additi 
to  the  list  of  officials  and  oi 
thorized  to  appoint  del^ates : 
Agriculture,  the  Secretary  of 
Labor,  the  Aasociation  of  Offit 
Chemists,  the  Association  of 
tional  Food  and  Dairy  D 
Wholesale  Druggists  Asaooiat 
tional  Dental  Association. 

The  School  of  American 
continue  during  the  year  IS 
exploration  and  excavation  c 
with  collateral  ethnological 
work  in  New  Mexico,  TJta 
Central  America.  The  seasoi 
southwestern  part  of  the  tj 
from  June  1  to  November 
America  it  is  from  Decemb 
Properly  qnali£ed  persona  v 
to  the  field  expeditions  of  I 
undertake  research  work  urn 
in  Santa  F£  or  elsewhere,  o 
stafi  of  their  ability  for  origii 
Those  who  desire  to  under 
should  write  the  director,  Mr 
ett,  stating  his  or  her  wis! 
information  as  to  qualificati< 
urally  be  needed  and  statin 
what  length  of  time  they  d 
the  work. 

DuBiNQ  the  week  of  May  3< 
of  students  from  the  colleg 
of  the  University  of  Wiscc 
direction  of  several  memhen 
will  inspect  some  of  the  fine 
ies  and  farm  product  mam 
southeastern  part  of  the  stat 
instruction  has  been  appliei 
animal  husbandry  in  previoi 
never  before  been  given  to  : 
culture  in  general. 
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UNIVERSITT    AND    EDUCATIONAL    NEWB 

It  is  reported  that  Yale  University  will 
appropriate  from  $60,000  to  $80,000  a  year 
for  the  increase  of  salaries  of  professors. 

Wesleyan  TInivebsity  has  been  admitted  to 
the  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching. 

Dr.  Egbert  Kennedy  Duncan,  professor  of 
industrial  chemistry  at  the  University  of 
Kansas,  has  accepted  a  call  to  the  University 
of  Pittsburgh. 

Charles  H.  Shattuok,  Ph.D.  (Chicago), 
has  been  appointed  professor  of  forestry  in  the 
University  of  Idaho. 

Dr.  James  F.  Abbott  has  been  promoted  to 
a  professorship  of  zoology  in  George  Wash- 
ington University. 

At  Cornell  University  promotions  to  full 
professorships  have  been  made  as  follows :  J.  I. 
Hutchinson  and  Virgil  Snyder,  in  mathe- 
matics; A.  W.  Browne,  in  chemistry;  £.  M. 
Chamot,  in  sanitary  chemistry;  £.  H.  Wood, 
in  engineering,  and  H.  D.  Hess,  in  machine 
design. 

Mr.  Nathan  C.  Grimes,  instructor  at  the 
University  of  Wisconsin,  has  been  appointed 
professor  of  mathematics  in  the  University  of 
Arizona. 

At  Stanford  University,  Dr.  E.  C.  Dickson 
has  been  appointed  assistant  professor  of 
pathology  and  Mr.  Thomas  B.  Hine,  acting 
instructor  in  chemistry. 

MiBS  Annie  Louise  MacLeod,  of  Nova  Sco- 
tia, has  been  appointed  resident  research  fel- 
low in  chemistry  at  Bryn  Mawr  College. 

At  Haverford  College,  Professor  A.  H. 
Wilson,  of  the  Alabama  Polytechnic  Institute, 
has  been  appointed  associate  professor  of 
mathematics,  as  successor  to  Professor  W.  H. 
Jackson,  who  returns  to  England. 

Clinton  R.  Staupper,  Ph.D.,  instructor  in 
geology  at  Western  Reserve  University,  has 
been  appointed  assistant  professor  of  geology 
in  the  School  of  Mining  (Queen's  University) 
at  Kingston,  Ontario. 

Dr.  E.  J.  Gk)DDARD,  Linnean  Macleay  fellow 
in  zoology,  Sydney,  has  been  appointed  by  the 


council  of  Stellenbosch  College,  South 

to  the  chair  of  zoology  and  geology  in  saooea- 

sion  to  Professor  R.  Broom. 


DI8CU8BI0N   AND   CORRESPONDENCE 

THE   LENGTH   OF   SERVICE   PENSIONS   OF  THE 
CARNEGIE    FOUNDATION 

To  THE  Editor  of  Science:  So  many  erron 
have  been  put  forth  under  the  protection  of 
anonymity,  and  this  is  deservedly  in  such 
disrepute,  that  the  only  excuse  I  can  give  for 
not  signing  my  name  to  this  note  is  the  self- 
evident  one  that  some  of  those  to  whom  I  re- 
fer might  thereby  be  recognized. 

I  have  read  with  interest  the  rather  caustic 
criticisms  on  the  change  of  the  policy  of  the 
Carnegie  Foundation  with  reference  to  vol- 
untary retirement  after  twenty-five  years  of 
service,  and  must  confess  that  some  of  these 
criticisms  read  to  me,  doubtless  wrongly,  as 
though  they  proceeded  by  some  process  of  in- 
direct inspiration  from  persons  who  had 
hoped  to  give  up  their  teaching  duties  and 
that  this  disappointed  hope  had  rendered 
them  somewhat  acid. 

As  a  comparatively  young  man  (38)  whose 
twenty-five  years  of  teaching  and  scientific 
work  will  not  end  for  nine  years  more,  may  I 
give  my  opinion  on  the  new  ruling! 

I  regard  the  Carnegie  Foundation  as  one 
of  the  most  signally  useful  methods  that 
could  be  devised  to  elevate  the  dignity  and 
honor  of  the  profession  of  teaching.  I  do  not 
see  how  any  teacher  can  fail  to  feel  more  as- 
sured as  to  his  own  future  and  that  of  his 
family  as  a  result  of  these  rather  generous 
provisions.  Very  few  of  us  save  anything  and 
it  certainly  gives  one  a  sense  of  greater  ease 
and  freedom  from  worry  to  know  that  when 
those  days  come  when  one  must  i>erforce  feel 
that  advancing  age  renders  impossible  the  old- 
time  efficiency,  provision  has  be^i  made  for 
the  passing  of  the  closing  years  of  life  in  dig- 
nity and  honorable  independence;  would  that 
the  provisions  of  the  foundation  could  be 
extended  to  every  teacher  in  state,  churcht 
city  and  country  schools. 

Why  should  any  one  wish  to  retire  after 
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twentf-five  Tears  of  servicel  If  disabled  or 
incapacitated  tbe  foimdation  makes  sucb  re- 
tirement  a  possibiiity,  and  doubtless  a  wel- 
come one  to  some  few  to  whom  fate  has  been 
or  ma;  be  unkind.  But  the  average  professor 
after  twenty-five  years  of  service  ia  at  his  best 
AS  regards  maturity,  solid  productive  ability, 
And  iofluenoe  over  youth  through  the  poise 
and  weight  given  by  years  and  experience. 
Personally,  I  should  hate  to  retire  after 
twenty-five  years  of  work,  though  I  admit  that 
the  power  thus  to  enjoy  one's  otium  cum  dig' 
•nitate  as  a  well-earned  reward,  and  the  possi- 
bility of  doing  just  the  work  one  likes  best 
without  hampering  scholastic  duties  appeals 
strongly  to  universal  human  nature,  and  con- 
fees  that  it  might  conceivably  appeal  very 
strongly  to  me. 

I  know  of  several  men,  personally  in  one  or 
■two  cases  and  by  hearsay  in  other  cases,  who 
had  hoped  to  take  advantage  of  the  twenty- 
five-year  provision  within  a  few  years.  As 
.far  as  I  know,  they  are  all  doing  good  and 
valuable  work,  are  all  in  good  health,  are 
.under  fifty-five — in  one  case  by  a  considerable 
.margin — and  I  do  not  believe  that  they  are 
worked  too  hard.  All  are  thoroughly  boaor- 
able,  upright  men,  and  are  honeat  with  tbem- 
Mlvas  in  believing  that  they  are  justified  in 
trying  to  take  advantage  of  this  provision. 
Personally,  and  perhaps  wrongly,  I  feel  that 
their  retirement  at  this  time  would  be  to  some 
extent  a  misuse  of  the  foundation,  and 
amounts  almost  to  a  desertion  of  their  post 
of  duty.  Were  we  in  a  Utopia  where  all, 
business  men,  mechanics,  professors  and  sci- 
entists, could  rest  and  play  after  reaching 
^ty,  we  as  a  world  might  be  much  happier. 
By  "  rest  and  play  "  I  mean  working  hard  at 
the  work  we  love  best.  Till  we  reach  that 
Atlantis,  however,  our  thanks  for  the  bless- 
ing of  work  as  long  as  we  can  work. 

Doubtless  the  men  to  whom  I  have  referred 
win  continue  their  productive  work,  though 
one  had  no  definite  plans  other  than  retire- 
ment to  his  farm.  Now  I  may  not  know  all 
the  circumstances  which  prompted  these  men 
to  se^  retirement  after  twenty-five  years  of 
service,  bnt  I  can  not  feel  that  the  purposes 
of  the  foundation  would  have  been  strictly 


adhered  to  should  this  be'gra 
can  not  feel  that  the  withdraw 
ilege  of  retirement  after  twt 
works  any  injustice;  the  error 
of  foresight  In  announcing  thi 
the  start  We  need  vigorous,  ; 
astic  men,  but  tbe  more  respecti 
experienced  men  between  fifty 
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The    Oulick   Sygiene    Series. 

Halset  Ouuce.    Book  One: 

By  Fkanoes  Ociuck   Jbwbt 

40c.     Book  Two:  Emergenci 

LOTTE     VpITEa     GULIOK.       Li 

Book  Three:  Town  and  City 

OuLiOE   Jbwett.     List   pric 

Four:   The   Bods  at    Work. 

Gdlick   Jewett.     List   pric 

Five:    Control   of   Body   an 

Fbahces  Oulick  Jewett.     I 

Boston,  Qinn  and  Co. 

The  editor  states  the  object 

plan  of  these  books  as  follows : 

The  objecta  of  this  series  of  b< 

is  to  teach  the  fundamental  fac 

such  a  way  that  the  teaching  slu 

formation  of  health  habits  by  th 

In  order  to  maintain  the  iatereet 

deadening  effect  of  the  annual  ret 

subjects,  I  have  endeavored  to  ei 

soma  diBtinctire  and  separate  lin 

hygienic  directions.  .  .  .  The  sty 

is  rather  that  of  the  story  than  t 

book. 

In  four  respectB  we  have  att 
series  to  do  what  ao  far  as  we  kn< 
attempted  before.  (I)  We  have 
present  to  children  a  series  of  tei 
central  theme  shall  be,  hygiene.  1 
books  treat  of  physiology  and  ana 
...  (2)  It  is  the  purpose  of  thii 
each  subject  in  a  purely  scientific 
horn  a  philosophical  manner.  ,  . 
presented  a  new  point  of  view  I 
...  (4)  These  little  volumes  hav 
with  the  same  kind  of  utilizat 
works  as  if  they  had  been  inte 
scientific  workers. 
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The  Tdume  entitled  "  Good  Health "  waii  writ- 
ten for  the  fourth  grade.  In  this  a  general  view 
is  taken  of  the  subject.  Scarcely  any  anatomy 
and  relatively  little  physiology  are  given,  the 
main  contents  of  the  book  consisting  of  concrete 
and  interesting  facts  relating  to  pure  air,  tobacco, 
cleanliness,  sleeping,  eye-sight,  alcohol,  hearing, 
finger  nails,  hair,  care  of  nose  and  teeth,  and 
eating. 

The  second  volume  in  the  seriecr,  "  Emergencies,'' 
approaches  the  subject  of  the  formation  of  habits 
from  the  standpoint  of  the  emergencies  which 
come  to  children.  The  skin  is  discussed  .  .  . 
from  that  [standpoint]  of  blisters  and  bums. 
The  habits  that  it  is  desirable  for  children  to 
form  with  reference  to  conduct  during  emergen- 
cies form  the  subject  matter  of  the  year.  .  .  . 

The  volume  "Town  and  City,"  which  is  pre- 
pared for  the  sixth  year  of  school  life,  presents 
the  subject  of  hygiene  from  the  standpoint  of 
the  community,  and  habits  of  action  which  have 
a  social  bearing  are  discussed;  ...  the  results 
of  overcrowding,  clean  streets,  garbage,  ashes  and 
refuse,  parks,  playgrounds,  public  baths,  water 
supply,  preventable  diseases,  food  inspection,  epi- 
demics, vaccination,  tuberculosis,  dty  health, 
alcohol,  microbes  and  disease.  These  are  all  topics 
in  which  individual  action  is  involved.  In  all  of 
them  the  relati<m  and  special  emphasis  are  with 
reference  to  the  state.  The  book  is  thus  made  an 
agency  for  the  formation  of  habits  having  a 
community  bearing. 

The  fourth  volume,  "  The  Body  at  Work,"  which 
is  intended  for  the  seventh  grade,  covers  some- 
what in  detail  the  subjects  ordinarily  covered  in 
the  standard  physiologies,  but  emphasis  is  laid 
on  the  training  of  the  body  for  efficiency.  Thus 
much  is  said  concerning  the  importance  of  good 
posture  and  how  to  secure  it;  how  one  trains  the 
musdet  of  the  body  that  they  may  be  dBdent, 
enduring  and  strong;  the  nature  and  character 
of  useful  exerdse;  how  digestion  is  most  efficiently 
carried  on.  ,  •  . 

The  dosing  volume  of  the  series  relates  directly 
to  the  establishment  of  habits  themsdves—  "  Con- 
trol of  Mind  and  Body."  In  this  book  is  dis- 
cussed with  some  detail  how  habits  are  formed, 
not  so  much  as  a  theory  but  as  an  experience; 
how  habits  are  broken,  fatigue,  the  wholesome 
development  of  the  brain  and  spinal  oord,  the 
freedom  which  well-ordered  habits  give  to  the 
person  who  has  them»  the  nerve  endings,  their 
carfe,  etc    The  whole  purpose  of  the  book  is  to 


give  the  individual  that  information  whidi  is 
related  to  the  establishment  of  wholesome  habits, 
particularly  wholesome  habits  which  shaU  be 
effective  in  the  control  of  conduct. 

A  careful  examination  of  theee  books  justi- 
fies the  following  characterization: 

1.  They  are  written  in  a  dear,  readable 
style  that  is  attractive  and  likely  to  be  inter- 
esting to  children. 

2.  They  represent  a  serial  story  rather  than 
a  series  of  elementary  and  more  advanced  pre- 
sentations of  the  same  material.  Each  book 
is  a  new  book  on  a  new  subject  (as  compared 
to  the  preceding  book). 

8.  The  facts  presented  are  drawn  largely 
from  the  results  of  accepted  scientific  investi- 
gations. The  authors  have  made  painstaking 
use  of  recent  authoritative,  scientific  litera- 
ture (for  example  note  the  discussion  of  the 
structure  and  physiology  of  the  brain,  and 
Cannon's  experiments  on  intestinal  move- 
ments). 

4.  The  general  motive,  as  indicated  in  the 
prefaces,  is  of  a  high  order.  The  authors  aim 
at  human  efficiency.  The  acquisition  and  con- 
servation of  health  is  regarded  as  an  indis- 
pensable means  to  that  higher  end. 

5.  These  qualities  combine  to  make  this  an 
exceptional  series  of  books,  appearing  in 
marked  contrast  with  the  conventional  school 
text  with  its  stereotyped  style,  its  repetitions 
of  text  and  illustration,  its  philosophical 
origin  and  consequent  scientific  inaccurac7> 
its  limited  scope,  and  its  narrow  ideal. 

Several  minor  criticisms  may  be  advanced 
as  follows; 

1.  Book  one,  ^^Qood  Health,"  would  be 
more  complete  if  it  contained  some  reference 
to  the  care  of  the  excretions. 

The  system  of  ventilation  shown  diagram- 
matically  on  page  28  is  an  approved  plan.  It 
is  backed  by  some  of  oar  best  authorities.  It 
is  only  fair  to  say,  however,  that  such  sys- 
tems rarely  work. 

2.  Some  of  the  treatment  given  in  book 
two,  '^  Emergencies,"  is  too  advanced  for 
children  of  the  fifth  grade.  It  contains  a 
good  deal  of  treatment  that  should  be  admin- 
istered  only  by  persons  of  some  maturity. 
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Poisonous  antiseptics  should  not  be  trusted  to 
irresponsible  children.  The  chapters  on  for- 
eign bodies  in  the  eye,  on  bandaging,  and  on 
poisons  and  their  treatment,  contain  methods 
of  treatment  which  would  be  unsafe  in  the 
hands  of  children. 

3.  One  would  expect  a  discussion  of  the 
"typhoid  fly**  in  book  three,  "Town  and 
City."  Investigations  of  the  last  few  years 
indicate  that  the  fly  is  a  most  important  fac- 
tor in  community  hygiene. 

The  investigations  of  Meylan  on  smoking 
which  have  appeared  since  this  book  was 
written  seem  to  throw  considerable  doubt  upon 
the  method  and  conclusions  of  Dr.  Seaver's 
work,  which  is  so  liberally  quoted  in  this 
book.  Many  of  our  discussions  of  the  injurious 
effects  of  tobacco  and  alcohol  need  the  careful 
and  painstaking  supervision  of  a  trained  in- 
vestigator. It  is  easy  to  make  serious  mis- 
takes in  drawing  conclusions  from  experi- 
ments and  observations  which  are  not  prop- 
erly checked  with  controls,  or  in  comparing 
effects  when  the  causes  are  complex  and  di- 
verse, and  therefore  not  productive  of  effects 
that  will  permit  legitimate  comparisons. 

4.  Book  four,  "The  Body  at  Work,**  em- 
phasizes good  posture.  There  can  be  no  doubt 
concerning  the  evils  that  accompany  marked 
spinal  curvature  or  a  marked  flattening  of  the 
chest  with  a  great  rounding  of  the  shoulders. 
But  BO  far  as  I  know,  we  have  arrived  at  our 
conclusions  relative  to  cause  and  effect  in 
these  conditions  philosophically  and  not  sci- 
entiflcally.  In.  addition  I  must  admit,  no 
matter  how  it  offends  my  esthetic  taste,  that 
I  have  seen  very  few  perfectly  straight  backs 
and  shoulders.  Most  men  have  a  stoop,  and 
nearly  all  of  us  show  a  spinal  deviation. 

It  would  appear  on  pages  29  and  80  that 
the  cuts  there  given  represoit  either  smooth 
muscle  fibers,  or  nucleated  forms  of  lower 
animals.  They  are  not  the  human  striated 
variety  which  is  there  under  discussion. 

Page  31.  The  soleus  and  gastrocnemius 
muscles  seem  to  have  exchanged  names — a 
very  slight  error  and  of  no  consequence. 

Thomas  A.  Storet. 
GoiXBas  OF  THS  Crrr  or  New  Yobk 


Agricultural  Bacteriology.    By  Professor  H. 

W.  Conn,  Wesleyan  University. 

The  second  edition  of  Conn's  "Agricul- 
tural Bacteriology"  has  been  materially  re- 
duced in  volume  and  has  been  brought  more 
within  the  compass  of  a  text  suitable  to  the 
needs  of  students  in  agricultural  colleges.  It 
rightly  emphasizes  the  great  importance  of 
microbes  to  fermentative  activities,  as  this 
type  of  organisms  is  of  much  moment  in 
agricultural  processes,  both  favorable  and  un- 
favorable. 

While  covering  the  ground  on  the  whole  in 
a  thorough  manner,  the  volume  is  marred, 
however,  by  a  certain  looseness  of  statement 
in  some  of  its  chapters  that  is  a  serious  de- 
fect in  a  classroom  text,  and  the  book  con- 
tains altogether  too  many  typographical  and 
textual  errors  for  a  second  edition. 

To  cite  a  few:  "Fermentation  and  decay 
(p.  26)  are  defined  as  progressive  chemical 
changes  taking  place  under  the  influence  of 
organic  substances  (evidently  organized  sub- 
stances is  intended),  which  are  present  in 
small  quantity  in  the  fermenting  mass." 

Decay  and  putrefaction  are  characterized 
as  decomposition  of  proteid  matter,  the  dis- 
tinction being  that  decay  occurs  in  the  pres- 
ence of  oxygen,  while  putrefaction  takes  place 
in  its  absence.  It  is,  of  course,  well  recog- 
nized that  decay  of  carbonaceous  matter  oc- 
curs, and  that  meat  and  other  proteids  may 
also  putrefy  in  contact  with  the  air. 

The  nitrates  in  the  soil  are  stated  (p.  47) 
as  ranging  from  0.1-0.2  per  cent  This  figure 
accords  more  nearly  with  the  total  nitrogen 
content  of  the  soil.  "  Nitrites  are  changed  to 
nitrates  by  the  addition  of  another  atom  of 
nitrogen  "  (p.  67),  meaning,  of  course,  oxygen. 

Speaking  of  the  Azotohacter  type  (p.  04) 
they  are  regarded  as  more  vigorous  than  the 
aerobic  type  (Clostridium),  meaning  anaero- 
bic. The  bacteroids  of  legumes  are  repeatedly 
referred  to  (p.  99)  as  bacterioids.  The  bac- 
teria concerned  in  manure  production  are  all 
regarded  as  putrefymg  organisms  (p.  109), 
while,  of  course,  it  is  well  recognized  that 
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many  of  the  organisms  present  in  manure 
are  not  associated  with  the  production  of 
malodorous  compounds. 

Keference  is  made  (p.  145)  to  Bacterium 
•actdi  lactici  in  some  cases  and  then  again  to 
Bacterium  lactis  acidi,  when  evidently  the 
-same  organism  is  meant.  This  is  apt  to  con- 
fuse not  only  the  beginner,  but  even  the  more 
advanced  student. 

Numerous  tyi>ographical  errors  as  mis- 
spelled words,  "dropped"  lines,  etc.,  occur, 
but  these  are  not  so  serious  in  a  way,  as  they 
can  readily  be  recognized,  but  textual  errors 
as  noted  above  are  less  easily  perceived  by  the 
student. 

Science  should  teach  a  student  to  be  exact 
and  definite,  but  when  texts  are  placed  before 
him  that  contain  so  many  slips  of  the  pen,  it 
sets  a  standard  that  makes  for  inferior  work. 

H.   L.   EUSSELL 


SPECIAL   ARTICLES 

NOTE     ON     THE    CHROMOSOMES     OF    NEZARA. 
A     GOBBEOTION     AND     ADDITION 

In  my  preceding  accounts  of  the  chromo- 
somes in  Nexara  hilaris  (1905-06)  I  described 
the  idiochromosomes  as  being  of  equal  size 
and  failed  to  recognize  a  dimorphism  of  the 
spermatid-nuclei.  I  have  recently  discovered 
that  this  was  an  error;  and  it  is  one  that  I 
wish  to  correct  in  advance  of  a  more  detailed 
description  because  Nezara  now  stanfls  as  the 
original  representative  of  that  type  of  insects 
in  which  neither  a  dimorphism  of  the  sperma- 
tozoa nor  a  quantitative  difference  of  chrom- 
atin between  the  sexes  can  be  seen. 

That  type  was  first  based  on  the  single  case 
of  Nezara  hilaris,  but  I  afterwards  added  to  it 
the  lygffiid  species  Oncopeltus  fasciatus  on 
the  strength  of  Montgomery's  earlier  observa- 
tions on  the  male  and  my  own  unpublished 
ones  on  both  sexes.  I  was  led  to  reexamine 
Nezara  hilaris  because  of  the  discovery  that  in 
the  closely  allied  southern  species  N.  viridula 
there  is  a  typical  and  very  unequal  pair  of 
idiochromosomes,  which  show  the  usual  re- 
.lationto  sex.  The  reexamination,  in  compari- 
son with  N.  viridula,  proves  that  in  my  earlier 


account  the  idiochromosome  p>air  was  incor- 
rectly identified,  and  that  in  N.  hilaris 
there  is  in  fact  a  slightly  unequal  pair  of 
idiochromosomes.  This  is,  however,  not  the 
smallest  pair  (which  is  common  to  the  two 
species)  as  both  Montgomery  and  I  were  led 
to  believe  from  the  size-relations  seen  in  other 
forms,  but  one  of  the  largest;  and  in  the 
second  division  it  does  not  lie  in  the  outer 
ring,  as  the  small  one  does  (a  very  exceptional 
position  for  the  idiochromosome  pair,  as  I 
pointed  out)  but  occupies  the  typical  position 
at  the  center  of  the  group.  The  inequality  of 
this  pair  in  N.  hilaris  may  readily  be  over- 
looked, since  it  is  but  slightly  marked — far 
less  than  in  N,  viridula,  and  perhaps  even  a 
little  less  than  in  Mineus,  as  heretofore 
described.  Moreover,  both  idiochromosomes 
are  more  elongated  than  the  other  chromo- 
somes and  often  of  nearly  the  same  diameter, 
but  differ  in  length.  In  polar  views,  therefore, 
the  inequality  often  can  not  be  made  out, 
though  in  side  views  it  constantly  appears. 
My  former  figure  of  such  a  view  actually 
shows  an  inequality  of  this  pair,  but  insuffi- 
ciently, the  smaller  member  being  represented 
a  little  too  long  and  thick.  The  inequality  is 
often  more  marked  than  in  the  particular 
specimen  there  figured. 

Nezara  can,  therefore,  no  longer  stand  as  a 
representative  of  the  "third  type"  recognized 
in  my  paper  of  1906,  and  Oncopeltus  must 
probably  take  its  place.  I  say  "probably" 
because  the  case  of  Nezara  shows  how  readily 
a  dimorphism  of  the  spermatozoa  may  esci^ 
detection  when  only  a  slight  size-difference 
between  the  idiochromosomes  exists.  Renewed 
studies  upon  Oncopelttts  (a  very  favorable 
object)  shows  that  a  slight  inequality  of  the 
idiochromosomes  may  in  fact  often  be  seen  at 
every  stage  of  the  spermatogenesis,  from  the 
pre-synaptic  period  onward.  Quite  as  oftoi, 
however,  they  appear  equal,  and  the  size- 
variation  appears  to  lie  within  the  range  of 
variability  in  the  other  chromosome-pairs.  A 
final  decision  in  regard  to  this  species  is  re- 
served for  a  future  more  detailed  account 

A  second  point  of  interest,  formerly  over- 
looked, is  the  existence  in  the  second  division 
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of  both  species  of  Nezara  of  a  quadripartite 
ekromosome,  composed  of  two  somewhat  un- 
equal components  and  having  exactly  the  form 
of  a  butterfly  with  wide-spread  wings.  This 
element,  always  lying  in  the  outer  ring  and  in 
constant  position  with  respect  to  the  spindle- 
azis,  divides  equally  into  two  double  elements. 
Each  6i>ermatid-nucleus  thus  receives  six 
single  chromosomes  (including  one  idiochro- 
moeome)  and  one  double  element;  though  the 
duality  of  the  latter  is  often  obscured  in  the 
later  anaphases.  This  phenomenon  may  indi- 
cate that  a  change  in  the  chromosome-number 
is  in  progress,  the  double  element  represent- 
ing either  the  initial  stages  in  the  separation 
of  one  of  the  "autosomes"  into  two  (as  ap- 
pears to  have  occurred  in  case  of  the  X-chro- 
mosome  of  Syromastes,  Fitchia,  etc.)  or  the 
final  stage  of  a  fusion  of  two  into  one. 

Edmund  B.  Wilson 

the   stbuotural   characteristics   and   rela- 
tions of  the  apodal  fishes^ 

The  characteristics  and  relations  of  the 
Apodals  (Apodes)  have  been  involved  in  much 
uncertainty  even  to  the  present  hour.  Never- 
theless, no  order  appears  to  be  really  more 
trenchantly  differentiated  when  a  sufficient 
number  of  skeletons  is  at  hand.  Their  chief 
characteristics  of  ordinal  value  may  be  given 
as  follows: 

Order  Apodes 

The  order  of  eels  or  apodals  is  composed  of 
fishes  with  a  skull  specialized  especially  by  its 
extension  forwards  and  the  coalescence  of  the 
ethmoid,  vomer  (and  premaxillaries?)  into  one 
piece  which  projects  and  is  clami>ed  laterally 
and  more  or  less  backwards  by  the  maxillaries, 
the  fusion  with  the  vomer  (f)  or  loss  of  the 
premaxillaries,  the  slight  development  of  the 
palatal  and  pterygoid  systems,  the  junction 
of  the  parietal  bones,  the  presence  of  a  chain 
of  suborbital  bones,  the  single  cotyloid  condyle 
for  the  articulation  of  the  vertebral  column, 
the  freedom  and  reduced  development  of 
the  shoulder  girdle  (and  in  some  the  com- 
plete loss),  the  single  coraco-scapular  plate 

'Abstract  of  a  communication  to  the  National 
Academy  of  Sciences,  April  21,  1910. 


in  which  are  ossified  the  hyi)ercoracoid  and 
hypocoracoid,  the  mesocoracoid  being  lost, 
the  brain  of  the  ordinary  teleost  type  but  with 
secondary  olfactory  lobes  in  front  of  the  prin- 
cipal ones,  the  great  development  of  the 
branchiostegal  apparatus,  and  the  development 
of  a  pneumatic  duct  between  the  air-bladder 
and  alimentary  canal,  and  the  loss  or  abdom- 
inal position  of  the  ventral  fins.  The  species 
propagate  in  the  sea  and  pass  through  a  pe^ 
culiar  stage  known  as  the  Leptocephalus  or 
Atopiehthps  form,  a  ribbon-like  translucent 
condition  from  which  develops  a  later  eel-like 
stage. 

All  the  known  sx)ecies  have  the  familiar 
eel-like  form  in  varying  degrees,  some  being 
much  stouter  and  others  excessively  elongated, 
but  the  form  is  not  an  ordinal  character,  al- 
though in  this  case  to  a  large  extent  coordi- 
nated with  such  characters.  The  absence  of 
ventrals  which  gave  name  to  the  order 
(Apodes)  is  falsified  by  extinct  representa- 
tives of  the  family  Anguillavidse,  although 
justified  by  all  the  living  species. 

Inasmuch  as  much  difference  of  opinion 
has  prevailed  respecting  the  homologies  of  the 
supraoral  dentigerous  bones,  and  as  silence 
respecting  them  might  be  interpreted  as  the 
result  of  ignorance  or  undue  disregard  of 
others,  some  explanation  seems  to  be  called 
for  here.  By  many  of  the  old  anatomists,  the 
upper  lateral  dentigerous  bones  were  consid- 
ered to  be  palatines,  but  that  view,  for  the 
most  part,  has  been  long  abandoned.  Becent 
high  authorities,  however,  have  regarded  the 
bones  in  question  as  not  homologous  for  the 
Munenids  compared  with  the  rest  of  the 
Apodals.  While  the  upper  bones  of  the  An- 
guillids  and  other  platyschistous  eels  have 
been  admitted  to  be  maxillaries,  the  lateral 
dentigerous  bones  of  the  Mursanids  have  been 
homologized  with  the  palatines  or  pterygoids. 
In  other  words,  according  to  one  author,  the 
Mursenids  have  the  '^maxillaries  absent,  re- 
placed by  the  palatopterygoid,  the  mouth  bor- 
dered by  the  latter  and  the  ethmo-vomer,''  ac- 
cording to  another,  by  ''the  toothed  ethmo* 
vomer  and  pterygoids."  Such  an  interpretation 
implies  that  the  dentigerous  bones,  so  much 
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alike  and  so  highly  specialized,  connected,  too, 
in  such  an  unusual  way  with  the  cranium, 
have  developed  from  two  extremely  different 
sources;  that  (1)  the  usual  dentigerous  bones 
have  retained  in  the  platyschistous  eds,  the 
functions  performed  in  other  fishes  but  under 
a  highly  specialized  form,  while  (2)  they  have 
been  lost  in  the  engyschistous  eels  and  bones 
(palatopterygoid),  which  had  be^i  much  re- 
duced or  atrophied  in  the  others,  have  been 
highly  developed  in  the  same  manner  but  at 
the  expense  of  the  dentigerous  bones  of  the 
typical  eels.  No  reason  has  been  assigned  for 
such  interpretations  but  it  is  probable  that  the 
posterior  connection  with  the  cranium  of  the 
dentigerous  bones  of  the  Mursenids  was  one 
cause.  We  are  thus  forced  into  one  or  other 
of  the  two  forks  of  a  dilemma:  which  is  the 
more  probable,  (1)  that  bones  of  two  very  dis- 
tinct and  disconnected  arches  have  been  in- 
versely developed  at  the  expense  of  each  other 
in  a  like  highly  specialized  manner,  or  (2) 
that  the  vomer-ethmoid  has  projected  in  one 
type  (Colocephals)  more  than  in  the  others 
(Euchelycephals)  ?  The  latter  alternative  has 
been  preferred  by  the  present  author. 

As  to  the  premaxillaries,  they  have  been 
considered  to  have  been  lost  by  recent  ichthy- 
ologists, but  it  is  at  least  possible  (or  even 
probable)  that  they  have  been  consolidated 
with  the  ethmo-vomer,  as  Peters  and  Jacoby 
contended. 

The  order,  as  now  limited,  is  represented  by 
two  suborders,  (1)  the  Euchelycephals,  in- 
cluding most  of  the  species,  and  (2)  the  Oolo- 
cephales,  including  (so  far  as  known)  only 
the  Mursenids.  The  only  near  relations  of  the 
apodals  are  the  Carencheli,  known  only  by  a 
single  species,  which  is  distinguished  by  the 
distinct  premaxillaries,  free  nasals,  etc. 

The  Lyomeri,  which  have  been  generally 
associated  with  the  apodals,  are  extremely  dis- 
tant and  contrast  with  them  by  the  absence 
of  most  of  the  characters  distinctive  of  the 
order.  Theo.  Gill 

THE    PROPER    RESTRIOnON    OF    EUOTNOPOTAMUS 

Some  time  ago  I  prox>osed  the  name  Ever* 
manneUa  to  replace  Od^ntostomus,  as  the  lat- 


ter was  found  to  be  preoccupied  in  moUusca. 
Since  then,  Dr.  0.  H.  Eigenmann,  overlook- 
ing my  use  of  this  name,  again  proposed 
Evermannella  as  a  new  genus  of  Gharacins. 
with  Cynopotamus  hiserialis  Garman  as  its 
type.  Subsequently  I  renamed  Dr.  Eigen- 
mann's  genus  Eitcynopotamus,  a  fact  he  seems 
to  have  entirely  neglected,  as  his  later  pro- 
posal of  Evermannolus  shows.  Thus  Ever- 
mannolus  must  be  considered  an  exact  syno- 
nym of  Eucynopotamus,  embracing  the  single 
species  E.  hiserialis.  The  wrongly  identified 
genus  Eucynopotamus  of  Eigenmann  may 
now  be  known  as  Galeooharax  gen.  nom.  nov. 
(type  Oynopotamus  gulo  Oope),  to  embrace 
the  species  0,  tMigdalenoB,  0.  hutneralis,  0. 
gulo  and  (?.  hnerii.  Henrt  W.  Fowleb 

Acaoemt  of  Natural  ScncircES 
OF  Philadelphia 


THE  AMERICAN  PHTTOPATHOLOGICAL 

SOCIETY.    II 

The  Mildew  of  Oineeng  oauaed  by  Phiftaphikora 
Caotorum  (Leb.  d  Cohn)  Bohroeter:  Professor 
H.  H.  Whetzel,  Ck>mell  University.  (Bead  by 
Mr.  V.  B.  Stewart) 

The  mildew  has  long  been  known  to  the  ginseng 
growers  of  Japan.  It  is  known  as  '' Koehi-ore," 
meaning  a  "  bending-at-the-loins,"  from  the  char- 
acteristic drooping  of  the  leaflets  at  the  end  of 
the  affected  petiole. 

The  relation  of  Phytophthora  caotorum  to  the 
disease  was  first  discovered  by  Hori  in  1904  as 
pointed  out  by  Van  Hook.  He  demonstrated  the 
constant  association  of  this  well-known  Phyoo- 
mycete  with  the  lesions  on  the  ginseng.  Van 
Hook  discovered  this  disease  in  Ohio  and  Kew 
York  in  May,  1905.  He  reports  the  constant 
abundance  of  oospores  of  P.  caotorum  in  the 
diseased  fftems.  So  far  as  can  be  determined 
from  the  literature  on  the  subject,  no  inoculation 
experiments  have  even  been  made  to  definitely 
establish  the  causal  relation  of  this  parasite  to 
this  disease. 

The  writer  has  observed  this  disease  on  an 
occasional  plant  in  ginseng  gardens  since  1906. 
An  epidemic  of  it  appeared  in  a  large  ginseng 
plantation  in  New  York  State  in  1909,  causing 
a  loss  of  more  than  20  per  cent,  in  some  beds. 
Microscopical  examination  of  a  large  number  of 
diseased  plants  showed  the  Phytophthora  always 
present  in  great  abundance. 
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A  otreful  ttndy  waa  nude  of  the  morphology 
of  Um  pftruite  uid  ita  relation  to  the  host  tiMuea. 
ThcM  atndi«a  showed  maoh  the  Huofl  conditioiu  as 
those  reported  by  Hartig  for  this  fungus  on  forest 
seedlings. 

A  series  of  careful  inoculation  experiments 
were  made  as  follows:  (a)  with  conidia  from 
diseased  plsjits  to  healthy  ones,  (b)  with  motile 
swarm  spores  in  water  to  healthy  plants,  (o) 
with  mycelium  from  pure  cultures  of  the  fungus 
to  healthy  plants. 

In  every  case  there  was  prompt  infection,  with 
the  resulting  lesions  oharaetAriotia  of  the  disease. 
Ulcroscopical  examination  of  the  diseaaed  por- 
tions showed  the  conidia  and  mycelium  of  P. 
aaatOTUM  in  abundance. 

Pure  cultures  of  the  fungus  were  obtained  by 
peeling  back  the  epidennis  on  diseased  stems  and 
transferring  bits  of  diseased  tissue  to  sterilized 
bean  pods.  Oospores  are  produced  abundantly  in 
eulturee.  The  isolation  of  this  fungus  in  pure 
culture  has  not  heretofore  been  accomplished  ~  so 
far  as  the  writer  knows.  It  is  therefore  the  third 
species  of  the  genns  PkytophfKora  to  be  brought 
under  cuItiTation, 
On  the  Relationthip   of  certain  Bacterial  Soft- 

rote   of   TegetahUa:   Frofeseor  W.  J.   Mobsk, 

Haine   Agricultural   Experiment   Station,   and 

Dr.  H.  A.   Habdino,   New  York  Agricultural 

Experiment  Station. 

The  organiams  studied  include  several  named 
species  of  soft-rot  bacteria,  in  addition  to  nearly 
forty  other  strains  isolated  during  the  progress 
of  the  investigation.  The;  represent  pathc^ens 
from  various  cultivated  v^^etablee,  and  one  each 
from  the  iris  and  calla  lily,  obtained  from  widely 
separated  sections  of  Europe  and  the  United 
StAtes. 

The  data  were  accumulated  In  two  different 
laboratories,  extending  over  a  period  of  several 
years,  and  the  more  important  determinations 
were  checked  by  four  different  workers.  Some 
12,000  subcultures  were  used  and  over  1^00  fer- 
mentation tube  tests  made,  resulting  in  the  con- 
clusion that  the  organisms  comprising  the  group 
are  Identical  in  all  morphological,  cultural,  phys- 
ical and  biochemical  features  except  in  ability  to 
ferment  dextrose,  lactose  and  saccharose. 

An  almost  complete  series  of  organisms  was 
obtained,  showing  all  except  two  of  the  possible 
combinations  of  fermentative  ability  from  an 
organism  which  regularly  produced  visible  gas  in 
fermentation  tubes  containing  any  <Hie  <rf  the 
three  carbohydrates  mentioned  to  one  which  never 


produced  visible  gas  from  eitl 
the  final  deciaion  as  to  dassi 
till  work  upon  the  pathogenl 
strains  or  described  species 
writers  feel  that  baaed  on 
studies  alone  the  group  shou 
one  somewhat  variable  specie) 
carotovoTv*  Jones  is  the  eat 
should  therefore  be  considered 

(Data  to  appear  as  Technict 
^ew  York  Experiment  Station, 
first  Annual  Beport  of  the  V 
Station.) 
Timothy  Butt  in  th«  United  t 

Joan  son.  Bureau  of  Plant 

Timothy  rust  was  reported  i 
by  Treleaee  as  early  aa  1882. 
it  from  Iowa  In  ISfll.  Froi 
mention  of  the  parasite  in  thi 
been  found.  In  IMS  the  rm 
in  the  timothy-breeding  plati 
Experiment  Farm,  Virginia, 
has  been  common  in  many  loo 
reported  from  all  the  states  ea 
and  north  of  Tennessee  with  i 
New  England  states.  New  Jers 
from  Minnesota  and  Iowa. 

The  rust  is  similax  in  gene 
morphological  characteristlca 
inia  Fen.,  on  wheat.  Its  Kcli 
nitely  known  in  thia  count 
Henning,  working  with  a  n 
Sweden,  were  able  to  produce 
once  in  nine  trials,  and  that  ( 
inoculation  against  02  plac< 
negative  results.  In  triala  i 
were  unsuccessful  In  2S  in< 
berries.  They  concluded  that 
tinot  species  and  named  it 
tuuia.  Eem  considera  it  "i 
poouUformia  {gramitiii*)  or  a 
ical  species." 

Inoculation  experiments  wil 
various  grasses  in  the  greenhoi 
D.  C,  demonstrate  that  the 
States  and  the  rust  in  Enropt 
that  the  apedes  Is  not  well  fizi 
fers  easUy  to  Avena  tativa,  i 
(iMM  elotior,  Dactylit  glomen 
eUaiua  and  Poa  oomprttta.  I 
on  I'HtMum  vwtgvre  and  Boi 
n^^ative  results. 

Timothy  plants  brought  ii 
from  Arlington  Experiment  Fi 
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nary  19  and  March  12,  1908,  began  to  produce 
fresh  uredosporea  within  six  days  alter  trans- 
planting. In  the  field  fresh  rust  pustules  on 
new  growth  of  timothy  were  cQmmon  from  March 
13  on.  Thus  the  rust  mycelium  is  able  to  live 
through  the  winter  in  this  locality.  How  the 
rust  winters  further  north  has  not  been  deter- 
mined. The  teleuto  stage  is  more  common  in 
Pennsylvania  and  New  York  than  at  the  Arlington 
Experiment  Farm,  but  as  the  scial  stage  is  per- 
haps rare  in  the  United  States  the  occurrence  of 
teleutospores  is  of  doubtful  importance. 

In  timothy-breeding  work  at  the  Arlington 
Experiment  Farm  in  1908  and  1909,  W.  J.  Morse, 
of  the  United  States  Department  of  Agriculture, 
found  that  the  difference  in  varietal  redstanoe  of 
timothies  to  rust  is  well  marked.  This  has  als« 
been  determined  in  greenhouse  experiments,  and, 
although  no  variety  or  strain  of  timothy  has 
been  found  to  be  entirely  immune,  there  is  a  very 
noticeable  difference  in  the  degree  of  suscepti- 
bility of  the  different  varieties  to  rust. 

Floret  Sterility  of  Wheats  in  the  Southweet: 
Mr.  Edw.  C.  J0H19B017,  Bureau  of  Plant  In- 
dustry. 

Floret  sterility  of  wheat,  or  the  non-develop- 
ment of  kernels  in  florets  of  otherwise  normal 
epikelets,  is  common  in  the  southwest,  especially 
in  parts  of  Texas  and  Oklahoma.  The  trouble  has 
been  variously  attributed  to  insects,  imperfect 
fungi,  rusts  and  physiological  conditions,  but  until 
recently  no  experiments  have  been  performed  to 
demonstrate  what  are  the  principal  causes. 

In  1908  and  1900  investigations  were  under- 
taken at  San  Antonio,  Texas.  There  the  per  cent, 
of  sterile  florets  in  wheats  was  30  to  50  per  cent, 
and  12  to  15  per  oent.  for  the  two  years,  respect- 
ively. Although  the  exact  rOle  played  by  wheat 
thripB  was  not  established, '  their  importance  as 
agents  for  spore  dissemination  was  noticed.  As 
many  as  five  rust  spores  and  three  conidial  spores 
of  imperfect  fungi  were  observed  on  the  antenne 
and  appendages  of  a  single  thrip.  As  the  thrips 
are  exceedingly  active  and  penetrate  between  the 
glumes  of  florets,  spores  are  often  carried  into  the 
young  wheat  flowers. 

Ovaries  of  sterile  florets  were  almost  invariably 
affected  with  fungi.  Cladoaporium  graminum 
Cda.,  and  Stemphylium  n.  sp.  were  common  on 
the  leaves  and  diseased  ovaries  of  affected  grain 
and  rusts,  both  Puocinia  graminie  Pers.  and 
Puooinia  ruhigo-vera  (D.  C.)  Wint.,  almost  in- 
variably were  present  in  the  florets.  Inoculation 
of  florets  with  spores  of  pure  cultures  of  dado- 


eporium  graminum  Cda.  and  Btemphylium  n.  sp. 
were  made  by  dropping  a  mixture  of  spores  and 
water  between  the  glumes  held  apart  with 
tweezers.  This  increased  the  percentage  oi  sterile 
florets.  The  increase  amounted  to  three  per  cent, 
where  432  florets  were  inoculated  with  the  former 
species  and  195  florets  similarly  treated  with 
sterile  water  were  used  for  control,  and  1.9  and 
9.19  per  cent.,  respectively,  where  186  and  301 
florets  were  inoculated  with  the  latter,  and  195 
and  198  florets  treated  with  sterile  water  were 
used  for  controls. 

Similar  inoculations  with  uredospores  of  Puo- 
dnia  graminie  increased  the  sterility  21.03  per 
cent,  where  93  florets  weire  inoculated  and  206 
florets  were  used  for  control.  In  two  sets  oi 
inoculations  where  the  wheat  heads  were  soaked 
in  water  full  of  spores  an  increase  of  sterility  of 
7.36  per  cent,  and  6.08  per  ooit.  resulted  where 
85  florets  and  264  florets,  respectively,  were  in- 
oculated and  106  florets  and  151  florets  similarly 
treated  with  sterile  water  were  used  for  controls. 

No  precautions  were  taken  to  prevent  drying 
of  the  heads  after  inoculation,  except  covering 
both  inoculated  and  control  heads  with  tissue 
paper  for  two  days.  In  the  hot,  clear  days  which 
followed  the  heads  dried  very  quickly  and  the 
per  cent,  of  infection  was  reduced.  In  an  experi- 
ment where  the  wheat  plants  were  screened  from 
the  direct  rays  of  the  sun  an  increase  of  sterility 
of  12.32  per  cent,  above  that  in  adjacent  unshaded 
control  plants  resulted.  No  artificial  inoculatimi 
was  performed.  Shading  prevented  rapid  drying 
in  the  mornings  and  thus  gave  better  conditions 
for  the  development  of  fungi. 

The  experiments  show  that  rusts  and  associated 
fungi,  chief  of  which  is  Stemphylium  n.  sp.,  are 
undoubtedly  the  most  important  causes  of  floret 
sterility  of  wheats  in  the  southwest.  That  similar 
conditions  often  exist  in  other  localities  was  dem- 
onstrated at  Minnesota  in  1909.  In  the  plats  for 
rust  resistance  breeding  all  the  grains  when  in 
bloom  were  sprayed  with  rust  spores.  In  all  the 
non-resistant  wheats  a  large  per  cent,  of  the 
florets  produced  no  kernels  on  account  of  rust 
infection  in  the  heads,  while  in  adjacent  un- 
sprayed  plats  such  sterility  was  not  marked. 

Bacterial   Blight    of    Mulberry:    Dr.    Ebwik   F. 

Smith,  Department  of  Agriculture. 

In  1890  Cuboni  and  Garbini  studied  a  diseass 
of  the  mulberry  about  Verona.  This  was  ascribed 
to  a  DiplooQocua  believed  to  be  identical  with  or 
akin  to  Streptoooocue  hombycie,  supposed  to  be 
the  cause  of  a  disease  of  silk-worms.    Successful 
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inoculAtioBB  were  claimed.  In  1S01--B2  Maeehiatti 
published  pspen  on  the  dueaae,  confirming  the 
viewi  of  Cnboni  and  claiming  aucceHful  inocula- 
tiona.  In  1S04  Bo;er  and  Lambert,  in  France, 
■todied  a  bligbt  of  mulberries,  obtained  inocula- 
tions from  cultnres,  and  named  the  organism 
Bacterium  mori,  but  did  not  describe  it.  In  1897 
Peglion  confirmed  Macchiatti's  views,  obtained 
infections  on  leares  and  aboots  in  three  da7s' 
time,  and  stated  the  organism  to  be  yellow  and 
a  liquefler  of  gelatin.  Possiblj  he  was  worldng 
with  mixed  cultures. 

In  1005  the  writer  made  isolations  friHn  blight- 
ing mulberry  leaves,  and,  influenced  by  tlie  Italian 
work,  paid  attention  only  to  such  poured-piate 
ooloniea  as  were  distinctly  yellow.  Two  yellow 
forma  were  isolat«d  and  thorough  inoculations 
were  made  on  growing  leave*  aikd  shoots  of  mul- 
berries, but,  contraiy  to  expectation,  no  trace  of 
infections  was  obtained.  The  diseased  material 
came  from  Georgia. 

In  1B08  plates  made  from  Georgia  material 
showed  the  bulk  of  the  bacteria  in  the  freshly 
blighting  sterns  to  be  a  white  species.  With  tliis 
white  organism  numerous  successful  infections 
were  obtained  OQ  two  varieties  of  mulberry,  on 
both  leaves  and  stems.  With  pure  cultures  plated 
from  such  blighting  shoots,  many  additional  in- 
fections were  obtained.  Independently  at  about 
the  same  time  two  of  my  co-workers  obtained 
confirmatory  results  with  the  same  white  organ- 
ism: (1)  isolations  and  successful  inoculations 
on  the  Pacific  slope  by  Ur.  P.  J.  {yOara  (oral 
communication);  (2)  isolations  and  successful 
inoculations  in  Arkansas  by  Hr.  James  Birch 
Borer  ( oral  communication ) .  Typical-looking 
enltures  were  received  from  both  men  and  with 
the  Arkansas  organism  successful  inoculations 
were  made  in  a  Department  of  Agriculture  hot- 
house under  my  direotiim  and  also  by  Mr.  Borer 
Umtelf.  There  is,  therefore,  no  doubt  whatever 
as  to  the  infectious  nature  of  the  white  organism. 
Whether  the  Italians  who  have  secured  infeotiona 
inoculated  with  mixed  cultures,  one  constituent 
of  which  was  this  whito  organism,  or  whether 
there  is  also  a  yellow  organism  {BaeiUtu  OuioiU- 
amit  Maech.)  eapable  of  causing  a  bacterial 
bli^t  of  mulberry,  must  be  left  an  open  question. 
If  the  latter  supposition  be  true  then  Ouboniaiuu 
is  perhaps  the  proper  spedflo  name  for  the  yellow 
OTganiam. 

Inasmuch  as  B<^r  and  Lambert  obtained  in- 
fections with  their  Baoleriwa  mori,  and  have  not 
made    any    tnoorrect    atatementa    respecting    its 


character,  I  have  adopted  their  n 
white  organism,  with  the  fcdiow 
charaeterization : 

Baoterium  mori  B.  k  L.  emend. 
causing  a  blight  of  leaves  and  you 
the  mulberry.  Spots  at  first  water- 
Bunlcen  and  black;  foliage  more  or  li 
shoots  soon  show  sunken,  black  stri 
terminal  portions.  Action  of  di 
prompt.  In  very  young  shoots  all  tl 
involved— wood,  pith  and  bark  beinj 
the  bacteria.  In  older  shoots  the 
oonfined  mostly  to  the  xylem  and 
the  vessels,  where  tyloses  are  produce 
of  the  stimulus  of  the  organism. 

The  organism  is  motile  fay  mean 
flagellum,  sometimes  two  are  pre 
actively  motile  when  examined  in  a 
made  from  a  three-day  agar  cultur 
as  single  rods,  pairs  and  short  or 
The  ends  of  the  rod  are  rounded  a: 
of  size  are  1.8  to  4.6  /i  X  O.B  to  1.3 
3.S  li  X  1.2  tl.  No  spores  have  b( 
Pseudorax^ltEa  occur,  and  involutio) 
■e^i  in  beef-bouillon  containing  d  pei 
chloride.  It  stains  readily  with  i 
but  not  by  gram. 

Colonist  on  +  15  Agar  of  SS"  C- 
growing,  round,  smooth,  flat,  edge  en 
undulate  after  some  days,  internal 
ticulate  or  striate. 

Young  Agar  Strtakt.— Growth  moc 
ing,  flat,  dull,  smooth,  becoming  fit) 
translucent,  slimy,  odorless,  vrhite, 
stained. 

Agar  iSla6«.— Best  growth  at  top. 

Potato.— Growth  moderate,  spr 
glistening,  smooth,  white  to  dirty 
and  medium  grayed,  only  slight  ■ 

Lceffivr't  Blood  Serum.- Streak  ^ 
glistening,  smooth,  white.  No  chanf 
substratum  or  liquefaction   (two  mi 

Surface  Ooloniea  on  +  10  Tfutrie 
Flat,  slow-growing,  round  to  in 
lobate-erose  msigins. 

Oelatin  Slabs.— Beat  growth  at  to\ 
filiform,  no  stain,  no  liquefaction. 

Fepttmmed  Beef-broth  ( -f- 15)  .- 
pellicle,  which  breaks  into  fragment 
sinks,  forming  a  floeeulent  fluid;  i 
donding  (clear  after  three  monti 
always  best  at  the  top,  no  distinct  o 

If JU:.— Coagulation  absent,  fluid  1 
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by  destruction  of  the  fat.  After  three  months, 
and  considerable  evaporation,  the  fluid  is  more 
or  less  gelatinous  and  somewhat  brownish  (the 
ochraceous  to  ochraceous-buff  of  Ridgway,  and 
near  the  ochroleucous  of  Saccardo) .  In  such  cul- 
tuies  there  is  always  a  small  amount  of  pure 
white  bacterial  precipitate  and  the  microscope 
shows  entire  absence  of  fat  globules.  Such  milk 
is  translucent,  strongly  alkaline  and  not  viscid. 
At  no  time  does  the  culture  show  any  acid  reac- 
tion or  any  striking  reduction  of  litmus.  Purple 
litmus  milk  blues  promptly. 

Oohn'9  Bolution.—'SQ  growth,  or  very  scanty, 

XjMchinaky^a    jSfokaion.— Copious    growth,    not 

viscid,    heavy    fragile    pellicle,    sinking    readily. 

Fluid  bluish-fluorescent  as  early  as  the  fifth  to 

tenth  day. 

Bodium  C/tlorWtf.— Tolerates  6.5  per  cent, 
sodium  chloride  in  -f  15  peptonized  beef-bouillon. 
It  also  grew  twice  in  presence  of  7  per  cent, 
sodium  chloride,  but  failed  once  when  less  co- 
piously inoculated  and  did  not  grow  in  9  per  cent, 
sodium  chloride  bouillon. 

CWorofonw.— Grew  unrestrainedly  and  for  a 
long  time  in  bouillon  standing  over  chloroform. 

Fermentation  Tuftcs.— Does  not  produce  gas  or 
cloud  closed  arm  in  peptone  water  containing  any 
of  the  following  carbon  compounds:  dextrose, 
cane-sugar,  milk-sugar,  maltose,  glycerine  or  man- 
nit.    Strongly  aerobic. 

Indol  Produotion.—Ahmnt  or  feeble. 

yi«ri*«.— Nitrates  not  reduced  to  nitrites  in 

be  ef -bouillon. 

Temperature  iJelafiofW.— Thermal  death  point 
about  51.5*  C.  Maximum  temperature  for  growth 
about  35**  C.  Remains  alive  only  a  short  time 
at  this  temperature.  Minimum  temperature  for 
growth  below  1**  G. 

Drying.— Rather  resistant  on  cover-glasses— 
alive  after  30  days,  and  another  time  after  50 

days. 

iSfimZi^W.— Sensitive.  Exposed  in  thin  sowings 
in  -f  15  nutrient  agar  in  Petri  dishes  bottom  up 
on  ice,  one  half  of  each  plate  covered,  seventy  per 
cent,  were  killed  by  15  minutes'  exposure,  one 
hundred  per  cent,  by  35  minutes'  exposure,  and 
ninety-five  per  cent,  by  26  minutes'  exposure. 
Colonies  on  the  covered  side  developed  freely. 

The  following  are  recommended  as  quick  tests 
for  differential  purposes:  Pitfield's  fiagella  stain, 
peptonized  beef-broth,  Uschinsky's  solution,  Cohn's 
solution  (5  days),  litmus  milk,  nitrate  bouillon, 
sodium  chloride  bouillon  (5  per  cent.),  gelatin 
and  agar  plates;   inoculation  b^   needle-puncture 


into  young  rapidly  growing  shoots  of  susceptible 
species  of  Morus,  which  should  show  water-soaked 
spots  in  7  days  or  less. 

A  New  Spot  Disease  of  Cauliflower:  Lucia  Mg- 

CuLLOCH.     (Read  by  title.) 
A  New  Tomato  Disease  of  Economic  Importance: 
Dr.  Ebwin  F.  SicTTH,  Department  of  Agricul- 
ture. 

In  the  sunmier  of  1909  my  attention  was  called 
to  a  stem  disease  of  tomatoes  prevalent  in  the 
vicinity  of  Grand  Rapids,  Mich.  Microscopic  ex- 
aminations showed  absence  of  fungi  and  great 
numbers  of  bacteria  with  considerable  destructicm 
of  the  inner  tissues.  Petri-dish  poured-plates 
were  made  from  these  stems  and  the  organism 
occurring  in  the  plates  proved  to  be  a  yellow 
schizomycete.  Inoculations  were  made  on  July  27 
in  the  open  with  material  taken  directly  from  the 
stems  and  shaken  in  bouillon,  and  the  disease 
(gross  appearance  and  histological  phenomena) 
was  in  this  way  reproduced  in  a  number  of  large 
tomato  plants,  progressing  slowly,  however. 
Poured-plates  made  from  the  interior  of  these 
plants  demonstrated  the  presence  of  the  same 
yellow  organism  in  enormous  numbers  and  an- 
other series  of  inoculations  was  made  in  October 
in  one  of  our  hothouses,  using  sub-cultures  from 
typical  colonies  on  these  poured-plates.  The  re- 
sults were  the  same  as  in  case  of  the  direct  in- 
oculations—all the  plants  contracted  the  disease, 
became  stunted  and  were  finally  destroyed  by  it, 
but  its  progress  was  relatively  slow,  one  or  two 
leaves  at  a  time  slowly  wilting  or  yellowing  and 
shriveling;  in  other  words^  there  is  not  that  sud- 
den collapse  of  the  whole  plant  so  characteristic 
of  the  southern  bacterial  disease  of  tomatoes 
(photographs  were  passed  about  showing  various 
stages  of  this  disease  as  obtained  by  pure  eultnre 
inoculations). 

The  bacteria  are  very  abundant  in  the  vascular 
bundles,  but  the  brown  staining  is  less  pronounced 
than  in  case  of  the  disease  due  to  Baeterium 
solanacearum. 

The  bacteria  occur  in  the  vascular  system,  but 
also  hollow  out  cavities  in  pith  and  bark.  The 
foliage  is  stimted  and  becomes  yellowish,  one  leaf 
and  one  branch  after  another  slowly  succumbing 
to  the  disease.  I  am  not  sure  whether  the  disease 
begins  above  ground  or  below.  Whether  the  fruit 
itself  shows  the  bacterial  infection  or  not  must 
also  be  left  an  open  question.  In  the  field,  tonuip 
toes  from  such  plants  were  frequently  brown 
spotted;  but  the  origin  of  this  brown  spotting  is 
still  in  some  doubt. 
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[Since  the  above  paragraph  was  written  many 
of  our  check  tomatoes  in  hothouses  have  con- 
tracted the  disease,  also  much  younger  tomato 
plants  on  neighboring  benches^  together  with  a 
purple-flowered  spiny  Porto  Rican  weed  {8olanw9^ 
glohifemml)  grown  in  the  house  because  of  its 
reported  resistance  to  the  brown  rot.  Not  in  a 
long  time  have  we  had  such  a  wholesale  escape 
of  a  bacterial  disease  to  our  check  plants,  and 
the  indications  are  that  the  disease  is  readily 
oommimicated  from  plant  to  plant  through  the 
parts  above  ground,  this  being  favored  by  libera- 
tion of  the  bacteria  through  the  frequent  cracking 
open  of  the  diseased  stems.  We  have  also  found 
the  bacteria  abundant  in  the  fruits  of  diseased 
plants.] 

The  losses  around  Grand  Rapids,  Mich.,  last 
year  amounted  to  eight  or  ten  thousand  dollars, 
and  the  writer  has  some  evidence  indicating  that 
the  disease  is  prevalent  in  other  parts  of  the 
northern  United  States,  and  has  probably  hitherto 
been  confused  with  the  more  rapidly  acting  dis- 
ease due  to  Bacterium  solanaoearum.  I  suspect 
it  to  be  a  disease  of  hothouses  as  well  as  of  the 
open. 

Only  some  preliminary  notes  can  be  offered  at 
the  present  time  on  the  cultural  characteristics  of 
this  organism,  which  may  be  known  as  Boo- 
ierium  (f)  Miohiganenee.  Some  of  these  char- 
acters are  as  follows: 

The  organism  when  taken  from  the  vessels  is  a 
short  rod  with  rounded  ends,  single  or  in  pairs, 
termo-like;  taken  from  ten-day  agar  culture  and 
stained  with  carbol  fuchsin,  the  majority  are 
0.36  to  0.4  X  0.8  to  1.0  fi.  The  writer  observed  no 
active  self-motility  when  taken  from  the  stem  or 
old  agar-cultures  and  examined  in  water.  On 
staining  yoimg  agar-cultures  for  flagella  they 
appeared  to  be  polar,  but  no  good  preparations 
were  secured. 

In  morphology,  as  taken  from  the  stem,  the 
organism  closely  resembles  Bacterium  solaiKioe' 
arum  as  it  occurs  in  the  southeastern  part  of  the 
United  States.  The  organism  from  the  stems 
came  up  rather  slowly  in  -f  15  agar-plates,  the 
first  colonies  to  appear  being  a  few  scattering 
intruders.  Afterwards  the  right  organism  ap- 
peared plentifully  in  the  form  of  pale  yellow, 
smooth,  wet-shining,  round  surface  colonies  not 
unlike  those  of  Bacterium  oampeatre.  The  buried 
colonies  were  small,  round  to  broadly  elliptical. 
The  intruders  in  this  case  formed  wrinkled,  raised, 
gummy-looking,  roundish  yellow  colonies. 

Agar  £f^a&8.— Surface  growth  in    15  days,   at 


26®  C,  10  mm.  in  diameter,  canary  yellow,  smooth, 
shining,  opaque,  flat^  viscid.  Stab  growth  finely 
saccate.    Grows  slowly  on  agar. 

CoTf^medl  Agar  H^a5«.~ Scanty,  pale  yellow 
surface  growth.  Moderate  stab  growth;  better 
than  in  peptonized  beef-agar. 

Potato  Oylindere,— After  a  month's  growth 
moderate,  spreading,  thin,  smooth,  canary  yellow; 
moderate  amount  of  yellow  precipitate  in  the 
liquid  which  is  clear,  i.  e.,  not  thickened;  potato 
slightly  browned.  This  serves  to  distinguish  the 
organism  from  Bacterium  oampestre  and  BttO' 
terium  phaeeoli.  The  potato  be<x>mes  alkaline  to 
litmus  paper.  Only  a  small  portion  of  the  starch 
is  destroyed. 

Nitrate  Boi^tZIon.— Does  not  reduce  nitrates  to 
nitrites. 

Cohn*8  8olution,^'No  growth. 

if ilA:.— After  fifteen  days  the  surface  of  the 
milk  is  yellow  (canary  yellow  to  a  depth  of  3 
to  4  mm.) .  There  is  also  a  yellow  rim  2  to  8  mm. 
wide.  In  the  lower  part  of  the  tube  the  milk  was 
cream  color,  and  was  not  solidified.  The  yellow 
layer  on  the  surface  increased  in  depth  until  at 
the  end  of  a  month  it  was  10  to  12  mm.  in  depth 
and  yellow,  the  milk  below  having  become  a  deep 
cream  color,  thick  and  smooth  like  butter.  At 
this  time  there  was  some  yellow  precipitate  at  the 
bottom  of  the  tube.  In  another  set  of  test-tube 
cultures  the  milk  at  the  end  of  fifty  days  showed 
a  yellow  translucent  whey  12  to  26  mm.  in  depth, 
the  curd  being  deep  cream  color.  There  is  prob- 
ably a  lab  ferment. 

Litmue  ifitib.— The  litmus  is  reduced.  At  the 
end  of  fifteen  days  the  medium  was  uniformly 
pale  gray  (Saccardo's  griseus)  and  liquid  through- 
out. After  a  month  the  litmus  color  had  nearly 
all  disappeared,  the  milk  being  dirty  cream  color 
and  somewhat  thickened. 

Beef  BottiUon.— The  appearance  at  the  end  of 
fifteen  days  was  as  follows:  Moderate  clouding, 
thin  white  flocculent  masses  suspended  in  the 
medium.  A  moderate  slimy  precipitate,  which 
rises  in  long  strings  on  whirling;  these  break 
with  shaking,  but  do  not  readily  dissolve.  No  rim 
or  pellicle.  After  another  three  weeks,  rolling 
clouds,  densest  at  surface,  wide  patches  of  rim, 
no  pellicle;  precipitate  moderate,  yellowish,  viscid, 
rises  in  a  swirl  on  whirling.  Organism  grows 
slowly  in  -f  16  bouillon. 

Oelatin  £fta5s.— Growth  after  five  weeks  scant, 
canary  yellow,  surface  smooth,  shining,  slight  in 
the  stab,  no  liquefaction  (temperature  14**  to 
16°  C). 
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Very  little  U  yet  knowa  respecting  the  methods 
of  natural  infection  or  the  period  of  incubation. 
I  am  inclined  to  think,  however,  that  the  infec- 
tion takes  place  several  weeks  before  there  is  any 
general  indication  of  the  disease  in  the  fields,  and 
possibly  dates  from  the  time  of  transplanting. 

Sulphur  Injury  to  Potato   Tubers:  Mr.   W.   A. 

Obton  and  Miss  Ethel  C.  Field,  Bureau  of 

Plant  Industry. 

This  paper  is  the  outgrowth  of  experiments 
conducted  in  California  in  1909  for  the  control  of 
potato  scab.  Among  other  substances  flowers  of 
sulphur  was  used  in  varying  quantities  to  disin- 
fect soils  where  the  scab  fungus  was  present.  On 
digging  the  crop,  many  tubers  from  the  sulphured 
rows  showed  sunken,  dark  spots  from  5  to  30  mm. 
in  diameter,  which  were  relatively  free  from 
fungous  or  bacterial  infection.  These  spots  oc- 
curred only  in  tubers  from  sulphured  rows.  They 
were  more  numerous  in  the  heavily  sulphured 
plots,  but  were  present  even  where  the  seed  piece 
had  merely  been  dipped  in  sulphur.  Potatoes 
exposed  to  sulphur  fumes  in  the  laboratory  devel- 
oped similar  depressed  spots. 

This  injury  has  apparently  not  been  observed 
in  the  sulphur  experiments  conducted  in  the  east. 
The  California  soils  are  peat  and  in  late  fall 
became  quite  dry  near  the  surface,  so  that  vola- 
tilization of  the  sulphur  could  easily  have  oc- 
curred. 

Ouihreak  of  PottUo  Canker  (OhryBophlyotis  endo- 
hiotioa  Sohilb,)  in  Newfoundland,  and  the 
Danger  of  its  Introduction  into  the  United 
States:  Dr.  H.  T.  GtJssow,  Central  Experi- 
mental Farm,  Ottawa. 

This  well-known  European  potato  disease  has 
been  recognized  in  specimens  which  I  received 
from  Red  Island,  Placentia  Bay,  N.  F.  The  dis- 
ease is  due  to  a  fungus  of  the  order  ChitridineeB 
and  was  named  by  its  discoverer.  Professor  Schil- 
bersky,  in  1896,  Ohrysophlyctis  endobiotica.  The 
fungus  attacks  the  tubers,  but  cases  have  been 
observed  wherfe  the  leaves  closely  above  ground 
were  also  attacked.  The  changes  due  to  the 
fungus  on  the  tubers  are  very  characteristic. 
Unfortunately  the  disease  is  not  noticeable  in  the 
field  until  the  crop  is  harvested,  when  it  will  be 
shown  that  the  tubers  are  covered— according  to 
the  severity  of  the  attack— either  at  the  eyes  only, 
or  half  or  wholly  by  peculiar  excrescences,  not 
unlike  the  common  crown  galls  of  fruit  trees. 
When  a  tuber  is  wholly  covered  with  these  excres^ 
cences  they  have  lost  all  resemblance  to  potatoes 


and  appear  like  irregular  lumps  of  clay  or  ooke. 
The  fungus  lives  in  the  cells  of  these  excresoenoes, 
which  are  not  covered  by  the  epidermis.  It  ii 
present  in  these  cells,  first,  as  a  more  or  less  frse 
Plasmodium;  second,  as  hyaline  globular  bcdies, 
enclosed  by  a  thick  membrane  and  third,  as  yel- 
lowish brown  resting  spores  very  similar  in  ap- 
pearance to  those  of  the  Peronospora.  This 
latter  stage  is  the  most  oonimon  one.  The  spores 
are  very  diffieult  to  germinate  artificially.  Suc- 
cessful germinaticm  test  showed  that  the  spotes 
burst  and  numerous  swarm  spores  were  liberated. 
These  swarm  spores  infect  new  cells  passing 
through  the  different  stages— all  of  which  aie 
unsatisfactorily  known— indeed  it  is  doubtful 
whether  there  is  any  justification  for  the  new 
generic  name  as  described.  The  tubers  decay  by 
the  action  of  the  parasite  and  when  harvested 
break  to  pieces  and  thus  the  soil  becomes  infected. 
The  disease  made  its  appearance  in  1901  in  Eng- 
land, is  now  present  in  Ireland,  Sootland,  Seia- 
dinavia,  Germany  and  other  European  countries, 
but  was  not,  until  its  discovery  in  Newfoundland, 
known  on  this  side  of  the  Atlantic  A  visit  to 
Newfoundland  led  to  the  discovery  of  the  diiesse 
all  over  the  neighboriiood,  and  subsequently  it 
was  found  to  exist  in  other  localities  as  well 
As  it  was  pointed  out  to  me  on  inquiry  that 
potatoes  were  imported  in  small  quantities  to  the 
United  States  and  Canada,  great  precaution  is 
necessary  to  prevent  the  introduction  and  estab- 
lishment of  this  serious  pest.  On  acoouiit  of  the 
dangerous  nature  of  the  disease  it  warn  recom- 
mended that  immediate  action  should  be  taken  to 
safeguard  the  interest  of  the  American  and 
Canadian  farmers,  and  a  eonunittee  be  appointed 
to  consider  the  best  means  of  dealing  with  the 
possible  danger  from  its  introduction  into  the 
United  States.  The  fungus  has  also  been  referred 
to  as  (Edomyoes  lejnroides  Trabut,  but  it  is 
very  different  from  this  fungus,  which  according 
to  Magnus  is  synonymous  with  Synehytriwn 
pwtcoosam. 

Rhieootonia  Stem  Rot  of  Beans:  Mr.  M.  F.  Bae- 

BUS,  Cornell  University. 

While  working  on  bean  diseases  in  the  vicinity 
of  Oneida,  N.  Y.,  during  the  summer  of  1900, 
quite  a  large  percentage  of  plants  were  noticed  to 
be  affected  with  a  disease  which  caused  cankers  on 
the  parts  of  the  stem  below  or  at  the  surface  ei 
the  groimd,  these  lesions  frequently  encircling  the 
stem,  causing  it  to  break  over  and  resulting  in 
the  death  of  the  plant.  In  «ome  fields  as  much 
as  30  per  cent,  of  the  plants  became  thus  affected. 
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During  the  following  Mason  at  the  aame  place  the 
diwase  was  found  to  be  bb  pievalent  as  it  was 
the  fear  before.  In  some  fielda  it  caused  the 
death  of  at  least  6-6  per  cent,  of  the  seedlings, 
and,  later  in  the  season  after  a  rain?  spell,  a  large 
percentage  of  the  pods  in  contact  with  the  ground 
became  infected. 

When  diseased  stems  or  pods  were  placed  in  a 
moist  chamber  over  night  a  fine  moldy  growth 
surrounded  them.  Direct  cultures  made  from  the 
stem  gave  a  puie  culture  of  a  fungus,  which,  from 
the  character  of  mjcelium  and  the  production  of 
selerotia,  showed  that  it  belonged  to  the  form 
genua  Rhieootonia.  Interesting  studies  were  made 
of  its  growth  on  various  media.  Inoculation  of 
healthy  plants  grown  in  sterile  soil  resulted  in  the 
production  of  lesions  characteristic  of  the  disease, 
upon  the  inoculated  plants,  the  chedcs  remaining 
healthy.  Subsequently  from  these  leaionH  the 
fungus  was  again  isolated  and  the  characters  of 
its  growth  noted.  Inoculations  were  also  made  on 
healthy  pods,  in  every  ease  resulting  in  a  char- 
acteristic Rhitsoctotna  canker.  No  perfect  stage 
has  yet  been  observed. 

The  writer  is  carrying  on  further  experiments 
with  this  organism  and  with  a  culture  of  Cor- 
ticiam  vagum  in  an  effort  to  discover  whether 
th^  are  identical.  Professor  H.  K.  Fulton,  for- 
merly of  the  Louisiana  Agricultural  Experiment 
Station,  carried  on  a  considerable  number  of  in- 
fection experiments  during  the  summer  of  1907 
with  a  RhUxKlonia  which  he  isolated  from  the 
bean  pod,  and  produced  lesions  on  seedling  beans 
and  on  injured  pods. 

Obaervationa    on    Apple-tree    AnthraciUMe:    Pro- 
fessor H.  S.  Jackson,  Oregon  Agricultural  Col- 
lie and  Experiment  Station.     (Read  by  title.) 
The  Frog-eye  Diaeate  of  Apple  Leaves:  Dr.  John 
L.  Sheldon,  University  of  West  Virginia. 
The  history,  cause  and  present  distribution  of 
this  destructive  disease  of  apple  foliage  are  re- 
ferred to  briefly.     Several  leasons  are  given  why 
it  seems  preferable  to  use  the  name  "  f rc^-eye " 
for  the  disease  of  apple  leaves  caused  by  Illotpo- 
rium  malifoliorum  instead  of  the  name  "  brown- 
■pot."      (Specimens  of  the  diseased  leaves  were 
shown.) 

The  Ohio  Outbreak  of  Fwariam  Blight  of  Potato 
in  1909:  Professor  A.  D.  Sklht,  Ohio  Agricul- 
tural Experiment  Station.  (Read  by  title.) 
On  Mutualiem  in  certain  Paraaitio  Bacteria  and 
Fungi:  Mr.  Thos.  F,  Mannb,  Ohio  Agricultural 
Experiment  Station. 


In  artifldally  demonstrating  the  pr 
disease,  the  writer  believes  that  in  t1 
little  recognition  has  been  given  to  thi 
associated  with  the  specific  cause  of  - 
It  seems  quit«  probable  that  the  intei 
disease,  together  with  the  varying  syi 
pends  quite  largely  upon  the  parts 
others  than  the  specific  organism.  In 
mental  work  on  disease  production,  w 
ceeded  by  determining  the  specific  orj 
eliminating  all  the  associated  organ 
writer  believes  that  in  the  future,  if 
know  more  concerning  the  progress  of 
the  cause  of  its  virulence,  we  must 
account  the  rOle  played  by  the  intin 
ciated  organisms. 

During  the  past  two  years  the  writ 
working  upon  the  blade  blight  or  "r 
oats;  a  disease  which  experimentally 
l>e  due  to  bacteria.  In  this  work  t 
were  associated  in  the  diseased  blade 
tion  work  with  each  of  the  orgaoismi 
showed  that  one  was  specific  and  cap: 
ducing  limited  lesions  in  the  oat  blad< 
second  organism  produced  no  lesions  i 
ever,  when  both  the  orgoniEms  were 
together  as  a  mixture  the  typical 
symptoms  followed.  After  repeated 
tiona  with  similar  results,  it  was  con 
we  have  in  these  two  organisms  a  m 
symbiosis  in  the  production  of  tl 
Platings  from  the  inoculation  of  the 
isms  in  mixture  showed  the  presence 
organisms  throughout  the  resulting  1i 
writer  has  described  the  speciflo  o 
Pteudomonaa  avena  n.  sp.  and  the 
organism  as  BaciUtLa  avenas  a.  sp. 

On  artificial  media  considerable  ad^ 
noted  in  the  growth  and  virulence  of 
Oigsnism  when  grown  with  the  as: 
ganism. 

The  writer  believes  there  exists  s 
tionships  among  fungi  in  the  productic 
however,  in  these  cases,  the  associati 
may  be  only  a  semiparasite,  followin, 
the  heels  of  the  specific  organism.  It 
able  also  that  such  relationships  as  tb 
exist  between  the  specific  fungus 
bacteria. 

Such  relationship  suggests  itself  a 
between  the  Fuaarium  of  potato  wilt  s 
VermioiiiaTia  which  is  so  frequently  i 
culture   work   upon   potatoes   infectei 
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with  the  Fuaarium,  Through  artificial  culture 
work  it  was  found  that  62.8  per  cent,  of  the 
tubers  from  a  certain  field  was  infected  internally 
with  the  Fusariumf  along  with  which  was  also 
the  Vermioularia  to  an  exftent  of  10.3  per  cent. 
Culture  work  upon  beginning  lesions  in  the  stem 
and  roots  usually  brought  out  both  of  the  fungi. 
No  experiments  have  been  carried  out  to  show 
whether  both  these  organisms  are  actually  taking 
part  in  the  production  of  potato  wilt,  although 
such  experiments  are  now  under  way. 

On  a  Ldboraiory  Method  of  Determining  the 
Fungicidal  Value  of  a  Spray  Mixture  or  Solu- 
tion: Dr.  Donald  Reddick  and  Mr.  Ebbett 
Wallace,  New  York  State  College  of  Agri- 
culture. 

The  method  consists  essentially  of  spraying 
slides  or  cover-glasses  with  a  spray  substance  of 
a  given  formula.  After  proper  drying  and  ex- 
posure spores  of  the  pathogen  are  placed  on  them 
in  a  drop  of  meteoric  water  to  germinate.  This 
method  more  nearly  simulates  natural  conditions 
than  that  of  using  a  drop  of  the  spray  substance 
direct.  Experimental  data  in  connection  with  the 
conidia  of  Venturia  incsqualia  have  been  obtained 
which  confirm  the  fact. 

Mycological  Studies  upon  Wheat  and  Wheat  Soils 

to  Determine  Possible  Causes  in  Deterioration 

in    Yield:    Professor   T.   D.   Beckwith,   North 

Dakota   Agricultural    College    and   Experiment 

Station.     (Read  by  Professor  H.  L.  Bolley.) 

Analysis  of  soil  solutions  made  from  old  wheat 

soil  and   from  virgin  prairie   soil   did  not  show 

sufficient   differences   to  warrant  the  assumption 

that  deterioration  in  yield  is  due  to  lack  of  plant 

food. 

Culture  studies  made  from  old  wheat  soil  and 
from  virgin  prairie  soil  show  that  certain  soil 
fungi  belonging  to  genera  known  to  be  pathogenic 
to  some  of  the  gramineee  are  present  in  the  soil 
cropped  for  years  to  wheat.  They  are  almost 
lacking  in  virgin  soil^  the  probabilities  being  that 
they  are  wind  sown. 

These  fungi  belong  to  the  genera  Colleto- 
irichum,  Fusarium,  Macrosporium  and  Altemaria, 
In  order  to  ascertain  whether  spores  of  certain 
of  these  fungi  were  normally  to  be  found  on  wheat 
stems  a  series  of  four  hundred  germination  tests 
were  carried  out  by  placing  them  in  moist  culture 
tubes.  Examination  was  made  microscopically 
after  five  days'  incubation  at  30**  O.  Following 
are  the  results  showing  the  percentages  of  wheat 
infected  by  these  fungi: 


Nodes 

CoUetotriohum 90.0 

Macrosporium    • 65.0 

Helminthosporium    62.5 

CephaJothecium   10.5 

Intemodes 

Colletotrichum    83.0 

Macrosporium    50.5 

Helminthosporium,    58.5 

Cephalothecium   9.0 

This  preliminary  series  showed  the  possibilities 
for  infection.  The  spores  of  these  forms  either 
were  resting  on  the  wheat  plants  or  else  had 
already  germinated  there. 

The  next  series  consisted  of  another  four  hun- 
dred nodes  and  intemodes,  but  this  time  they 
were  sterilized  by  treating  one  minute  with  one 
per  cent,  formaldehyde  and  afterward  washing 
with  sterile  distilled  water.  Thus  it  is  presumed 
that  all  saprophytes  and  surface  fungi  were  eradi- 
cated. These  stems  were  then  allowed  to  ger- 
minate as  in  the  former  series.  Microscopic  ex- 
amination showed  the  following  per  cent,  infection 
by  the  fungous  genera  given  below: 

Nodes 

Colletotrichum  57.0 

Macrosporium 53.5 

Helminthosporium    40.5 

Fusarium    33.5 

Intemodes 

Colletotrichum  52.5 

Macrosporium    33.0 

Helminthosporium    34,5 

Fusarium   27.5 

Finally  culture  experiments  made  from  roots 
of  wheat  grown  in  old  wheat  soil  showed  the 
presence  of  Colletotrichum,  Fusartum  and  Macro- 
sporium. 

These  tests  seem  to  prove  (1)  old  wheat  soil 
is  infected  with  certain  fungi,  (2)  the  spores  or 
mycelium  of  certain  of  these  fungi  are  to  be  found 
normally  in  or  on  the  wheat  plant  grown  on  such 
land,  (3)  a  certain  per  cent,  of  the  wheat  is 
pathologically  infected  with  certain  of  these  fungi, 
(4)   certain  of  these  fungi  cause  root  infection. 

Peach    Yellows    and   Frost    Injury:    Mr.    M.   B. 

Waite,    U.     S.    Department    of    Agriculture. 

(Read  by  C.  L.  Shear.) 

There  seems  to  be  some  confusion  about  these 
two  troubles  of  the  peach.  It  is  the  writer's 
opinion  that  peach  yellows  has  no  relation  what- 
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ever  to  winter  injury.  Peach  yellows  is  thought 
by  the  writer  to  be  a  contagious  disease,  though 
the  germ  has  never  been  discovered.  It  behaves  in 
many  ways,  though  not  in  all  respects,  like  pear 
blight.  For  eicample,  when  the  pear  blight  germ 
is  absent  from  a  locality  there  can  be  no  blight 
no  matter  how  favorable  conditions  may  be.  In 
the  same  way  peach  yellows  has  a  distinct  range 
in  the  northern  and  eastern  part  of  the  United 
States.  It  has  increased  its  area  rather  rapidly. 
No  matter  what  the  conditions  may  be  of  soil, 
climate,  method  of  culture,  fertilizer,  etc.,  when 
the  yellows  reaches  a  district  it  attacks  the 
orchards. 

Pear  blight  has  its  ups  and  downs.  Some  years 
the  conditions  are  favorable  and  some  years  un- 
favorable for  the  spread  of  the  disease.  Peach 
yellows  behaves  in  the  same  way.  Pear  blight 
spreads  from  colonies  or  infection  centers.  Peach 
yellows  behaves  in  exactly  the  same  way. 

Fear  blight  lives  over  winter  in  the  ''hold- 
over" cases,  this  becoming  the  new  infection 
centers  each  spring.  With  peach  yellows  every 
case  is  a  hold-over  till  the  tree  diesL 

Pear  blight  can  be  inoculated  artificially  by 
introducing  the  germ  or  the  diseased  tissues. 
Peach  yellows  can  be  inoculated  by  introducing  a 
bit  of  living  tissue.  Both  diseases  are  imknown 
elsewhere  in  the  world,  although  their  host  plants 
are  foreign  to  this  country  and  are  cultivated 
widely  over  the  earth. 

Pear  blight  was  mistaken  for  frost  injury  be- 
fore its  bacterial  nature  was  discovered. 

We  know  peach  yellows  as  a  distinct  disease, 
through  a  number  of  definite  symptoms.  The  dis- 
tinctive symptoms  of  peach  yellows  are,  first,  the 
premature,  red-spotted  fruit;  second,  wiry  or 
bushy  vertical  sprouts  of  a  peculiar  character. 
Peach  yellows  has  also  certain  leaf  symptoms, 
such  as  yellowing  and  curling.  These  symptoms 
are  also  shared  by  the  disease  known  as  "little 
peach."  The  leaf  symptoms,  however,  are  not 
entirely  reliable,  as  somewhat  similar  symptoms, 
often  difficult  to  distinguish,  are  produced  by 
winter  injury  to  various  parts  of  the  trunk,  collar 
and  root,  the  peach  borer,  the  root  aphis,  sour 
soil,  chlorosis,  or  even  nitrogen  starvation  or  soil 
poverty. 

Frost  collar  girdle  may  even  produce  slightly 
premature  fruit  as  other  girdling  will  do,  but  it 
is  not  typical,  for  the  yellows  and  the  symptom 
would  not  be  reproduced  in  budding.  True  yellows 
is  often  mixed  up  in  the  same  orchards  with  frost 
injury  and  other  similar  confusing  symptoms. 
Oftentimes,    however,    through    examination    of 


doubtful  trees  there  will  be  found  other  symptoms 
than  yellows. 

Frost  injuries,  particularly,  since  1903  and 
1904,  occurred  from  Michigan  to  New  York  and 
New  England  in  the  yellows  area.  The  eastern 
part  of  the  frost  injury  area  overlaps  a  district 
in  which  there  has  been  an  extensive  outbreak  of 
yellows.  This  district  extends  from  New  England, 
eastern  and  southern  New  York  to  Tennessee  and 
North  Carolina.  Frost  injury  has  been  severe 
without  accompanying  yellows  in  western  New 
York,  Ohio  and  Michigan.  Yellows  has  been 
severe  without  frost  injury  in  New  Jersey,  Dela- 
ware, Maryland,  southern  Pennsylvania  to  Ten- 
nessee and  North  Carolina.  The  overlapping  of 
these  two  troubles  in  southern  New  York  and 
New  England  need  not,  therefore,  be  confusing. 

0.  L.  Shear, 
Secretary-Treasurer 


SOCIETIES  AND  ACADEMIES 

THE    CHEMICAL    SOCIETY    OF    WASHINQTON 

The  198th  meeting  and  annual  smoker  was  held 
at  Fritz  Reuters  on  Thursday,  April  14.  The 
attendance  at  the  smoker,  which  consisted  of  a 
beefsteak  dinner,  was  57.  The  following  papers 
were  read  at  the  meeting: 
The  Effect  of  Drugs  and  Diet  upon  the  Thyroid: 

Reid  Hunt. 

Dr.  Hunt  discussed  the  changes  in  resistance 
of  animals  to  certain  poisons  caused  by  the  ad- 
ministration of  various  iodine  compounds.  Evi- 
dence was  presented  that  some  of  these  changes 
are  caused  by  an  effect  upon  the  thyroid  gland 
and  that  certain  iodine  compounds  have  a  selective 
action  upon  this  gland,  that,  in  other  words,  they 
are  thyreotropic.  Diet  also  was  foimd  to  have 
marked  effects  upon  resistance  to  certain  poisons; 
some  of  these  effects  seem  to  be  exerted,  at  least 
in  part,  through  the  thyroid  gland. 

Contribution  to  the  Knowledge  of  Phosphoric 
Acid:  B.  Hebstein  and  Lyman  F.  Kebleb. 
Dr.  Herstein  said,  in  part,  that  a  method  having 
been  found  to  determine  each  of  the  three  hydrates 
of  phosphorus  pentoxid,  when  mixed  with  one 
another,  commercial  glacial  phosphoric  acid  and 
metaphoephoric  acid  as  prepared  in  the  labora- 
tory, were  subjected  to  a  study,  the  results  of 
which  showed  that:  (1)  contrary  to  the  hitherto 
accepted  theory,  metaphosphoric  acid  in  changing 
to  the  ortho-form  first  becomes  pyrophoephoric 
add;  (2)  the  percentage  rate  of  inversion  is  very 
little,  if  at  all,  influenced  by  dilution. 

Extensive  tables  and  diagrams  were  prepared 
in  support  of  the  above. 
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Separation    and    Determination    of    Oooain    a/nd 
Strychnin,   and  Atropin   and  Strychnin  when 
they  Occur  Together:  H.  C.  Fuijjcs. 
Mr.  Fuller  explained  that  the  alkaloidB  are  ex- 
tracted from  the  drug  product  and  weighed  to- 
gether, using  proper  precautions  to  obtain  them 
in  a  pure  condition.    They  are  then  dissolved  in 
alcoholic  potash,  transferred  to  a  presure  flask 
and  heated  over  the  steam  bath  for  one  hour, 
which  completely  hydrolyzes  the  cocain  and  atro- 
pin, but  does  not  affect  the  strychnin.    The  latter 
is  then  separated  and  weighed. 

J.  A.  LECuao, 
Secretary 

THE   AMEBIOAN    ICATHEMATICAL   BOODCTY 

The  one  hundred  and  forty-eighth  regular  meet- 
ing of  the  society  was  held  at  Columbia  Univer- 
sity on  Saturday,  April  30.  The  attendance  at 
the  two  sessions  included  forty-two  members. 
Ex-President  W.  F.  Osgood  occupied  the  chair  at 
the  morning  session,  Ex-President  T.  S.  Fiske  and 
Professor  Frank  Morley  at  the  afternoon  session. 
The  council  announced  the  election  of  the  follow- 
ing persons  to  membership  in  the  society:  Mr.  F. 
W.  Beal,  Princeton  University;  Professor  W.  J. 
Berry,  Brooklyn  Polytechnic  Institute;  Mr.  J.  K. 
Lamond,  Yale  University;  Mr.  R.  M.  Mathews, 
University  High  School,  Chicago,  111.;  Professor 
F.  E.  Miller,  Otterbein  University;  Mr.  J.  E. 
Rowe,  Johns  Hopkins  University;  Mr.  W.  H. 
Terrell,  Clyde,  N.  C;  Mr.  George  Wentworth, 
Exeter,  N.  H.;  Mr.  W.  A.  Wilson,  Yale  University. 
Eight  applications  for  membership  in  the  society 
were  received.    The  total  membership  is  now  630. 

Professor  Maxime  BOcher  was  elected  a  member 
of  the  editorial  board  of  the  Transactions,  to 
succeed  Professor  W.  F.  Osgood  at  the  expiration 
of  the  latter's  term  of  office.  Professor  L.  E. 
Dickson  was  appointed  to  fill  the  unexpired  term 
of  Professor  E.  B.  Van  Vleck,  who  retires  from 
the  board  in  July. 

The  committee  of  publication  was  directed  to 
publish  in  book  form  the  lectures  delivered  at  the 
Princeton  Colloquium  in  September,  1909,  by 
Professors  G.  A.  Bliss  and  Edward  Kasner.  The 
Yale  Colloquium  lectures  have  just  appeared  from 
the  press  of  Yale  University. 

The  following  papers  were  read  at  the  April 
meeting: 

H.  B.  Phillips:  ''Application  of  Gibbs's  inde- 
terminate product  to  the  algebra  of  linear  sys- 
tems." 

H.  B.  Phillips :  **  Concerning  a  class  of  surfaces 


associated  with  polygons  on  a  quadric  surface." 
Virgil    Snyder:    ''Conjugate   line   congmenoes 

contained  in  a  bundle  of  quadric  surfaces." 
W.  B.  Carver:  "  Ideals  of  a  quadratic  number 

field  in  canonic  form." 
G.  A.  Miller:  "  On  a  method  due  to  Galcns." 

E.  H.  Taylor:  "On  the  transformation  of  the 
boundary  in  conformal  mapping." 

W.  B.  Fite:  "Concerning  the  invariant  points 
of  commutative  coUineations." 

R.  G.  D.  Richardson:  "On  the  saddle  point  in 
the  theory  of  maxima  and  minima  and  in  the 
calculus  of  variations." 

H.  H.  Mitchell:  "  Note  concerning  the  subgroaps 
01  the  linear  fractional  group  LF(2,  p*)." 

H.  H.  Mitchell:  "The  subgroups  of  the  linear 
group  LF{S,  p*)." 

C.  L.  E.  Moore:  "  Some  infinitesimal  propertiefl 
of  five-parameter  families  of  lines  in  space  of  four 
dimensions." 

Edward  Kasner:  "Forces  depending  on  the 
time,  and  a  related  transformation  group." 

F.  H.  Safford:  "Sturm's  method  of  integrating 

dof/VX +  dy /V7=0:' 

G.  F.  Gundelfinger:  "On  the  geometry  of  line 
elements  in  the  plane  with  reference  to  osculating 
circles." 

The  Chicago  Section  of  the  society  held  its 
spring  meeting  at  the  University  of  Chiesgo, 
April  8-9.  The  summer  meeting  of  the  sodetj 
will  probably  be  held  in  New  York  City  early  in 
September.  F.  N.  Coue, 

Secretary 

THE   AHEBICAir   CHEMICAL   80CIETT 
BHODE  ISLAND  SEOnON 

The  regular  March  meeting  of  the  section  was 
held  March  31,  1910,  at  the  University  Club,  pre- 
ceded by  the  usual  informal  dinner.  Professor 
William  H.  Kenerson,  of  the  engineering  depart- 
ment of  Brown  University,  presented  the  paper 
for  the  evening  on  the  subject,  "Some  Problems 
of  the  Testing  Laboratory."  The  speaker  showed 
by  means  of  lantern  ^des  the  various  types  of 
testing  machines  and  explained  their  method  of 
operation  and  the  results  obtained.  Then  he  took 
up  some  of  the  special  problems  that  had  been 
presented  to  the  Brown  Laboratory  and  showed 
the  methods  and  machines  devised  to  secure  ac- 
curate results  in  the  solving  of  these  unnsiial 

C&of38. 

AlBEBT  W.  ClAFLOf, 

Secretary 
Pbovidence,  H.  L 
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CONSTRUCTIVE     COMMUNITY     AND     PER- 
SONAL    HYGIENE  "^ 

L    The  Community 

The  need  of  constructive  work  in  med- 
icine applies  to  the  community  as  well  as 
to  the  individuaL  The  steady  growth  of 
American  cities— in  fact,  of  the  cities  of 
the  world— indicates  that  we  are  to  become 
in  the  not  far  distant  future  predomi- 
nantly a  city  people.  The  accompanying 
diagram  (A)  shows  how  the  rural  popu- 
lation has  been  steadily  falling  and  the 
urban  population  steadily  rising  since 
1880  in  all  five  census  divisions  of  the 
United  States.  In  Massachusetts,  during 
the  same  period,  there  has  been  an  abso- 
lute decrease  of  some  thirty  thousand  in 
the  rural  population,  while  the  urban 
population  has  increased  by  over  one  mil- 
lion. This  is  shown  in  graphic  form  in 
diagram  B,  The  remarkable  growth  of 
the  cities  appears  more  graphically  stiU 
in  the  diagram  (C)  showing  the  growth 
in  the  urban  proportion  of  the  population 
during  the  past  eleven  decades. 

The  causes  of  this  steady  urbanization 
of  our  kind  are  not  far  to  seek.  Three 
sets  of  causes  may  be  read  by  him  who 
runs.  First  is  the  economic  cause.  Owing 
to  the  use  of  machinery,  an  ever  smaller 
fraction  of  our  people  can  be  engaged  in 
the  production  of  enough  raw  material  to 
supply  the  needs  of  the  world.  To  pro- 
duce more  than  this  is  to  invite  economic 
disaster.  Hence  a  progressively  large 
fraction  of  the  people  will  be  engaged  in 

^An  address  delivered  at  the  College  of  Physi- 
cians and  Surgeons,  New  York  City,  April  14, 
1909,  in  the  course  of  Columbia  University  lec- 
tures on  sanitary  science  and  public  health. 
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Fio.  B.  Urban  and  rural  population  in  Massa- 
chuaetts  as  shown  hj  the  censuses  of  1880,  1800 
and  1900.  Urban  population  in  outline  and  rural 
in  black. 

more   rapid   rate   in   urban   communities 
than  in  rural  districts. 

Let  us  turn  now  from  this  statistical 
consideration  to  certain  facts  of  general 
knowledge  and  observation  which  indicate 


JS.f. 
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Fig.  G.  Diagram  showing  the  increases  in  the 
per  cent,  of  urban  population  in  United  States 
from  1790  to  1900. 


not  merely  that  we  are  gradually  being 
forced  to  live  together  and  are  suffering 
thereby,  but  that  we  are  learning  to  live 
together  with  increasing  success  and  in 
some  cases  have  already  accomplished  a 
result  which  places  city  life  not  only  on 
a  par  with  country  life  in  healthfulness, 
but  superior  to  it. 

Water  supply  and  sewage  disposal  are 
fundamental  elements  of  wholesome  liv- 
ing. In  the  very  early  days  when  the 
water  supply  was   taken   from   pools  or 
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Fio.  D.  Diagram  showing  the  death  rates  in 
registration  states  from  1890  to  1905.  The  solid 
line  rq>resents  the  urban  rate  and  the  dotted  line 
the  rural  rate.  Note  that  the  death  rate  is  fall- 
ing much  more  rapidly  in  the  cities  than  in  the 
country. 

running  streams,  and  when  human  waste 
was  either  thrown  on  the  land  or  into  the 
water,  it  was  necessary  for  families  to  live 
at  considerable  distances  from  each  other 
if  they  were  to  be  safe  from  disease;  and 
even  then  there  was  a  large  degree  of  sick- 
ness in  the  individual  family,  due  to  the 
family  waste.  The  location  of  privies  in 
relation  to  wells  has  been  so  thoroughly 
exploited  as  to  only  need  mention.  Grad- 
ually we  have  come  to  live  closer  and 
closer  together.  To-day  in  our  well-ad- 
ministered cities  we  have  better  conditions 
on  the  average  than  formerly  obtained  in 
the  country,  with  respect  to  these  two 
things.  Our  city  water  supply  is  safer 
than  that  of  country  districts,  which  is 
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drawn  from  streams  and  pools.  This 
statement  is  true  even  when  we  compare 
the  present  city  conditions  with  the 
country  when  it  was  sparsely  settled  and 
when  the  family  lived  quite  by  itself.  The 
same  is  to  be  said  in  regard  to  the  disposal 
of  sewage.  That  is,  these  are  purely  me- 
chanical problems  which  have  been  solved 
by  our  sanitary  engineers.  By  using  water 
from  a  good  city  water  supply  we  are  in 
leas  danger  of  contracting  disease  than  in 
using  country  water;  we  are  in  less  danger 
from  the  pollution  and  contagion  result- 
ing from  sewage  in  the  city  than  we  are 
in  the  country. 

This  is  not  the  only  respect  in  which 
preventive  medicine  has  been  not  merely 
remedying  the  evils  of  close  dwelling  to- 
gether, but  making  them  a  positive  good. 
It  would  take  an  extensive  survey  of 
widely  connected  groups  of  facts  to  show 
the  relation  of  food  supply  in  the  city  to 
the  food  supply  on  the  old,  isolated 
country  farm.  I  do  not  think  it  is  open  to 
the  danger  of  much  serious  criticism  to 
say  that  the  food  supply  available  in  our 
cities  is  more  varied  and  better  suited  to 
support  life  and  to  make  eating  a  pleas- 
ure, than  it  is  in  the  country.  The  day  of 
the  all-round  country  farm  has  nearly  dis- 
appeared. Those  who  come  to  the  farms 
in  summer  find  that  the  farms  are  to  a 
considerable  extent  dependent  upon  the 
same  sources  of  food  supply  as  are  the 
cities.  It  is  not  a  fact  that  many  of  our 
farms  have  regular  supplies  of  fredi  veg- 
etables to  be  consumed  during  the  various 
seasons  of  the  year.  This  is  far  less  true 
in  the  city,  where  the  food  supply  is  made 
up  of  products  drawn  from  various  parts 
of  the  country  and  other  parts  of  the 
world.  By  living  together  in  communi- 
ties we  are  able  to  have  fresh  meat  regu- 
larly; this  is  rarely  the  case  on  the  farm. 
I  do  not  think  it  is  too  much  to  say  that 


the  milk  supply  of  a  modem,  well-rega- 
lated  city  is  better  than  the  milk  supply 
of  the  average  farm  where  the  daiiy  is  un- 
supervised, the  udders  of  the  cattle  un- 
washed, and  the  hands  of  the  milkman  in 
a  not  easily  described  condition.  My  own 
experience  as  a  boy  working  on  a  farm  and 
in  a  dairy  forms  the  basis  for  some  of 
these  judgments.  In  regard,  then,  to  milk, 
butter,  eggs,  meat,  fresh  vegetables  and 
fish— those  of  us  who  live  in  cities  are  on 
the  average  better  off  than  those  who  live 
in  the  country,  who  are  largely  dependent 
upon  what  they  themselves  raise.  These, 
again,  are  largely  problems  of  health,  and 
the  end  of  improvement  is  not  yet  in  sight 
The  chief  objections  made  against  the 
massing  of  people  in  cities,  and  indeed  of 
city  life  itself,  are  that  the  cily  does  away 
with  privacy;  that  it  creates  dirt,  dark- 
ness and  bad  ventilation  in  our  dwellings; 
that  recreation  is  unwholesome;  and,  in 
general,  that  the  pace  of  life  is  too  fast. 
The  science  of  medicine  has  a  profound 
bearing  upon  these  problems.  Let  us  con- 
sider first  the  problem  of  ventilation.  The 
most  extreme  conditions  of  artificial  venti- 
lation are  those  which  the  submarine  diver 
must  face.  Fresh  air  is  forced  to  him. 
The  air  he  breathes  can  be  and  is  kept  as 
fresh  as  that  which  is  breathed  by  those 
who  are  in  the  open.  It  is  true  that  people 
working  out-of-doors  in  country  districts 
breathe  good  air.  It  is  very  donbtfol 
whether  the  habits  of  country  people  with 
reference  to  the  ventilation  of  slewing 
rooms  are  such  as  to  give  them  any  mani- 
fest advantage  over  the  rest  of  us  daring 
sleeping  hours.  The  problem  of  securing 
good  air  is  purely  a  problem  of  sanitary 
engineering.  It  is  not  a  problem  of  space. 
It  is  possible  to  so  ventilate  a  rocHn  of  any 
dimensions  that  it  shall  be  entirely  suit- 
able as  a  place  for  working  or  sleeping. 
The  tenement  as  such  does  not  render  it 
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necessary  that  the  rooms  shall  be  ill-venti- 
lated. It  is  possible  to  have  large  numbers 
of  small  rooms,  adequately  and  automat- 
ically ventilated.  The  air  can  be  kept 
free  from  dust  and  at  suitable  tempera- 
tures, having  at  the  same  time  the  proper 
amount  of  humidity. 

The  problem  of  dirt  is  a  similar  one. 
The  cleanliness  of  a  room  does  not  depend 
upon  its  size.  The  rooms  of  a  tenement 
may  be  kept  as  clean  as  those  in  a  well-ad- 
ministered office  or  even  hospital  building. 
It  is  a  problem  of  adequate  care,  not  a 
problem  of  congestion.  Because  a  build- 
ing is  situated  in  the  country  is  no  evidence 
that  it  is  cleaner  than  a  building  situated 
in  the  city. 

The  same  problem  presents  itself  regard- 
ing darkness.  It  is  true  that  there  are  in 
the  city  many  tenements  with  dark  rooms. 
It  is  not  true  that  this  condition  is  neces- 
sary. Tenements  with  light  rooms  are 
now  being  built.  We  do  not  yet  know  to 
any  full  extent  the  character  and  effect  of 
natural  and  artificial  light  upon  human 
life.  Important  and  interesting  investi- 
gations have  been  made  with  reference  to 
the  effect  of  artificial  light  upon  the 
growth  of  plants.  We  may  discover  that 
natural  light  is  not  necessary  to  any  such 
extent  as  is  at  present  believed.  We  do 
not  know  the  possibilities  even  from  the 
hygienic  standpoint  of  indirect  artificial 
lighting.  The  problem  awaits  the  investi- 
gations of  the  sanitary  engineer  and  physi- 
cian. 

The  problem  of  privacy  is  the  problem 
of  the  expensivenesB  of  space  in  the  city. 
Because  we  are  dependent  upon  natural 
ventilation  and  natural  lighting,  and  be- 
cause we  have  in  the  main  patterned  our 
dwellings  after  those  which  evolved  under 
conditions  of  rural  life,  all  our  feelings 
are  to  the  effect  that  large  rooms  are  better 
than  small  rooms.    With  the  building  of 


comparatively  large  rooms  and  the  influx 
of  larger  numbers  of  inhabitants  than  was 
expected,  there  has  developed  the  vicious 
habit  of  having  a  number  of  persons  in- 
habit the  same  room.  This  condition  can 
be  partly  met  by  the  use  of  smaller  rooms 
and  forced  ventilation. 

The  evolution  of  the  city  kitchen  is  one 
of  the  straws  which  shows  the  direction  of 
present  practise.  Some  years  ago  in  build- 
ing a  house,  the  plan  was  altered  so  as  to 
enable  us  to  have  a  larger  kitchen.  We 
now  see  that  this  was  due  to  a  mistaken 
notion  which  has  come  down  to  us  from 
the  time  when  the  kitchen  was  the  center 
of  the  family  life,  when  food  was  eaten  in 
the  place  in  which  it  was  cooked,  and  the 
partaking  of  food  together  was  a  i^anbol 
of  friendship.  This  larger  kitchen  proved 
a  nuisance,  for  it  involved  too  much  walk- 
ing from  one  part  of  the  room  to  the 
other.  The  modem  apartment  house 
kitchen,  which  is  exceedingly  small,  filled 
with  space-  and  time-saving  devices,  is 
easily  kept  clean,  is  more  convenient,  per- 
mits more  rapid  operation,  and  is  in  every 
way  better  than  the  old  style  kitchen. 

We  do  not  yet  know  the  feasible  and 
even  desirable  limitations  of  space  for 
various  social  and  family  uses.  The  dis- 
appearance of  the  trades  from  the  home, 
the  development  of  outside  institutions  as 
places  for  social  life,  and  other  changes 
have  altered  the  basic  space  necessities  of 
domestic  life;  but  the  traditions  of  the 
former  conditions  remain. 

This  whole  group  of  problems  needs  to 
be  attacked  by  the  social  worker  who  is 
equipped  with  the  tools  of  sanitary  sci- 
ence. The  great  work  of  constructive 
medicine  or  "biological  engineering"  con- 
sists not  in  the  futile  effort  to  turn  back 
the  hands  of  the  clock  which  marks  human 
progress,  in  the  attempt  to  restore  rural 
conditions,  but  in  the  study  of  the  specific 


806 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  804 


conditions  that  are  presented,  in  order  that 
our  cities  may  be  more  healthful  abodes 
than  human  kind  has  as  yet  possessed. 

Large  steps  in  this  direction  have  al- 
ready been  taken,  quite  aside  from  the 
fundamental  ones  of  securing  a  varied 
food  supply,  good  water  and  ventilation, 
adequate  disposal  of  sewage;  doing  away 
with  dirt  and  darkness,  and  the  conserv- 
ing of  privacy,  which  have  already  been 
mentioned.  We  are  awakening  to  the  fact 
that  there  is  a  large  group  of  elements  in 
the  situation  which  can  only  be  attacked 
by  the  community  as  a  whole.  There  are 
problems  before  which  the  individual 
family  is  helpless.  I  refer  to  such  matters 
as  the  provision  of  adequate  open  air 
spaces  for  parks  and  playgrounds,  places 
where  wholesome  social  life  may  be  car- 
ried on.  We  have  already  begun  to  realize 
that  the  average  homes  of  our  large  cities 
are  inadequate  as  social  centers.  We  have 
watched  with  dismay  the  development  of 
the  saloon  as  a  place  where  men  may  come 
together  for  social  purposes;  the  dance 
hall,  connected  with  the  saloon,  where 
young  people  come  together  and  dance — 
a  form  of  recreation  which  in  itself  is 
thoroughly  wholesome,  but  which  under 
prevailing  conditions  is  a  menace  to  both 
young  men  and  young  women.  We  need 
places  where  the  children  can  play  freely 
and  in  a  wholesome  way,  without  being 
imperilled  by  or  hindering  the  traffic  of 
the  streets.  We  have  in  our  municipalities 
ordinances  against  children  playing  in  the 
streets,  and  this  is  right.  We  are  com- 
mencing to  take  the  steps  which  should  go 
with  the  enactment  of  such  laws,  that  is, 
steps  for  the  provision  of  places  where 
children  can  play.  The  open  spaces  are 
being  increasingly  built  up  or  fenced  in. 

It  was  not  many  years  ago  that  the  city 
of  Boston  instituted  its  first  public  play- 
ground.    In  1908  the  state  of  Massachu- 


setts passed  a  law  which  requires  every 
city  and  town  of  ten  thousand  inhabitants 
and  over  to  vote  upon  the  question  as  to 
whether  they  shall  have  playgrounds  pur- 
chased, equipped  and  maintained  out  of 
public  taxes.  Forty-two  of  these  cities  and 
towns  voted  during  the  following  fall  and 
winter.  Of  this  number  forty  voted  in  the 
affirmative  and  two  in  the  negative.  The 
total  vote  cast  in  the  affirmative  was  154,- 
495;  the  total  vote  in  the  negative  was 
33,886.  Thus  that  state  in  the  United 
States  which  is  the  least  inclined  perhaps 
of  any  toward  socialism,  which  has  had  the 
most  experience  with  playgrounds,  has  de- 
clared in  a  way  that  is  almost  unparal- 
leled in  the  history  of  the  referendum,  that 
the  city  itself  must  provide  not  only  places 
for  children  to  play  in,  but  competent 
leadership  in  those  plays  and  games  which 
shall  make  for  wholesome  physical  and 
moral  development. 

Massachusetts  does  not  stand  alone.  In 
1907  there  were  ninety  cities  in  America 
that  were  maintaining  children's  play- 
grounds supported  at  least  partly  by  pub- 
lic taxation.  The  number  has  increased 
since  that  time,  so  that  in  1909  there  were 
upwards  of  336,  while  over  118  additional 
conmiunities  are  now  taking  steps  toward 
the  development  of  playgrounds  or  play- 
ground systems.  The  city  of  Philadelphia, 
not  content  with  its  exceedingly  active  bat 
sporadic  work,  has  recently  appropriated 
five  thousand  dollars  for  a  preliminaiy 
investigation  as  to  the  needs  of  the  young 
people- of  the  community  concerning  mat- 
ters of  recreation,  and  for  the  presenta- 
tion of  a  policy  and  plan  for  the  future 
development  of  recreation  in  the  city. 
New  York  city,  while  it  has  not  proceeded 
as  far  as  to  make  any  general  plan  for  the 
development  of  the  city  and  the  provirion 
for  its  needs,  has  already  spent  over 
eleven  million  dollars  on  children's  play- 
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grounds,  while  Chicago  has  spent  fifteen 
million  dollars  on  a  system  of  public  play- 
grounds. I  am  told  that  the  indirect  ex- 
penditure upon  these  Chicago  playgrounds 
runs  upwards  of  forty  millions. 

These  are  all  problems  in  community 
hygiene.  Their  initiative  and  direction 
depend  upon  the  technical  expert,  who 
shall  be  trained  in  a  way  that  is  not  yet 
possible  in  any  school  in  America.  The 
old  forms  of  athletic  exercise  are  no  longer 
suited  to  the  conditions  of  large  schools 
with  limited  playgrounds.  We  need  men 
who  are  trained  with  reference  to  the 
needs  of  the  growing  organism,  who  have 
intimate  acquaintance  with  the  nature  of 
boys'  instinct  feelings,  who  will  devise 
types  and  forms  of  athletics  which  will 
embrace  the  great  mass  of  boys  instead  of 
the  favored  few  that  are  brought  forward 
under  the  conditions  of  interscholastic 
athletics  which  obtain  at  present. 

The  cities  with  their  elaborate  water 
supply  are  able  to  make  provision  for  pub- 
lic baths  in  a  way  impossible  in  the  coun- 
try. Unlike  the  great  European  cities,  the 
municipalities  of  the  United  States  had 
done  practically  nothing  for  public  baths 
before  1890.  Since  the  agitation  started 
at  that  time  by  Dr.  Simon  Baruch,  a  great 
deal  has  been  done,  though  we  are  stiU  far 
behind  the  other  nations,  owing  in  part  to 
the  common  though  quite  erroneous  im- 
pression that  the  majority  of  people  have 
access  to  private  baths.  In  1904  the  Na- 
tional Bureau  of  Labor  published  a  com- 
prehensive account  of  the  public  baths 
then  existing  in  the  United  States,  with  a 
showing  of  thirty-seven  municipalities, 
providing  bathing  facilities  in  a  wide  range 
of  number  and  efiiciency.  There  is  no 
uniformity  in  the  legal  provision  for  baths. 
Massachusetts  has  had  a  permissive  law 
since  1874,  and  New  York  a  mandatory 
law  since  1895,  for  cities  of  50,000  and 


over.  The  control  of  the  baths  is  variously 
exercised  by  the  departments  of  public 
buildings,  of  parks,  of  education,  etc. 
Though  school  baths  are  not  compulsory, 
as  in  many  European  cities,  they  are  a 
growing  factor  in  the  educational  systems. 
The  character  of  the  baths  provided  is 
rapidly  changing;  the  floating  baths  are 
becoming  impracticable  on  account  of  the 
diflSculty  of  keeping  the  water  near  large 
cities  uncontaminated ;  tub  baths  are 
nearly  out  of  use,  while  shower  or  rain 
baths  are  universal,  being  superior  in 
cleanliness,  ease  of  administration  and 
economy.  A  few  favored  localities  have 
swimming  tanks.  The  baths  are  mostly 
free,  though  a  few  places  charge  for  soap 
and  towels. 

As  in  our  other  public  institutions,  the 
psychological  and  social  elements  in  the 
public  baths  are  increasingly  being  recog- 
nized, so  that  with  their  growing  attract- 
iveness in  form,  there  is  also  development 
in  function.  Thus  in  the  latest  buildings, 
gymnasiums,  playgrounds  and  rest  rooms 
are  provided  for  comfort  and  recreation, 
while  well-equipped  laundries  shorten  the 
hours  of  labor  for  the  women  and  at  the 
same  time  form  a  natural  social  gathering 
place,  like  the  old  time  village  washing 
I)ool.  The  field  houses  of  Chicago  and 
other  places  give  promise  of  meeting  some 
such  need  as  was  met  by  the  Greek  palaes- 
tra and  the  Roman  baths. 

To  mention  a  single  instance,  New  York 
city  at  the  present  time  has  eight  interior 
baths,  and  supports  fifteen  floating  baths 
in  summer.  In  1902,  a  committee  ap- 
pointed by  the  Association  for  Improving 
the  Condition  of  the  Poor  estimated  that 
at  least  seventeen  interior  baths  were 
needed  in  Manhattan  alone.  The  eight 
baths  now  in  operation  vary  in  capacity 
and  elaborateness  from  154  showers  and 
two  large  swimming  tanks  to  eighty  show- 
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era.  Two  others  are  to  be  opened  shortly 
and  there  is  provision  for  four  others.  In 
1908  the  total  attendance  was  4,921,718,  of 
which  the  Rivington  and  Centre  Street 
baths  counted  1,942,657,  though  the  facil- 
ities there  are  less  than  in  the  others. 
There  are  a  few  schools  provided  with 
showers,  and  the  Department  of  Parks 
maintains  a  few.  Brooklyn  has  five  inte- 
rior baths  and  provision  for  two  others, 
and  seven  floating  baths.  There  are  abont 
a  score  of  privately  maintained  free  baths 
in  New  York  and  Brooklyn. 

n.      THE   INDIVn>UAL 

This  need  of  constructive  or  preventive 
medicine  as  related  to  the  community  is 
no  less  important  than  its  relation  to  the 
individual.  It  is  not  enough  for  the  indi- 
vidual to  have  his  disease  cured,  pre- 
vented, or  even  to  render  him  immune. 
Something  more  is  needed.  Perhaps  the 
case  can  be  made  clearer  by  an  individual 
instance. 

A  young  man,  aged  twenty-nine,  came  to 
a  physician  for  advice.  He  had  broken 
down  from  so-called  ** overwork."  Suc- 
cessive visits  to  excellent  sanitaria  had  put 
him  on  his  feet  temporarily,  but  when 
going  back  to  his  regular  conditions  of 
work  and  living,  he  again  succumbed  to 
them.  A  careful  examination  failed  to 
indicate  any  particular  pathological  con- 
ditions demanding  treatment,  excepting 
those  that  are  usually  associated  with  con- 
secutive fatigue.  His  heredity  was  excel- 
lent. The  cardiac,  pulmonary,  digestive 
and  excretory  organs  seemed  to  be  normal, 
in  both  structure  and  function.  Blood 
pressure  was  fair;  the  arteries  were  soft 
and  elastic;  reflexes  were  normal.  But  he 
was  unable  to  think  consecutively,  or  even 
to  write  a  brief  personal  note,  without 
producing  mental  confusion.  In  writing 
he  was  constantly  obliged  to  refer  to  the 


first  part  of  his  sentence  to  see  what  be 
had  said.  In  conversation  he  would  fre- 
quently forget  entirely  all  that  had  pre- 
ceded and  would  have  to  be  reminded  of 
the  subject.  His  history  showed  that  his 
habits  of  work  were  injudicious.  He  had 
become  so  completely  absorbed  in  his  work 
as  to  keep  it  before  him  during  meal  times; 
he  would  take  it  home  with  him,  carry  it 
on  Sundays  and  holidays.  The  problem 
consisted  not  merely  or  mainly  in  inducing 
him  to  take  such  steps  as  would  lead  to  a 
recovery  from  the  fatigue,  but  in  discov- 
ering those  habits  of  life  under  which  he 
would  work  most  effectively;  in  discover- 
ing what  hours  of  labor  would  produce 
the  best  results;  what  kind  and  quantity 
of  recreation,  as  well  as  intellectual  inter- 
ests, he  should  cultivate;  and  discovering 
how  under  his  particular  conditions  it  was 
possible  for  him  to  establish  and  maintain 
these  habits. 

A  course  of  ordinary  sanitarium  treat- 
ment was  established  at  first,  his  physician 
being  daily,  and  at  times  almost  con- 
stantly with  him,  for  at  this  period  it  was 
not  possible  for  him  to  develop  sufficient 
initiative  to  carry  out  the  details  of  his 
prescribed  activities.  He  was  given  gentle, 
outdoor  exercise  for  considerable  and 
definite  periods  each  day.  His  dietary 
was  studied  with  reference  to  his  own 
idiosyncrasies  which  were  rather  definite, 
but  which  up  to  that  time  were  unknown 
to  himself.  As  he  recovered  from  his 
fatigue,  he  was  given  courses  in  reading, 
at  first  fifteen  minutes  twice  a  day.  It 
was  reading  of  a  kind  that  involved  defi- 
nite attention  and  logical  thought,  but  of 
a  character  wholly  different  from  that  re- 
quired by  his  regular  occupation.  At  the 
end  of  three  months  he  was  in  a  normal 
condition;  but  if  he  had  been  allowed  to 
return  to  his  work  at  that  time,  he  would 
have  been  in  the  same  condition  as  he  had 
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been  after  previous  experiences  in  sani- 
taria. 

Consequently  he  was  allowed  to  resume 
his  professional  work  in  progressive  doses. 
At  first  he  was  allowed  to  work  an  hour 
per  day.  With  increasing  strength  and  ad- 
justment the  amount  was  steadily  in- 
creased, until  he  was  doing  as  much  work 
per  day  as  he  had  ever  done,  but  was  doing 
it  in  fewer  hours.  He  had  established 
other  intellectual  interests.  He  had 
learned  how  to  play,  had  learned  the  fun- 
damental necessity  of  attention  to  the  es- 
sentials of  good  living,  namely  regular 
and  wholesome  eating,  sleeping,  exercise, 
etc.  He  was  kept  under  observation  for 
about  six  months.  This  happened  eight- 
een years  ago ;  he  has  carried  his  work  suc- 
cessfully ever  since. 

This  case  is  mentioned,  not  because  it  is 
exceptional,  but  because  it  is  not  excep- 
tional. People  do  not  know  how  to  live. 
This  man  needed,  as  most  people  do  need, 
the  help  of  the  physician— not  only  in 
times  of  disease,  to  aid  in  recovery,  not 
only  that  they  may  be  preserved  from  acci- 
dent, contagion  and  other  sources  of  disa- 
bility. People  need  to  be  taught  how  to 
administer  their  time  so  as  to  live  whole- 
somely and  effectively,  how  to  live  so  that 
life  shall  be  a  joy  and  not  a  burden,  how 
to  use  their  leisure  time  so  that  it  may  con- 
tribute to  strength  rather  than  to  exhaus- 
tion through  dissipation— how  to  manage 
eflSciently  the  machinery  of  life.  This  is 
the  problem  of  the  biological  engineer. 

Let  me  mention  another  case.  It  is  that 
of  a  man  who  died  recently  at  the  age  of 
forty-seven.  The  immediate  cause  of 
death  was  cerebral  hemorrhage,  due  to 
arterial  sclerosis,  with  its  usual  degenera- 
tive conditions  of  the  kidneys.  There  ap- 
peared to  be  no  adequate  reason  for  the 
loss  of  this  man  to  himself,  to  his  family, 
to  his  community,  excepting  that  he  did 


not  know  how  to  live.  He  was  unwise  in 
his  eating,  unwise  in  his  manner  of  work. 
He  did  not  know  the  significance  of  recrea- 
tion, nor  did  he  know  the  particular  idio- 
fi^yncrasies  of  his  personal  makeup. 

We  are  told  that  every  man  is  a  fool  or 
his  own  physician  at  forty.  But  the  hu- 
man organism  is  too  complex  to  permit  of 
adequate  self-knowledge  gained  merely 
through  common  sense  and  personal  ex- 
perience. To  this  must  be  added  that  wis- 
dom which  can  only  come  from  the  study 
of  large  numbers  of  cases  and  the  putting 
together  of  extensive  experiences.  It  is 
a  conservative  statement  to  say  that  the 
average  efficiency  and  happiness  of  Amer- 
ican men  and  women  could  be  doubled  by 
judicious  attention  to  these  matters  of 
health.  I  do  not  mean  merely  the  rigid 
observance  of  general  rules  of  hygienic 
living.  I  mean  sqpecifically  that  conduct 
which  is  based  upon  an  expert  knowledge 
of  the  individual's  peculiarities,  and  of 
the  environment  under  which  he  is  living 
and  must  work. 

This  study  of  individual  differences,  of 
individual  environment,  is  one  which  gives 
scope  to  the  largest  powers  and  gives  re- 
wards of  the  highest  character.  We  all 
know  that  it  is  foolish  to  tell  the  over- 
worked bank  clerk  that  he  must  take  a 
vacation,  go  off  to  Florida  or  Europe  for 
Bix  months,  when  he  is  without  financial 
resources.  It  is  foolish,  to  tell  an  engineer 
who  is  in  the  middle  of  a  large  piece  of 
work  that  he  must  stop  and  take  a  vaca- 
tion. It  is  necessary  for  him  to  complete 
his  work.  The  problem  is  to  find  out  how 
that  particular  man,  with  his  particular 
makeup,  under  the  particular  environ- 
ment in  which  he  lives,  may  so  conduct 
himself  as  to  get  the  maximum  of  life, 
efficiency  and  happiness  out  of  himself. 

It  is  a  problem  of  discovering  the  kind 
of   habits   that   the   individual   ought  to 
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form,  of  finding  out  how  he  can  form 
those  habits,  and  then  standing  by  him 
until  the  habits  are  formed  and  the  new 
life  fairly  on  its  way.  It  is  not  enough  for 
us  that  we  shall  be  protected  from  the  con- 
tagion of  smallpox,  that  we  shall  not  be 
inoculated  with  the  plague,  that  we  shall 
not  have  our  water  supply  contaminated 
with  the  typhoid  bacillus.  It  is  not 
enough  even  that  the  tissues  of  our  bodies 
shall  be  highly  resistant  to  various  dis- 
eases- There  is  the  great  positive  con- 
structive side  which  relates  to  life's  habits 
that  needs  attention,  and  without  such  at- 
tention the  individual  is  helpless  in  secur- 
ing for  himself  that  high  degree  of  eflGi- 
ciency  which  every  skilled  engineer 
demands  from  a  good  piece  of  machinery. 
This  phase  of  medical  practise  is  gradu- 
ally coming  to  be  recognized  by  the  laity 
and  is  being  met  by  the  profession.  It  is 
obvious  that  equipment  for  such  practise 
involves,  as  does  every  other  medical 
specialty,  the  classic  studies  of  the  regu- 
lar medical  curriculum.  This  specialty 
also,  like  every  other  specialty,  demands 
its  own  kind  of  aptitude,  as  well  as  that 
specialization  in  study  and  experience 
which  belongs  to  a  specialty.  It  consists 
essentially  in  bringing  medical  science  to 
bear  upon  the  whole  life  of  the  patient, 
so  that  it  may  be  raised  and  kept  on  the 
highest  attainable  level  of  efSciency  and 
wholesomeness. 

in.      CONCLUSION 

This  is  not  the  place  to  discuss  other 
great  problems  that  are  incident  to  the 
life  of  the  city  or  to  that  of  the  individual. 
I  have  tried  merely  to  show  that  com- 
munity life  is  of  necessity  increasing; 
that  the  conditions  that  are  deleterious  to 
health  can  be  and  are  being  met ;  that  the 
prospect  is  already  clearly  in  view  that 
urban  conditions  will  be  more  favorable 


to  human  life  than  rural  conditions;  that 
the  desire  of  our  kind  to  live  in  close  re- 
lations can  be  gratified  with  a  gain,  in- 
stead of  a  loss  of  human  life  and  vitality. 

It  is  not  enough  that  medical  scioice 
shall  be  increasingly  successful  in  com- 
bating and  curing  disease  by  means  of 
drugs,  surgery,  suggestion  and  hygienie 
measures.  It  is  not  enough  that  the  great 
sources  of  disease  shall  be  eliminated  by 
providing  freedom  from  contagion  and  in- 
fection through  uncontaminated  water, 
pure  food,  fresh  air.  It  is  not  enough  that 
by  means  of  these  or  other  measures  we 
shall  be  rendered  immune  to  any  or  even 
all  diseases.  It  is  not  enough  that  we  look 
forward  with  firm  confidence  to  the  con- 
trol of  tuberculosis,  and  even  pneumonia, 
cancer  and  arteriosclerosis. 

The  science  of  medicine  needs  and  is 
developing  groups  of  specialists  who  are 
raising  the  efficiency  of  individuals  by 
discovering  the  precise  ways  in  which 
those  individuals,  with  their  particular 
constitutions,  may  best  live  in  their  par- 
ticular environment.  There  are  also  de- 
veloping other  groups  that  are  solving  the 
problems  of  how  human  kind  shall  live  in 
the  new  and  glorious  era  that  we  are  so 
fast  entering,  the  era  of  living  together, 
the  era  of  the  city. 

Luther  Halsey  Guligk 


THE    RESEARCH    LABORATORY    OF  PHYS- 
ICAL   CHEMISTRY   OF    THE   MASSA- 
CHUSETTS INSTITUTE  OF 
TECHNOLOGY 

DuBiNG  the  past  year  thirteen  men,  indnd- 
ing  four  candidates  for  the  Ph.D.  degree,  have 
been  working  in  this  laboratory  upon  re- 
searches in  theoretical  and  physical  chemistry. 

One  of  the  main  lines  of  work  is  the  con- 
tinuation of  the  research  upon  the  properties 
of  salt  solutions  in  relation  to  the  Ionic 
Theory,  which,  with  the  view  of  developing 
that  theory,  has  been  carried  on  for  a  number 
of  years  under  the  direction  of  Professor  A. 
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A.  Noyes.  The  special  subjects  at  present 
under  investigation  are:  (1)  the  transference 
numbers  of  tri-ionic  salts  by  Dr.  E.  O.  Falk, 
with  the  purpose  of  determining  whether  in- 
termediate ions,  such  as  KSO/  or  PbNO,*, 
exist  in  considerable  quantity;  (2)  the  elec- 
trical conductivity  of  mixtures  of  salts,  by 
Mr.  A.  C.  Melcher,  Dr.  W.  0.  Bray  and  Mr. 
7.  L.  Hunt,  with  the  purpose  of  establishing 
the  general  law  governing  the  ionization  of 
salts;  and  (3)  the  solubility  of  salts  in  the 
presence  of  other  salts,  by  Dr.  W.  D.  Har- 
kins,  with  the  purpose  of  determining  em- 
pirically the  form  of  the  law  of  solubility  ef- 
fect which  must  be  substituted  for  the  inexact 
mass-action  form  of  that  law.  This  line  of 
research  has  again  been  aided  on  the  financial 
aide  by  a  grant  of  $3,000  made  to  Professor 
A.  A«  Noyes  by  the  Carnegie  Institution  of 
Washington. 

Another  of  the  main  lines  of  research  in  the 
laboratory,  which  is  being  carried  out  by 
graduate  students  under  the  direction  of  Pro- 
fessor O.  N.  Lewis,  is  the  experimental  de- 
termination and  computation  of  a  system  of 
values  for  the  free  energy  of  chemical  sub-, 
stances  analogous  to  the  system  of  values  for 
the  total  energy  previously  develoiied  by  ther- 
mochemical  investigators.  The  problem  is 
one  of  fimdamental  importance  to  the  science 
of  chemistry,  since  from  the  free-energy  data 
for  the  substances  the  equilibrium  of  the 
chemical  reactions  in  which  they  are  involved 
can  be  computed.  The  special  reactions  now 
being  studied  in  this  direction  are:  (•!)  that 
between  sulphur  and  water,  producing  sulphur 
dioxide  and  hydrogen  sulphide,  by  Mr.  Merle 
Randall;  (2)  that  between  nitric  oxide,  nitric 
acid  and  water,  producing  nitrous  acids,  by 
Mr.  Arthur  Edgar;  and  (3)  that  between 
chlorine  gas  and  chlorine-ion  in  aqueous  so- 
lution, which  is  being  studied  by  electromo- 
tive force  measurements  by  Mr.  F.  F. 
Bupert 

Dr.  W.  0.  Bray  has  continued  the  studies 
of  the  equilibrium  of  some  chemical  reactions 
begun  a  few  years  ago  in  this  laboratory  by 
Mr.  G.  M.  J.  Mackay;  namely  of  those  be- 
tween solid  cuprous  iodide,  iodide  and  cupric 


iodide  in  solution,  between  potassium  iodide 
and  polyiodide  in  solution  and  between  iodine 
and  water. 

During  the  past  year  articles  describing 
theoretical  studies  upon  the  newly  developed 
principle  of  relativity  have  been  published 
by  Professor  G.  N.  Lewis  and  by  Mr.  B.  0. 
Tolman;  and  an  article  upon  the  quantitative 
application  of  the  theory  of  indicators  to 
volumetric  analysis  has  been  prepared  by 
Professor  A.  A.  Noyes.  An  experimental 
study  of  indicators  from  this  standpoint  has 
been  undertaken  by  Professor  M.  S.  ShenrilL 


SCIENTIFIC  NOTES  AND  NEWS 

Pbofessob  Gbobgb  DAvmsoN,  of  the  Univer- 
sity of  California,  eminent  for  his  contribu- 
tions to  astronomy,  geography,  navigation 
and  geodesy,  celebrated,  on  May  9,  his  eighty- 
fifth  birthday. 

Commander  Bobebt  £.  Peabt  lectured  be- 
fore the  Lnperial  Geographical  Society  of 
Vienna,  on  May  18,  and  was  presented  with 
the  gold  medal  of  the  society. 

Pbofbssob  Walteb  Kebnst,  professor  of 
physical  chemistry  at  Berlin,  has  been  elected 
an  honorary  member  of  the  Manchester  Liter- 
ary and  Philosophical  Society. 

It  is  stated  in  Nature  that  the  council  of 
the  Institution  of  Civil  Engineers  has  made 
the  following  awards  for  papers  during  the 
session  1909-10:  a  Telford  gold  medal  to  Mr. 
C.  M.  Jacobs  (New  York);  a  Watt  gold 
medal  to  Mr.  J.  D.  Watson  (Birmingham) ;  a 
George  Stephenson  gold  medal  to  Mr.  D.  A. 
Matheeon  (Glasgow);  Telford  premiums  to 
Messrs.  F.  C.  Buscarlet  (Sunderland),  A. 
Hunter  (Glasgow),  L  C.  Barling  (Tyne- 
mouth),  J.  Dalziel  and  J.  Sayers  (Derby), 
and  J.  Shaw  (Birkenhead),  and  the  Manby 
premium  to  the  late  Mr.  C.  W.  Hodson  (Lon- 
don). 

One  of  the  Carnegie  research  scholarships 
of  the  Iron  and  Steel  Institute,  London,  has 
been  awarded  to  Professor  Paul  Gorens,  of  the 
Boyal  Technical  College,  of  Aix-la-Chapelle, 
for  a  study  of  the  properties  of  cold-hardened 
iron  and  steeL 
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Professor  J.  S.  Einoslet  sails  for  Italy 
and  the  Zoological  Congress  on  May  28.  All 
matter  intended  for  the  Journal  of  Morphol- 
ogy should  be  sent  direct  to  the  Wistar  Insti- 
tute until  his  return  in  September. 

From  Oxford  IJniTersity  Dr.  G.  0.  Bourne, 
Linacre  professor  of  comparative  anatomy 
and  Mr.  E.  S.  Goodrich,  fellow  of  Merton 
College,  have  been  appointed  representatiTes 
at  the  International  Congress  of  Zoology. 

The  Academy  of  Natural  Sciences  of  Phila- 
delphia has  appointed  as  delegates  Dr.  Rich- 
ard A.  K.  Penrose  and  Dr.  Edgar  T.  Wherry 
to  represent  it  at  the  eleventh  International 
Geological  Congress  and  Dr.  Henry  Skinner 
to  represent  it  at  the  first  International  Con- 
gress of  Entomology. 

We  learn  from  Nature  that  Dr.  and  Mrs. 
Seligmann  have  returned  from  their  first  ex- 
ploratory ethnological  survey  of  the  Anglo- 
Egyptian  Sudan,  to  which  they  were  ap- 
pointed by  the  Anglo-Egyptian  government. 
They  studied  the  hitherto  uninvestigated 
Nubas  of  southern  Kordofan,  and  the  Shil- 
luks,  Dinkas  and  Shir  of  the  White  Nile. 
A  short  time  was  spent  between  the  White 
and  Blue  Niles,  where  a  Neolithic  site  was 
discovered.  Observations  were  made  on  the 
sociology  and  religion  of  various  tribes,  and 
some  anthropometrical  data  were  obtained, 
especially  of  the  Nubas. 

Professor  John  E.  Allen,  of  the  Univer- 
sity of  Michigan,  has  been  given  leave  of 
absence  to  go  to  Constantinople  and  assist 
the  president  of  Bobert  College  in  laying  out 
a  course  in  engineering  and  to  install  an  elec- 
tric lighting  system  for  that  college.  Pro- 
fessor Allen  expects  to  visit  a  number  of 
Euroi>ean  schools  of  engineering. 

Dr.  F.  W.  Andrewes  will  deliver  the 
Croonian  lectures  before  the  Boyal  College  of 
Physicians  of  London  in  June.  The  Harveian 
oration  will  be  delivered  by  Dr.  H.  B.  Donkin 
on  October  18.  The  Bradshaw  lecture  by  Dr. 
G.  N.  Pitt;  the  FitzPatrick  lectures,  on  "  The 
History  of  Medicine,"  by  Sir  T.  CliflFord  AU- 
butt  and  the  Horace  Dobell  lecture,  by  Dr.  W. 
Bulloch,  will  be  delivered  in  November. 


Dr.  Leon  J.  Cole,  recently  appointed  to  the 
chair  of  experimental  breeding  at  the  Univer- 
sity of  Wisconsin,  has  begun  his  work.  He 
has  made  arrangements  to  conduct  breeding 
operations  with  small  birds  and  mammals, 
such  as  will  reproduce  rapidly  and  will  be 
inexpensive  to  maintain.  He  will  also  begin 
the  collection  of  data  as  to  the  heredity  of 
characteristics  in  farm  animals.  Work  with 
plants  will  be  begun  later. 

It  is  proposed  to  add  to  the  collection  of 
portraits  of  deceased  members  of  the  Ameri- 
can Philosophical  Society,  that  of  its  first 
president,  Thomas  Hopkinson  (1743). 

A  MEMORIAL  service  for  Dr.  Harold  Taylor 
Bicketts,  associate  professor  of  pathology  at 
the  University  of  Chicago,  who  died  of  typhus 
fever  in  Mexico  City  on  May  3,  was  held  at 
the  university  in  Leon  Mandel  Assembly  HaQ, 
on  Sunday,  May  15.  His  fatal  illness  was 
contracted  as  the  direct  result  of  an  investi- 
gation of  the  disease  which  he  had  been  pur- 
suing for  several  months.  President  Henry 
Pratt  Judson  made  an  address  on  the  work  of 
Dr.  Bicketts,  and  the  essential  facts  of  his 
life  and  death  were  gri^^i  by  Dr.  Bussell  M. 
Wilder,  who  was  associated  with  him  in  his 
work  in  Mexico.  Dr.  Ludvig  Hektoen  de- 
livered an  address  on  the  personality  of  Dr. 
Bicketts  and  the  nature  and  value  of  the 
work.  Professor  Charles  Henderson  spoke  on 
the  humanitarian  aspects  of  Dr.  Bickett's 
work  and  his  death. 

On  convocation  day  on  June  14  at  the  Uni- 
versity of  Chicago  will  be  laid  the  comer- 
stone  of  the  library  building  which  is  being 
erected  as  a  memorial  to  the  university's  first 
president,  William  Bainey  Harpw.  The  ad- 
dress will  be  delivered  by  Mr.  Clement  An- 
drews, librarian  of  the  Crerar  Library  of 
Chicago,  formerly  instructor  in  chemistry  at 
the  Massachusetts  Institute  of  Technology. 

The  council  of  the  Boyal  Astronomical  So- 
ciety has  adopted  the  following  address  in 
memory  of  Sir  William  Hoggins: 

The  council  have  learned  with  the  deepest  re- 
gret of  the  death  of  Sir  William  Huggfins,  aad 
desire  to  record  their  sense  of  the  great  loes  which 
the  society  itself  and  science  in  general  have  thvs 
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sustained.  As  fellow  of  the  society  since  1854, 
as  a  member  of  the  council  since  1864,  as  secre- 
tary in  1867-72,  as  foreign  secretary  in  1873-76, 
as  president  in  1876-78,  and  as  foreign  sec- 
retary from  1883  to  the  present  time,  he  ren- 
dered services  of  the  greatest  value  to  our  society. 
His  wide  knowledge  and  sound  judgment  were 
ever  at  its  disposal.  But  it  is  on  the  higher 
ground  of  his  having  been  the  pioneer  in  all  those 
branches  of  research  now  termed  astrophysics 
that  he  has  the  greatest  claim  to  respect  and 
admiration.  The  council,  in  requesting  the  presi- 
dent to  convey  their  sympathy  to  Lady  Huggins 
on  her  bereavement,  desire  him  to  say  how  much 
they  have  reason  to  be  proud  and  thankful  for  the 
noble  life's  work  of  her  husband,  with  whom  she 
has  actively  collaborated  for  so  many  years. 

Dr.  Zenohallo,  medical  officer  of  the  In- 
temational  Sanitary  Commission,  has  died  of 
plague  at  Jeddah  as  the  result  of  infection 
when  examining  rats. 

Stakislau  Cannizzaro,  the  eminent  Italian 
chemist,  professor  in  the  University  of  Rome 
and  a  member  of  the  Italian  senate,  died  on 
May  10,  at  the  age  of  eighty-four  years. 

Mb.  James  Cantlie,  hon.  secretary  of  the 
Pellagra  Commission,  has  received,  as  we 
learn  from  the  London  Times,  the  following 
telegram  from  Dr.  Sambon,  dated  Rome,  May 
18:  ''The  i)ellagra  field  commission  has  defi- 
nitely proved  that  maize  is  not  the  cause  of 
Pellagra.  The  parasitic  conveyer  is  the  Sim- 
ulinm  reptansf 

As  International  Association  of  Colonial 
Agriculture  was  founded  in  1905  at  the  close 
of  the  first  International  Congress  of  Tropical 
Agriculture,  held  in  Paris  in  that  year.  The 
association  has  arranged  to  hold  a  second  In- 
ternational Congress  at  Brussels  on  May  20- 
23. 

The  Society  for  the  Promotion  of  Engi- 
neering Education  is  to  meet  at  the  Univer- 
sity of  Wisconsin,  June  23-25. 

The  Royal  College  of  Physicians  of  Lon- 
don annonnees  that  the  next  award  of  the 
Weber-Parkes  prize  of  150  guineas  and  a 
silver  medal  will  be  made  in  1912,  the  subject 
of  the  essay  to  be  ''The  Influence  of  Mixed 
and  Secondary  Infections  upon  Pulmonary 


Tuberculosis  in  Man,  and  the  Measures,  Pre- 
ventive and  Curative,  for  dealing  with  them." 

American  students  of  OKaracecs  will  be  in- 
terested to  learn  that,  through  the  purchase  of 
the  herbariimi  of  L.  J.  Wahlstedt,  the  Field 
Museum  of  Natural  History  has  rendered 
available  to  them  a  wealth  of  authenticated 
material  in  that  family.  The  material  com- 
prises a  large  series  of  specimens  that  have 
been  attested  by  Alex.  Braun,  Rabenhorst, 
Stizenberger,  Norstedt,  Wahlstedt  and  Allen. 
The  total  collection  numbers  1,750  sheets. 

The  United  States  Pharmacopoeial  Conven- 
tion at  its  meeting  held  at  the  Hotel  New 
Willard  in  Washington,  D.  C,  May  10-13, 
elected  the  following  officers:  President,  Dr. 
H.  W.  Wiley,  of  the  Bureau  of  Chemistry, 
Washington,  D.  C;  first  vice-president.  Dr.  N. 
S.  Davis,  of  Illinois;  second  vice-president, 
Charles  Caspari,  Jr.,  of  Maryland;  third  vice' 
president,  O.  T.  Osbom,  of  Connecticut; 
fourth  vice-president,  Leo  Eliel,  of  Indiana; 
fifth  vice-president,  W.  A.  Bastedo,  of  New 
York;  secretary,  M.  O.  Motter,  of  the  District 
of  Columbia;  ctssistant  secretary.  Dr.  Noble  P. 
Barnes,  of  the  District  of  Columbia;  trectS' 
urer,  S.  L.  Hilton,  of  the  District  of  Co- 
lumbia. The  board  of  trustees,  for  the  ex- 
penditures of  the  convention,  was  elected  as 
follows:  J.  H.  Beal,  of  Ohio;  F.  W.  Meissner, 
of  Indiana;  W.  J.  Schieffelin,  of  New  York; 
O.  H.  Simmons,  of  Illinois,  and  H.  M.  Whelp- 
ley,  of  Missouri.  The  committee  on  revision 
of  the  Pharmacopoeia  was  elected  as  follows: 
J.  P.  Remington,  H.  Ejaemer,  C.  Caspari,  Jr., 
C.  L.  Diehl,  J.  O.  Schlotterbeck,  A.  B.  Lyons, 
H.  C.  Wood,  Jr.,  J.  M.  Osborne,  M.  I.  Wil- 
bert,  H.  H.  Rusby,  Reid  Himt,  A.  R.  L. 
Dohme,  A.  B.  Stevens,  G.  M.  Beringer,  E.  Q. 
Eberle,  L.  E.  Sayre,  E.  Ejemers,  W.  A.  Puck- 
ner,  L.  F.  Kebler,  C.  S.  N.  Hallberg,  C.  H. 
La  Wall,  Q.  D.  Rosengarten,  V.  Coblentz, 
J.  W.  Hatcher,  J.  M.  Good,  H.  V.  Amy,  J.  A. 
Koch,  S.  P.  Sadtler,  W.  Bodemann,  J.  H. 
Long,  O.  Raubenheimer,  C.  E.  Vanderkleed, 
T.  Sollman,  W.  H.  Nixon,  J.  C.  F.  Anderson, 
^N.  S.  Davis,  J.  M.  Francis,  C.  E.  Caspari, 
R.  H.  True,  W.  N.  Gregory,  H.  M.  Gordin, 
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J.  W.  England,  0.  W.  EdmnndB,  E.  H.  Bart- 
ley,  G.  W.  Diekman,  P.  Marvel,  W.  Hainee, 
W.  G.  Alpers,  L.  C.  Hopp,  Albert  Plant 

Dr.  J.  N.  Hose,  associate  curator  in  the 
Division  of  Plants,  TJ.  S.  National  Museum, 
accompanied  by  P.  S.  Standley  and  Paul  G. 
Bussell,  of  his  staff,  has  just  returned  from 
a  collecting  trip  through  southwestern  United 
States  and  western  Mexico.  It  has  resulted 
in  the  adding  of  more  than  ten  thousand 
specimens  forming  some  three  thousand  num- 
bers to  the  IT.  S.  Herbarium.  Dr.  Rose's  field 
work  began  at  Big  Springs,  Texas,  and  ex- 
tended as  far  west  as  Tucson,  Arizona,  whence 
he  followed  the  West  Coast  Route  of  the 
Southern  Pacific  Railroad  as  far  south  as 
Acaponeta  in  Tepic.  The  collection  includes 
various  fiber,  rubber  and  economic  plants  as 
well  as  numerous  seeds  of  useful  and  orna- 
mental vines  and  shrubs.  Among  the  speci- 
mens obtained  that  were  especially  interest- 
ing, is  a  curious  traveler's  vine,  which  is  a 
plant  that  furnishes  an  abundance  of  drink- 
ing water;  a  giant  morning-glory  forming  a 
tree  two  feet  in  diameter;  a  strangling  fig 
which  is  able  to  kill  the  largest  tree  in  the 
forest;  an  ear-pod  tree  which  has  a  fruit 
resembling  the  human  ear — ^whence  its  name; 
a  gourd  tree  which  bears  large  fruit  along  its 
trunk;  a  silk-cotton  tree  covered  with  great 
balls  of  snow-white  cotton;  and  a  monkey 
rattlebox  tree  which  is  covered  with  large 
mallow-like  fruit  which  explodes  with  a  loud 
noise.  Some  rare  palms,  c^itury  plants  and 
cacti  that  were  collected  were  sent  to  Wash- 
ington and  are  now  on  exhibition  in  one  of 
the  greenhouses  of  the  Department  of  Agri- 
culture. This  expedition  was  conducted  by 
the  IT.  S.  National  Museum  in  association 
with  the  New  York  Botanical  Garden  and 
the  Desert  Laboratory  of  the  Carnegie  Insti- 
tution of  Washington. 

Mrs.  Mart  M.  Emert,  of  Cincinnati,  O^ 
has  purchased  a  tract  of  wooded  land  in  a 
residence  district  and  has  placed  it  under  the 
charge  of  H.  M.  Benedict,  associate  professor 
of  biology  in  the  University  of  Cincinnati,  for 
the  purpose  of  establishing  a  '^city  bird 
reserve."     The  land  will  be  fenced  with  a  cat^ 


proof  fence,  water,  food  and  nesting  materiab 
will  be  provided  and  a  test  made  of  the  poesi- 
bility  of  bringing  back  the  native  birds  to  the 
city.  It  is  hoped  that  the  plan  wiU  prove  so 
successful  as  to  be  copied  in  other  communi- 
ties. Now  that  the  birds  in  the  fields  ire 
protected  by  law  and  progress  is  being  made 
in  the  establishment  of  breeding  reserves  for 
sea  birds,  the  time  seems  ripe  for  the  inaugu- 
ration of  a  definite  campaign  to  increase  the 
bird  life  of  our  towns  and  cities.  This  first 
experimental  reserve  will  be  known  as  the 
"  Mary  Emery  City  Bird  Reserve.**  Inf  orma- 
tion  regarding  the  details  of  fence  oon8tra^ 
tion,  suitable  locations,  food  and  care,  will  be 
gladly  given  by  the  biological  department  of 
the  University  of  Cincinnati  to  any  who  may 
contemplate  the  establishment  of  a  ^  city  bird 
reserve  ^  in  their  own  community. 

The  British  Oeographical  JoumaL  states 
that  an  expedition  organized  by  Mr.  Doi]^ 
Carruthers,  in  conjunction  with  Mr.  J.  E 
Miller  and  Mr.  M.  P.  Price,  who  are  finandog 
it,  will  leave  England  at  the  end  of  March  for 
northwestern  Mongolia.  The  chief  object  of 
the  expedition  is  to  explore  zoologically,  hot- 
anically,  and,  as  far  as  possible,  geographic- 
ally, the  basin  of  the  upper  Yenesei  HiTcr. 
The  journey  out  will  be  made  through  Russia 
and  Siberia  to  Eirasnoyarsk,  and  thence  np 
the  Yenesei  to  Minusinsk.  Here  the  expedi- 
tion will  fit  out,  and,  leaving  Russian  terri- 
tory, pass  over  into  Chinese  Mongolia.  The 
upper  Yenesei  and  its  tributaries  are  almost 
completely  surrounded  by  high  mountain 
ranges,  which  form  a  secluded  basiiu  In  this 
basin  dwells  a  curious  tribe,  the  Sayotes,  who 
appear  to  be  confined  to  this  restricted  area. 
On  the  completion  of  the  work  in  the  actual 
basin  of  the  upper  Yenesei,  the  expedition  will 
pass  through  Dzungaria  to  Kulja,  which  wiU 
be  reached  some  time  in  November.  '  After 
this  Mr.  Carruthers  and  Mr.  Miller  hope  to 
winter  in  the  Tarim  basin,  and  then  to  con- 
tinue their  explorations  in  the  spring  in  the 
Chinese  provinces  of  Kansu  and  Alashan. 
That  there  is  much  of  interest  to  record  about 
the  tribes  of  this  region  is  shown  by  the  fact 
that  it  includes  the  original  homes  of  the 
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Turkiah  and  Finnish  races.  Zoologically,  the 
Yenesei  is  important  as  being  the  line  of 
demarcation  between  the  faunas  of  eastern 
and  western  Siberia*  And  if  the  expedition 
is  able  to  reach  Alashan  and  neighboring 
regions,  there  will  be  valuable  geographical 
work  to  be  done  and  problems  regarding  the 
desiccation  of  central  Asia  to  be  solved. 


UNIVERSITY   AND   EDUCATIONAL    NEWS 

By  the  will  of  Isaac  C.  Wyman,  of  Salem, 
Mass.,  a  graduate  of  Princeton  College,  who 
died  on  May  18,  most  of  his  estate  is  be- 
queathed to  Princeton  University,  to  be  used 
in  whole  or  in  part  for  a  graduate  school. 
Mr.  John  M.  Raymond,  of  Salem,  Mass.,  and 
Professor  Andrew  F.  West,  dean  of  the  Grad- 
uate School  were  named  as  trustees.  The 
daily  papers  estimate  the  value  of  the  be- 
quest to  be  from  $2,000,000  to  $10,000,000. 

The  Jefferson  Medical  College  of  Philadel- 
phia, has  received  a  gift  of  $60,000  from  Mrs. 
Maria  Gross  Horwitz,  daughter  of  the  late 
Professor  Samuel  D.  Gross,  the  eminent  sur- 
g^eon,  to  endow  the  ''  Samuel  D.  Gross  Chair 
of  Surgery.'* 

Assistant  Professor  J.  G.  Jack  will  con- 
duct a  Field  Class  at  the  Arnold  Arboretum, 
Harvard  University,  on  Saturdays  during  the 
spring  and  early  summer,  to  assist  those  who 
wish  to  gain  a  more  intimate  knowledge  of 
the  native  and  foreign  trees  and  shrubs  which 
grow  in  New  England. 

Dr.  £.  J.  WiLCZTNSKi,  associate  professor  of 
mathematics  in  the  University  of  Illinois,  has 
accepted  a  similar  position  in  the  University 
of  Chicago. 

Dr.  J.  W.  Young,  assistant  professor  of 
mathematics  in  the  University  of  Illinois,  has 
been  appointed  head  of  the  department  of 
mathematics  in  the  University  of  Kansas. 

Mr.  Edward  M.  Wellisch,  of  Cambridge 
University,  has  been  appointed  assistant  pro- 
fessor of  physics  in  Yale  University. 

The  following  appointments  have  been 
made  at  the  School  of  Mines  of  the  Univer- 
sity of  Pittsburgh: 


A.  E.  Ortmann,  Ph.D.,  professor  of  physical 
geography. 

P.  E.  Raymond,  Ph.D.,  professor  of  invertebrate 
paleontology. 

S.  L.  Goodale,  A.M.,  E.M.,  assistant  professor 
of  metallurgy. 

L.  K.  Acker,  Jr.,  E.M.,  instructor  in  mineralogy 
and  geology. 

G.  T.  Haldeman,  E.M.,  instructor  in  mining. 

Earl  Douglass,  A.M.,  M.S.,  instructor  in  verte- 
brate paleontology. 

H.  B.  Meller,  instructor  in  mining. 

Dr.  A.  B.  Wallgren,  lecturer  on  first  aid  to  the 
injured. 

Alexander  Silverman,  lecturer  on  glass  manu- 
facture. 

W.  P.  Fischer,  E.M.,  assistant  in  petrography. 

N.  L.  Estabrook,  assistant  in  mineralogy. 

J.  B.  Keller,  assistant  in  assaying. 

The  year  has  been  extended  to  four  terms  of 
12,  12,  11  and  10  weeks  each,  so  that  a  stu- 
dent  can  complete  his  course  by  working  any 
three  of  the  terms  each  year.  He  may  also 
complete  his  work  and  graduate  in  three 
years  if  he  takes  four  terms  a  year.  A  stu- 
dent, as  heretofore,  in  this  school  can  substi- 
tute a  year  of  practical  work  done  imder  the 
school's  direction  for  one  year  of  the  usual 
class  and  laboratory  work,  and  in  this  way 
graduate  in  three  years.  Some  thirty-five 
thousand  dollars  worth  of  material  has  been 
added  to  the  equipment  during  the  past  year. 

Mr.  C.  L.  Boulenoer,  of  King's  College, 
Cambridge,  has  been  appointed  to  the  lecture- 
ship in  zoology  at  Birmingham  University 
rendered  vacant  by  the  resignation  of  Mr. 
Leonard  Doncaster. 


DISCUSSION   AND   CORRESPONDENCE 

WEISMAKNISM,   A   CRITI0I8H   OF   DIE   SELEKTIONS- 

THEORIE^ 

A  NEW  publication  from  the  pen  of  August 
Weismann  naturally  must  excite  curiosity 
among  biologists,  not  so  much  with  regard  to 
possible  new  ideas  and  theories,  but  rather 
with  reference  to  the  question  how  far  the 
author  has  corrected  and  modified  his  old 
views  in  order  to  do  justice  to  the  numerous 

^"Die  Selektionstheorie."  Eine  Untersuchung 
von  Augiut  Weismann.  Jena,  1909.  70  pages, 
1  plate  and  3  text  figures. 
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and  serious  objections  to  them  advanced  by 
various  adversaries. 

The  title  of  the  present  booklet  might  sug- 
gest that  Weismann  had  the  intention  of 
doing  something  like  this,  for  his  conception 
of  the  principle  of  selection  is  one  of  his 
chief  peculiarities,  which  has  been  most  vig- 
orously attacked.  But  perusing  this  book,  we 
find  that  not  the  slightest  attempt  has  been 
made  to  discuss  seriously  these  objections. 
Here  and  there  a  feeble  show  is  made,  as  if  he 
had  paid  attention  to  them,  but  generally  he 
discusses  only  minor  points,  and  avoids  the 
most  essential  criticisms,  those  which,  when 
admitted  as  correct,  would  inflict  the  finish- 
ing blow  to  that  particular  type  of  evolution- 
theory  known  as  Weismannism.  And  further, 
a  peculiar  feature  of  the  present  book  is  that 
in  certain  cases  Weismann  admits  that  his 
critics  are  right  in  a  particular  point,  but 
that  he  nevertheless  insists  in  maintaining 
his  old  position  and  his  old  views  about  this 
point.  We  occasionally  have  come  across  this 
way  of  arguing  in  informal  discussions  with 
persons  belonging  to  the  weaker  sex,  but 
never,  as  far  as  we  can  remember,  in  a  sci- 
entific treatise  which  pretends  to  be  serious. 

The  whole  book  is  an  eulogy  on  selection 
and  its  power  to  create  new  thinge.  Weis- 
mann believes,  if  this  is  admitted,  then  there 
will  be  no  difficulty  whatever  in  understand- 
ing the  origin  of  the  whole  organic  world,  and 
consequently  also  the  origin  of  new  species 
by  natural  selection  will  be  clear.  He  claims 
that  he  stands,  in  maintaining  this  view, 
upon  the  original  standpoint  of  Darwin.  But 
Darwin  never  said  that  new  species  are  ere* 
ated  hy  natural  selection.  Indeed,  there  is  the 
title  of  Darwin's  book,  "  The  Origin  of 
Species  by  Means  of  Natural  Selection,^'  and 
it  must  be  confessed  that,  reading  the  title 
alone,  it  might  be  interpreted  this  way.  But 
there  are  some  people  who  have  a  habit  of 
looking  more  closely  at  things,  books  espe- 
cially, and  when  they  began  to  read  Darwin's 
book,  they  found  out  that  there  is  a  distinc- 
tion of  two  processes  within  the  whole  great 
process  of  evolution:  the  one  is  the  transfor- 
mation of  species,  that  is  to  say,  the  change 


of  one  existing  form  of  life  into  one  other 
one,  and  the  other  is  the  differentiation  of 
species,  that  is  to  say,  the  dividing  of  one  ex- 
isting form  into  two  or  more  other  ones.  The 
latter  process  is  strictly  the  origin  of  n«w 
species,  or,  as  it  has  recently  been  called,  the 
process  of  spedation. 

For  the  first  process,  the  transformation  of 
species,  Darwin  introduces  the  three  factors: 
Variation,  Inheritance  and  Natural  Selection* 
and  treats  of  them  in  the  first  five  chapters. 
But  incidentally  he  also  discusses  the  second 
process,  the  origin  of  new  species.  He  does 
this  chiefly  in  the  fourth  chapter,  where  he 
talks  of  the  divergence  of  character.'  As  the 
writer  has  shown  elsewhere,^  Darwin  feeU  a 
little  uneasy  about  this  point.  Nevertheless, 
he  gives  a  tentative  answer,  and  this  is,  that 
new  species  originate,  if  they  are  ''enabled 
to  seize  on  many  and  widely  diversified  places 
in  the  polity  of  nature,"*  or,  "if  (they)  be- 
come fitted  for  .  .  .  different  habits  of  life  or 
conditions."*  This  is  exactly  what  by  subse- 
quent writers  has  been  called  separation,  iso- 
lation, hionomic  separation,  and  for  which 
possibly  the  best  term  is  "ecological  segrega- 
tion/' And  I  hope  by  mentioning  these  words 
Weismann  may  recollect  that  they  are  in- 
tended to  express  something,  and  that  they 
are  supposed  to  have  a  definite  place  within 
the  evolution-theory.  In  fact,  the  working 
out  of  this  principle  is  the  most  essential  im- 
provement added  by  subsequent  writers  to 
Darwin's  theory. 

The  above  distinction  between  transforma- 
tion of  species  (Umwandlung  der  Arten)  and 
the  origin  of  new  species  (Entstehung  nener 
Arten)  has  been  exposed  again  and  again, 
has  been  discussed  at  such  a  length  that  it 
has  actually  become  tiresome  to  have  to  re- 
peat it.  Any  child  should  be  able  to  see  the 
point.  But  Weismann  evidently  fails  to  do 
so.  All  his  previous  writings,  and  abo  the 
present  book,  are,  with  reference  to  the  dis- 

*See  Biunmary  at  end  of  chapter  IV.,  p.  102 
("Origin  of  Species,"  American  ed.,  1884). 

»/Wd.,  p.  86. 

*Pr.  Am.  Phil.  8oo.,  35,  1896,  p.  175  ff. 

• "  Origin  of  Species,"  p.  87. 

•  Ibid.,  chapter  VII.,  p.  169. 
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tinction  of  these  two  processes,  a  maze  of 
confused  ideas,  and  he  most  obstinately  con- 
tinues to  transfer  the  factor  of  selection, 
which  Darwin  introduced  for  the  first  process, 
and  to  apply  it  to  the  second  process  (specia- 
tion).  Of  course,  in  the  writings  of  Weis- 
mann  it  is  hard  to  quote  a  passage  where  he 
does  this  clearly  and  unmistakably,  since  in 
tkis  respect  clearness  is  altogether  lacking, 
but,  in  the  present  book,  it  is  easily  seen  that 
he  actually  intends  to  apply  the  principle  of 
selection  to  the  formation  of  new  species  by 
his  reference  to  the  mutation  theory  of  de 
Yries.  Of  course,  de  Vries  makes  the  same 
fundamental  mistake.  The  mutation  theory, 
as  should  be  evident  to  everybody,  deals  pre- 
eminently and  emphatically  with  the  question 
of  si>eciation ;  at  any  rate,  de  Yries  claims  that 
it  does,  if  he  wants  to  explain  the  origin  of 
NEW  species  hy  mutation,  and  consequently  it 
can  not  at  all  come  into  conflict  with  Dar- 
win's principle  of  selection,  which  is  intended 
only  as  a  factor  in  the  transformation  proc- 
ess. Nevertheless,  Weismann  (as  well  as  de 
Vries)  regards  the  mutation  theory  as  op- 
posed ("Einwurf,"  p.  7)  to  the  selection 
theory!  Any  one  who  expresses  views  like 
these  demonstrates  only  that  the  true  Dar- 
winian theory  is  not  understood  by  him,  and 
that  he  has  not  the  slightest  idea  of  what  the 
meaning  and  significance  of  de  Vries's  ex- 
periments are.  As  has  been  demonstrated 
elsewhere,*  de  Yries  himself  did  not  under- 
stand the  bearing  of  his  experiments  upon  the 
evolution  theory  in  general,  and,  consequently, 
made  the  most  serious  mistakes  in  their  in- 
terpretation. 

This  misunderstanding  of  Darwin's  theory 
explains  why  Weismann  so  stoutly  maintains 
that  selection  may  create  new  things:  he 
needs  some  explanation  for  the  origin  of 
new  species.  But  this  idea  of  his  has  been 
criticized  so  often  that  he  is  forced  to  pay  at 
least  some  attention  to  the  attacks,  and,  in- 
deed, he  admits  that  selection  can  not  do  any- 
thing without   the   material,   with   which    it 

*See  SciXNCB,  23,  May  11,  1906,  p.  746;  24, 
August  17,  1906,  p.  214;  25,  February  1,  1907, 
p.  185. 


is  to  work,  being  furnished  by  variation:  a 
number  of  writers  have  called  his  attention 
to  this,  and  have  reminded  him  that,  if  this 
is  so,  it  is  not  logical  to  say  that  natural  se- 
lection, by  killing  the  unfit  variations,  "cre- 
ates" new  ones,  but  that  the  word  "pre- 
serves" should  be  used.  This  objection  is 
absolutely  well  founded,  as  everybody  will 
grant,  and  Weismann  has  been  cornered  by 
it  so  completely,  that  no  other  escape  remains 
for  him  but  to  say  that  this  objection  is 
"nonsensical"  (sinnlos,  p.  81).  Further 
conunent  is  unnecessary. 

In  his  treatment  of  the  "  Lamarckian  prin- 
ciple "  and  the  causes  of  variation,  Weismann 
shows  the  same  lack  of  understanding,  or,  if 
not,  a  rather  vicious  tendency  to  distort  facts 
and  ideas.  The  Lamarckian  principle,  in  its 
widest  sense,  which  is  also  accepted  by  Dar- 
win, says  that  the  variations  which  are  trans- 
mitted to  the  offspring  are  caused  by  the  en- 
vironment It  is  true,  Lamarck  himself  dis- 
cussed "chiefly"  (hauptsaechlich)  use  and 
non-use  of  parts  as  cause  of  variation.  But 
Weismann  admits,  by  using  the  word 
"  chiefly,"  that  there  are  others,  and  he  surely 
ought  to  know  that  Darwin  and  subsequent 
writers  have  enlarged  this  principle  so  as  to 
regard  all  reactions  of  the  body  to  environ- 
mental factors  as  variations  in  this  sense  (ac- 
quired characters).  In  the  present  booklet, 
however,  Weismann  restricts  the  Lamarckian 
principle  strictly  to  "use  and  non-use,"  and 
then,  of  course,  it  is  easy  for  him  to  show  that 
in  particular  cases  quoted  by  him  the  La- 
marckian principle  does  not  apply.* 

His  chief  argument  against  the  Lamarck- 
ian principle  is  that  we  are  to  entertain 
"strong  doubts"  (p.  6)  against  the  coopera- 
tion of  this  principle,  and  that  the  trans- 
mission of  acquired  characters  is  "hard  to 

*Thia  is  a  beautiful  illustration  of  Weis^ 
fnannian  logic.  On  page  6,  line  10,  he  umb  the 
word  "chiefly''  (hauptsaechlich)  in  this  connec 
tion,  while  almost  immediately  below,  on  the  bot- 
tom line  of  the  same  page,  "functional"  varia- 
tions (by  use  and  non-use)  become  the  "only 
ones"  (allein),  which  constitute  the  Lamarckian 
principle.  This  surely  justifies  what  we  have  said 
above  on  his  tendency  to  distort  things. 
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imagine"  (kaum  vorstellbar).  There  is 
hardly  a  single  paper  of  Weismann  on  evolu- 
tionary subjects  which  does  not  assure  us  of 
this.  But  the  reviewer  has  not  seen  in  any 
one  of  them  a  clear  statement  what  these 
doubts  are,  and  his  personal  power  of  imagi- 
nation, which  surely  has  the  same  convincing 
force  as  Weismann's,  is  entirely  adequate  to 
admit  this  theory.  Weismann's  opinion  to 
the  contrary  and  his  idea  of  ''  germinal  varia- 
tion" is  a  working  hypothesis  pure  and 
simple,  and  should  be  used  only  as  such;  but 
the  two  opposite  views  should  never  be  used 
as  evidence  against  each  other,  and  this  is 
what  Weismann  does  again  and  again,  also 
in  the  present  book.  The  Lamarehian  prin- 
ciple is  wrong,  hecauee  it  is  in  conflict  with 
the  Weiemannian  theory  of  the  germ  plaem, 
and  the  latter  is  correct,  because,  since  the 
Lamarehian  theory  is  wrong,  it  is  the  only 
way  to  explain  evolution.  This  is  practically 
the  essence  of  Weismann's  argumentation:  a 
schoolboy's  blunder  against  logic. 

On  the  other  hand,  Weismann  purposely 
overlooks  the  recent  experimental  evidence 
for  the  inheritance  of  acquired  characters, 
furnished  now  by  quite  a  number  of  biolo- 
gists. He  knows,  at  any  rate  mentions,  only 
two  of  them,  Semon  and  Kammerer,  and  says 
that,  according  to  Pfeffer,  those  of  the  first 
are  ''incorrect"  (nicht  richtig),  and  that  he 
is  going  to  show  that  those  of  the  latter  can 
not  be  regarded  as  convincing.  The  reviewer 
is  much  afraid  that  this  latter  demonstration 
will  rest  upon  something  like  Weismann's 
argrument,  which  intended  to  show  that  his 
own  experiments  on  Polyommatus  do  not  fur- 
nish support  for  the  Lamarckian  view.  As  to 
the  latter,  I  beg  to  compare  what  I  have  said 
some  time  ago  with  regard  to  this  matter,*  to 
which  I  have  to  add  nothing,  and  which 
clearly  shows  that  Weismann's  conception  of 
the  Lamarckian  principle  igi  entirely  wrong, 
in  fact  that  he  does  not  at  all  understand 
what  the  essential  point  in  it  is. 

We  may  summarize  our  conclusions  as  to 
the  Weismannian  theories  and  the  Weismann- 

*See  Biol.  Oentralbl,,  18,  1808,  p.  153,  and 
Science,  23,  June  22,  1006,  p.  050. 


ism  as  follows:  In  the  beginning,  Weismann 
proposed  his  theory  of  the  germinal  variation, 
and  the  subsidiary  theory  of  the  all  sufficiency 
of  natural  selection  in  opposition  to  the  cur- 
rent view  of  the  inheritance  of  acquired  char- 
acters, without  positive  support,  but  chiefly  on 
accoimt  of  the  supposed  insufficienoy  of  the 
latter  view.  At  that  time  it  was  a  woridng 
hyx>othesis  as  well  as  the  other  theory.  In 
his  subsequent  writings  Weismann  tried  to 
strengthen  his  position,  but  he  was  forced, 
first  of  all,  to  abandon  his  idea  of  the 
"  amphimixis  "  as  the  cause  of  germinal  varia- 
tion, and  further  he  introduced  his  theory  of 
the  ''germ  plasm"  and  its  variation,  and,  in 
close  connection  with  the  latter,  his  theory  of 
inheritance. 

By  the  theory  of  the  "variation  of  the 
germ  plasm"  he  changed  his  original  views 
of  *' germinal  variation'*  in  a  fundamental 
way^  a  fact  which  was  never  acknowledged 
by  him,  and  further,  in  connection  with  this, 
he  was  forced  to  admit  facts  which  are 
strongly  in  favor  of  the  Lamarckian  prin- 
ciple, which,  however,  he  denied  by  the  argu- 
ment: if  Lamarehian  inheritance  can  he  ex- 
plained  by  the  germ-plasm  theory,  there  is  no 
Lamarehian  inheritance. 

His  special  views  on  the  principle  of  selec- 
tion, although  attacked  repeatedly  and  dis- 
proved, in  part  as  incorrect,  in  part  as  illog- 
ical, were  always  maintained  and  defended 
by  him,  but  only  at  the  risk  and  to  the  detri- 
ment of  sound  logic.  At  the  present  time, 
in  the  booklet  reviewed  here,  he  is  upon  the 
old  standpoint;  he  has  not  considered  valid 
objections  to  his  views,  and  has  passed  over 
the  most  serious  in  silence,  repeating  again 
and  again  his  old  blunders  and  absurdities. 

This  has  gone  on  too  long.  Weismannism 
has  become  a  term  characterizing  not  only  a 
particular  brand  of  Darwinism  "made  in 
Germany,"  but  also  a  particular  kind  of 
loose  and  illogical  reasoning,  which  we  are 
not  wont  to  regard  as  a  product  of  German 
imiversities.  This  harsh  criticism  would  not 
be  necessary  but  for  the  fact  that  Weis- 
mannism   has   become    a    scientific  "creed" 
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among  a  certain  class  of  biologists,  and,  in 
consequence,  has  delayed  progress  in  biology 
for  a  considerable  time.  Weismann  alone  is 
responsible  for  the  discredit  into  which  the 
Lamarck-Darwinian  view  of  the  causes  of 
yariation  has  fallen:  the  latter  has  become 
unfashionable  and  ''not  up  to  date."  Thus 
biologists  were  and  are  to  a  certain  extent 
afraid  of  looking  at  evolutionary  questions 
under  the  assumption  that  the  ''inheritance 
of  acquired  characters"  might  x)Ossibly  be 
correct,  and  failed  to  do,  what  was  most 
needed,  to  prove  or  disprove  this  view  by  the 
way  of  experiment.  Fortunately,  at  the  pres- 
ent time,  conditions  seem  to  improve:  obser- 
vations and  experiments  are  being  made  which 
have  a  distinct  bearing  upon  this  question, 
and  we  may  say  that  unexpected  results  are 
forthcoming  which  tend  to  show  that  the 
Lamarckian  principle,  which  is  also  Darwin's 
view  of  the  origin  of  transmissible  variations, 
should  be  reckoned  with.  We  only  hope  that 
this  spirit  of  emancipation  from  a  scientific 
dogma  may  prosper  and  flourish,  and  true 
progress  will  be  assured. 

A.  £.  Obtmann 
Cabnbgix  Museum, 
PrriBBUBGH,  Pa. 

NOTE   ON  THE   ICABJOKQ    SYSTEM   IX   THE  ASTRO- 
NOMICAL   OOUBSE    AT    OOLUMBIA 
OOLLEOE,   1909-10 

After  the  first  half  year's  work  in  the  in- 
troductory astronomical  course  at  Columbia 
had  been  finished,  a  test  was  made  to  ascertain 
the  precision  with  which  marks  were  as- 
signed after  the  mid-year  written  examina- 
tion. The  answer  books  as  handed  in  by  the 
students  were  arranged  in  alphabetical  order 
and  each  fifth  book  selected.  In  this  way 
eleven  answer  books  were  obtained,  represent- 
ative of  the  class  as  a  whole  and  chosen  en- 
tirely without  bias. 

These  eleven  books  were  then  marked  by  the 
following  six  professors  of  astronomy:  Pro- 
fessor John  M.  Poor,  of  Dartmouth;  Pro- 
fessor F.  R.  Moulton,  of  Chicago;  Professor 
Wm.  Beebe,  of  Yale;  Professor  O.  M.  Leland, 
of  Cornell;  Professor  S.  A.  Mitchell,  of  Co- 


lumbia;   Professor    Harold    Jacoby,    of    Co- 
lumbia. 

No  professor  was  permitted  to  see  the 
marks  assigned  by  the  others;  all  were  in- 
structed to  let  the  mark  10  represent  that  de- 
gree of  proficiency  which  may  be  expected 
reasonably  from  a  competent  student  who 
works  hard;  and  6  was  to  be  considered  a 
pass  mark.  No  attention  was  to  be  paid  to 
neatness,  spelling,  etc.;  the  marks  were  to  be 
assigned  upon  astronomical  proficiency  only. 
The  following  table  contains  the  results,  the 
names  of  the  professors  being  replaced  by  let- 
ters of  the  alphabet  so  as  not  to  make  public 
which  professors  gave  the  highest  or  the  low- 
est marks. 


Book  No. 

A 

B 

C 

D 

e 

F 

1 

9 

9.0 

8.5 

7.2 

9 

7.3 

2 

7 

6.6 

7.0 

6.9 

6 

6.5 

3 

9 

9.0 

8.8 

7.2 

8 

8.0 

4 

10 

9.4 

9.9 

8.0 

10 

9.2 

5 

7 

6.2 

6.7 

5.8 

7 

5.9 

6 

10 

9.8 

9.6 

7.6 

10 

9.5 

7 

6 

5.8 

6.3 

4.6 

7 

5.4 

8 

9 

9.8 

9.7 

8.0 

9 

8.8 

9 

8 

5.7 

9.0 

6.7 

10 

8.7 

10 

10 

8.5 

9.1 

6.2 

9 

9.0 

11 

9 

• 

9.0 

9.5 

6.1 

8 

9.0 

Avenge 

8.5 

8.3 

8.6 

6.7 

8.5 

7.9 

The  professor  in  the  column  D,  whose  aver- 
age mark  is  6.7,  appears  to  have  taken  6  in- 
stead of  6  as  his  pass  mark;  he  explained  in 
a  letter  that  only  one  of  the  students  should 
fail  to  pass  in  his  opinion,  although  he  as- 
signed three  marks  under  6. 

MftWing  due  allowance  for  this  circumstance 
in  the  case  of  professor  D,  there  is  a  very 
close  accord  in  the  marks  given  by  the  vari- 
ous professors.  It  would  appear  that  the  stu- 
dents have  attained  a  very  high  average  in 
their  work,  and  that  the  marking  system  is 
more  precise  than  some  of  its  critics  would 
have  us  believe.  Possibly  this  may  be  due  to 
the  fact  that  astronomy  is  an  exact  science. 

For  the  information  of  other  teachers,  the 
examination  paper  is  appended. 

Harold  Jacobt 
Columbia  Univebsitt, 
April,  1910 
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Columbia  Collegs 
MiD-TXAB  Examination,  Febbuabt  3,  1910 

Astronomy  1 

Answer  three  questioiiB  only  in  each  numbered 

group 
\,a.  Define:    celestial   sphere,   declination,   hour- 
angle. 

1,  h.  Describe  the  ecliptic  circle  and  explain  why 

we  always  see  the  sun  in  that  circle. 
1, 0.  What  visible  phenomena  are  produced  by  the 

earth's  axial  rotation? 
1,(2.  Prove  that  the  altitude  of  the  celestial  pole 

is  everywhere  equal  to  the  latitude. 

2,  a.  Explain  sidereal  and  solar  time. 

2,6.  Why  does  the  vernal  equinox  occur  on  or 
about  March  21 T 

2,  c.  Explain  the  reason  for  time-differences  be- 
tween different  places  on  the  earth. 

2,  d.  In  an  ordinary  horizontal  sundial,  what  is 

the  angle  of  elevation  of  the  gnomon,  and 
why? 

3,  a.  If  a  small  round  steel  ball  is  dropped  from  a 

tower,  will  it  reach  the  earth  at  a  point 
directly  under  the  point  from  which  the 
ball  was  allowed  to  fall? 

3,6.  If  not,  where  will  it  reach  the  earth,  and 
why? 

3,0.  How  is  the  length  of  the  earth's  radius  de- 
termined? 

3, d.  What  is  the  "torsional  constat"  and  how 
is  it  determined  for  any  given  torsion  bal- 
ance? 

4,  a.  Why  is  summer  hotter  than  winter? 

4,  h.  In  the  northern  hemisphere,  is  summer  longer 

or  shorter  than  winter?    Why? 
4, 0.  Explain  tropical  and  sidereal  years. 
4,  d.  Explain  the  supposed  relation  between  the 

age  of  the  Great  Pyramid  in  Egypt  and  the 

precession  of  the  equinoxes. 
6,  a.  Explain  the  aberration  of  light. 
6,  h.  What  are  the  four  constituent  parts  of  a 

date? 
6, 0.  What  is  the  leap-year  rule  in  the  Gregorian 

calendar? 
6,  (f.  How  does  the  apparent  angular  velocity  of 

the  moon  on  the   sky  compare  with  the 

sun's,  and  why? 
6,  a.  How  is  the  moon's  distance  from  the  earth 

ascertained. 
6,  h.  Explain  two  lunar  librations. 
6, 0.  What  are  occultations,  and  how  are  they  used 

to  determine  terrestrial  longitudes? 

6,  d.  Demonstrate  Kepler's  law  of  areas  under  the 

action  of  a  central  force. 

7,  a.  Define  sidereal  period  of  a  planet. 


Synodic  period  of  a  planet. 

Conjunction. 
7,  6.  Derive   formula  for  computing  the  sidereal 

period  from  the  synodic  period. 
7, 0.  Explain  the  connection  between  the  viBibility 

of  a  planet  and  its  synodic  motion. 
7,  d.  Why  does  the  synodic  period  approach  365 

days  as  a  limit  for  the  outermost  planets 

of  the  solar  system? 

THE  DEFINITION  OP  FORCE 

To  THE  Editob  of  SCIENCE :  Professor  Heniy 
Crew,  in  his  presidential  address  before  the 
American  Physical  Society,*  comments  nn- 
f avorably  on  the  definition  of  force  given  by 
me  in  a  letter  in  Science  of  December  24, 
1909,  viz.,  "Force  is  a  pull  or  a  push,  some 
thing  that  causes  or  tends  to  cause  either  mo- 
tion or  a  change  in  the  velocity  or  direction 
of  motion."  He  expresses  a  "  fear  "  that  this 
definition  is  used  by  "  not  a  few  students  of 
physics.*' 

An  elaboration  of  the  definition,  given 
many  years  ago  by  Professor  I.  P.  Church,  is 
as  follows : 

A  force  should  always  mean  the  pull,  pressure, 
rub,  attraction  (or  repulsion)  of  one  body  upon 
another,  and  always  implies  the  existence  of  a 
simultaneous  equal  and  opposite  force  exerted  bj 
that  other  body  upon  the  first  body,  t.  €.,  the 
reaction.  In  no  case  should  we  call  anything  a 
force  unless  we  can  conceive  of  it  as  capable  of 
measurement  by  a  spring  balance,  and  are  able 
to  say  from  what  body  it  comes. 

That  ^^  a  few  students  of  physics  "  use  this 
definition  ought  not  to  be  tiie  cause  of  ''fear'' 
to  any  professor  of  physics;  on  the  oontraiyi 
it  should  be  a  source  of  gratification.  It  is 
safe  to  say  that  nine  tenths  of  all  those  stu- 
dents of  physics  who  have  occasion  after 
their  college  days  to  make  use  of  their  physics 
are  going  to  be  either  engineers  or  mechanics, 
and  in  that  case  they  will  have  to  leam  ^8 
^  standard  definition  of  the  engineer.''  It  ii 
well  for  them  to  leam  it  while  they  are  yoong* 

Professor  Crew  gives  as  ''  the  one  pezfectly 
correct,  competent  and  complete  descriptiott 
of  force  "  the  ''  rate  of  change  of  momentum,* 
and  he  credits  Galileo  and  Newton  with  hav- 
ing thus  defined  it.  I  can  not  find,  howeveri 
in  the  quotations  he  gives  from  GUlileo  and 

*  Science,  April  8. 
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Newton  any  suggestion  of  such  a  definition. 
Galileo,  according  to  the  extract  quoted,  said 
that  ^  the  properties  of  accelerated  motion  are 
defined,  without  consideration  of  their  causes, 
in  such  a  way  that  the  momentum  (of  the 
hody)'  increases  uniformly  from  the  initial 
condition  of  rest  in  simple  proportionality  to 
the  time,''  but  this  is  a  veiy  different  thing 
from  a  denial  that  force  causes  motion,  or 
from  an  assertion  that  force  is  the  rate  of 
change  of  momentum. 

Newton's  second  law  of  motion,  according 
to  one  of  the  translations,  is :  ''If  a  body  be 
acted  on  by  several  forces  it  will  obey  each  as 
though  the  others  Sid  not  exist,  and  this 
whether  the  body  be  at  rest  or  in  motion." 
It  would  be  difficult  to  explain  this  law  if  we 
substitute  for  the  word  "forces"  the  words 
"  rates  of  change  of  momentum,"  especially  if 
the  body  is  at  rest  and  therefore  has  no  mo- 
mentum. 

Referring  to  the  example  of  the  action  of 
force  e^iven  in  my  former  letter  in  Science,  a 
stone  is  susx)ended  from  a  projecting  shelf  by 
an  elastic  cord.  The  earth's  gravitation  acts 
on  the  stone.  There  is  a  tension  and  an  elas- 
tic resistance  in  the  cord.  The  word  force  is 
used  as  a  generic  term  to  include  all  those 
varieties  of  force  that  are  designated  by  the 
words  gravitation,  tension,  resistance,  stress, 
etc.  As  long  as  the  cord  sustains  the  stone 
these  several  forces  act,  but  as  there  is  no 
motion  there  is  no  momentum,  nor  rate  of 
change  of  momentum,  which  Professor  Crew 
says  force  "  is." 

Let  the  cord  break.  We  now  have  motion, 
which  is  change  of  position  during  time; 
velocity,  da/dt;  momentum  and  constant  ac- 
celeration; all  so  long  as  the  stone  is  falling 
freely,  and  we  may  write  the  equations: 
FT  =  MY;     F  =  My/T;     F  =  MA;     V  =  28/T. 

Before  the  cord  breaks  we  have  two  elemen- 
tary concepts  to  deal  with,  matter  and  force. 
After  the  cord  breaks,  and  while  the  stone  is 
falling,  we  have  two  other  elementary  con- 
cepts, space  and  time,  and  a  few  complex  con- 
cepts: velocity,  V  =  28/T  or  ds/dt,  momen- 
tum, W/gXy>  and  acceleration,  (7,— F,)/r. 
It  is  only  by  a  somewhat  complex  mathemat- 


ical deduction  that  we  arrive  at  the  "  pure  con- 
cept of  the  intellect,  but  a  precious  concept,'^ 
F  =  (MV^  —  MV,)  -r-  T,  which  Professor  Crew 
says  is  a  "perfectly  correct,  competent  and 
complete  description  of  force."  A  boy  twelve 
years  old  easily  grasps  the  concept  that  the 
force  acting  on  the  stone  is  the  pull  that  tends 
to  break  the  cord,  and  while  he  does  not 
know  what  force  is  except  by  its  effects,  he 
easily  conceives  that  it  is  the  cause  of  mo- 
tion when  the  cord  breaks;  it  takes  a  meta- 
physician to  arrive  at  the  definition  that 
force  18  the  time  rate  of  the  change  of  mo- 
mentum. 

Let  us  return  to  the  equations.  In  order  to 
make  them  true  we  must  choose  certain  units 
for  each  quantity.  Some  writers  on  physics 
say  that  the  unit  of  mass  is  1  lb.  and  that  the 
unit  of  force  is  a  poundal.  Others  say  that 
the  omit  of  mass  is  32.2  lb.  and  the  unit  of 
force  1  U). ;  still  others  that  the  unit  of  weight 
(quantity  of  matter,  W)  is  1  lb.  and  that  M 
is  merely  an  expression  to  signify  W/g.  One 
book  on  high-school  physics  defines  mass  as 
the  quantity  of  matter,  and  gives  its  unit  as 
1  lb.,  and  also  gives  the  unit  of  weight  (re- 
sultant of  the  attraction  of  gravitation)  as 
1  lb.,  and  later  gives  the  equation  W=^Mg, 
which  is  wrong  if  the  definitions  of  the  units 
are  right,  for  in  that  case  W  =  Mg  becomes 
1  ==  1  X  32.2.  In  the  C.Q.S.  system  there  is 
no  such  trouble,  for  in  it  there  are  four  dif- 
ferent units  to  represent  the  four  elementary 
quantities,  viz. :  dyne,  gramme,  centimeter,  sec- 
ond. It  is  only  when  we  try  to  graft  the  so- 
called  absolute  system  on  the  English  system, 
with  its  pound  representing  both  quantity  of 
matter  and  force,  and  invent  new  terms,  such 
as  the  poundal  and  the  gee-pound,  to  get  over 
the  difficulty  which*  exists  in  the  minds  of  the 
metaphysical  physicists  (but  not  in  the  minds 
of  engineers,  to  whom  M=W/g),  that  con- 
fusion begins. 

The  equation  F=  (JfF,  — IfFJ -^T  may 
be  interpreted  as  follows:  When  a  force  F 
acts  during  a  time  T  on  a  body  which  is  free 
to  move,  and  whose  mass  (W/g)  is  M,  and 
gives  the  body  an  increase  of  velocity  from 
V^  to  F,  during  that  time,  then  if  the  units 


i 


822 


SCIENCE 


[N.  &  Vol.  XXXI.  No.  804 


of  the  several  quantities  are  chosen  so  as  to 
make  the  equation  true,  the  amount  of  the 
force  is  numerically  equal  to  (IfF,  —  MV^) 
-i-  T,  or  to  the  rate  of  change  of  momentum. 

Let  Tp=1  second,  7,  =  0,  7,  =  82.2, 
F  =  1  lb.,  Jf  =  1/32.2,  then  the  equation  re- 
duces to  1  =  1/32.2  X  32.2,  or  force  =  mass  X 
acceleration,  and  it  is  correct,  but  if  the  unit 
of  M  is  taken  as  1  lb.  then  we  have  1  = 
1 X  32.2,  which  is  incorrect. 

The  "correct,  competent  and  complete" 
definition  that  force  is  the  rate  of  change  of 
momentum,  no  doubt  is  a  metaphysical  de- 
duction from  the  formula,  but  it  is  neither 
correct,  competent  nor  complete,  and  is  not  a 
definition  at  all.  It  assumes  that  we  can 
translate  the  sign  of  equality  (=),  which 
really  means  "is  numerically  equal  to''  by 
the  word  "  is."  It  is  not  true  eyen  as  to  equal- 
ity except  under  certain  limited  conditions, 
viz.,  1,  that  the  units  have  certain  values,  such 
as  if  =  lbs.-^^,  and  2,  that  the  body  is  free 
to  move.  It  is  not  true  when  a  force  is  ap^ 
plied  to  a  body  not  free  to  move,  nor  when  a 
force  is  being  applied  to  cause  a  body  to  move 
at  a  constant  speed  against  a  constant  resist- 
ance, as  when  a  canal  boat  is  being  towed, 
nor  when  a  force  is  applied  to  a  body  moving 
with  increasing  speed  with  decreasing  ac- 
celeration, as  when  an  engine  is  bringing  a 
train  up  to  full  speed. 

"The  debt  that  physics  owes  to  metaphys- 
ics" is  a  sound  castigation,  for  having  intro- 
duced into  physics  such  bad  logic  as  that  of 
making  "equals"  equivalent  to  "is,"  "dark- 
ening counsel  with  words,"  and  substituting 
metaphysical  deductions  and  complex  concepts 
for  simple  definitions  and  concepts;  and  for 
introducing  ideas  that  are  so  far  from  being 
*'  clear,  sharp  and  definite "  that  they  have  to 
be  unlearned  or  forgotten  before  the  student 
can  make  satisfactory  progress  in  engineering 
mechanics,  and  that  they  are  discouraging 
even  the  high-school  physics  teachers  them- 
selves from  teaching  elementary  dynamics,  as 
was  shown  in  Professor  Edwin  Hall's  paper 
in  Science  of  October  29,  1909.  What  is 
needed  is  a  return  to  the  good  old  definitions 
of  Weisbach  and  Rankine,  and  a  dropping  of 


the   metaphysical   reasoning   which   has  re- 
cently become  the  fashion.  Wm.  Kent 

MONTOLAIB,  N.  J., 
April  26,  1910 
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SCIENTIFIC  RESULTS  OF  SHACKLBTON'b  SOUTH 
POLAR   EXPEDITION 

The  Heart  of  the  Antarctic:  Being  the  Stoiy 
of  the  British  Antarctic  Expedition,  1907- 
1909.  By  E.  H.  Shackleton,  C.V.O.  With 
an  Introduction  by  Hugh  Bobert  Vitt., 
D.Sc.  An  Account  of  the  First  Journey 
to  the  South  Magnetic  Pole.  By  Professor 
T.  W.  Edgeworth  Davto,  F.B.S.  2  vols, 
ill.,  plates.  Philadelphia,  J.  B.  Lippincott 
Go.     1909.     $10  net. 

It  rarely  falls  to  the  lot  of  any  single  ex- 
plorer to  conjointly  arouse  such  popular  in- 
terest and  contribute  such  imi>ortant  scientific 
knowledge  as  has  been  done  by  Sir  Ernest  H. 
Shackleton  through  his  Antarctic  expedition 
of  1907-1909.  It  should  be  realized  that  the 
inception,  financeering,  organization  and  suc- 
cessful administration  of  the  expedition  are 
due  to  Shackleton,  it  being  a  private  venture 
unaided,  and  it  may  be  also  said  unhampered 
by  governmental  offices. 

Shackleton  played  an  active  part  in  Scott's 
Antarctic  expedition,  1901-1903 — ^when  he  was 
one  of  the  four  men  who  made  a  world's  record 
of  the  farthest  south — ^f rom  which  he  was  later 
invalided  on  account  of  scurvy.  TTi>  early 
experiences  were  fruitful  factors  in  his  recent 
successes,  which  were  in  a  measure  due  to 
improved  conditions  of  food,  dothin^,  shelt^, 
transi)ortation  and  travel  methods. 

Sailing  from  New  Zealand,  January  1, 1908, 
Shackleton  established  his  permanent  station 
at  Cape  Royds,  Ross  Island,  at  the  base  of 
Mt.  Erebus.  The  expedition  returned  in  1909 
with  its  members  in  health  and  its  work  done 
with  wonderful  success.  In  addition  to  the 
meteorological  work  at  Cape  Boyds,  the  fa- 
mous volcano  Erebus  was  ascended  and 
studied,  the  south  magnetic  pole  located  and 
visited,  while  the  southern  party  attained  a 
point  within  93  geographical  milee  of  the 
south  pole. 
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Farthest  South. — ^Very  brief  reference  will 
be  made  to  this  extraordinary  journey  in 
wbich  Shackleton  and  tbree  companions  in 
127  days  traveled  1,756  miles,  an  average  of 
13.8  miles  daily,  the  party  in  its  earlier  travel 
being  aided  by  Manchurian  ponies  who  were 
killed  and  eaten. 

For  nearly  400  miles  the  route  lay  nearly 
due  south,  over  the  Great  Barrier  which  is 
practically  on  the  sea-level.  Mountains  then 
barred  a  south  course  in  about  83°  S.,  when 
they  discovered  Beardmore  glacier  valley 
which  enabled  them  to  proceed  with  slight 
deviations.  This  glacier  proved  to  be  a  diffi- 
cult, dangerous  pathway,  its  crevasses  nearly 
costing  their  lives  while  pressure  ridges  and 
moraines  made  prog^ress  slow  up  the  steep 
ascent— 6,000  feet  in  100  miles. 

The  glacial  valley  was  between  sandstone 
and  slate  mountains,  in  which  were  found 
fossils  and  coal  to  about  86°  S.,  where  the 
mountains  vanished  and  there  was  visible  only 
an  immense,  unbounded,  ioe-covered  plateau. 
The  ice  rose  steadily  and  was  still  rising  to 
the  south  when  through  lack  of  food  the  party 
turned  back  on  January  9,  1909,  from  a  point 
in  88°  23'  S.,  162°  £.,  at  an  elevation  exceed- 
ing 11,000  feet.  For  weeks  the  party  never 
had  the  temperature  above  zero  Fahrenheit. 

This  southern  journey  was  made  under  such 
conditions  of  intense  cold,  constant  danger 
and  continued  semi-starvation,  as  makes  its 
simple  record  a  most  thrilling  story  for  ad- 
venturous or  sympathetic  natures.  While  it 
does  not  difPer  in  its  material  aspects  from 
many  polar  journeys  it  had. a  spiritual  side 
that  must  appeal  strongly  to  every  true  sci- 
entist. 

Geological  specimens  were  collected  from 
time  to  time  on  the  outward  march,  the  far- 
thest within  about  300  miles  of  the  pole,  and 
all  gathered  up  on  their  return.  Chilled  by 
low  temperatures,  suffering  from  bruises  and 
strains  through  glacier  travel,  with  depleted 
strength,  prostrated  at  times  by  dysentery,  and 
once  traveling  31  hours  without  solid  food, 
the  party  not  only  dragged  these  specimens 
some  500  miles  homeward  without  abandoning 
them  but  even  refrain  from  mentioning  this 
load,  drawn  at  the  risk  of  their  lives,  save  to 


say  '^at  the  ice-edge  [near  home]  taking  on 
only  .  .  .  specimens." 

A  similar  heroic  spirit  of  scientific  devotion 
was  displayed  by  David  Mawson  and  Mackay 
in  locating  the  magnetic  pole.  It  was  only 
by  desperate,  repeated  and  prolonged  efforts 
that  they  reached  the  surface  of  the  conti- 
nental ice-cap  of  South  Victoria  Land,  where 
they  pursued  to  success  their  magnetic  work. 
It  was  not  alone  that  they  experiaiced  most 
txying  physical  sufferings,  but  that  they  also 
faced  the  extreme  hazard  of  their  lives,  know- 
ing that  with  the  advancing  season  the  sea 
would  open  during  their  prolonged  absence 
and  leave  them  without  food. 

Such  heroic  examples  in  the  field  match 
well  the  sacrificing  spirit  of  scientific  research 
so  often  displayed  within  the  environment  of 
modem  civilization. 

Mount  Ebebus. — ^The  ascent  and  survey  of 
this  lofty  active  volcano  were  productive  of 
interesting  data.  Bising  to  the  height  of 
13,350  feet,  its  four  superimposed  craters  have 
for  centuries  overlooked  the  great  oceanic 
ice  cap,  contrasting  aspects  of  eternal  fire  and 
enduring  ice. 

When  discovered  by  Boss  in  1841  the  crater 
was  discharging  molten  lava  which  flowed 
down  in  streams. 

Professor  T.  W.  E.  David  gives  an  interest- 
ing account  of  the  mountain.  Of  its  three 
inactive  craters  the  oldest  rises  to  6,500  feet 
with  a  diameter  of  six  miles,  while  the  second 
is  two  miles  across  at  an  elevation  of  11,350 
feet.  The  outline  of  the  third,  at  12.200  feet, 
was  almost  obliterated  by  the  material  of 
the  modem  active  cone  and  crater  which  rose 
about  800  feet  above  the  former. 

The  active  crater  of  Erebus,  three  times  as 
deep  as  that  of  Vesuvius,  is  about  900  feet 
deep,  and  one  half  a  mile  in  diameter. 

Molten  lava  still  wells  up  into  the  crater.  .  .  . 
Fresh  volcanic  bombs  on  comparatively  new  snow 
are  evidence  that  Erebus  has  recently  been  pro- 
jecting lava  to  great  heights. 

A  most  striking  feature  was  the  long  row  of 
steam  jets  about  300  feet  below  the  inside  rim 
of  the  crater. 

The  ice  fumaroles  (some  60  were  seen)  are 
especially  remarkable.     These  unique  ice-mounds 
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have   reeulted   from   the   condensation   of   vapor 
around  the  orifices  of  the  fumaroles. 

It  will  be  obvious  that  Erebus  is  very  interest- 
ing geologically  on  account  of  its  unique  fuma- 
roles, its  remarkable  feldspar  crystals  and  rare 
lavas,  and  as  a  gigantic  tide  gauge  to  record  the 
flood  level  of  the  greatest  recent  glaciation  of 
Antarctica. 

Accounts  of  several  eruptions  are  given  in 
which  the  ejected  steam  rose  from  6,000  to 
10,000  or  more  feet  above  the  crater. 

Biology. — As  might  be  expected,  far  the 
greater  portion  of  biological  data  pertain  to 
bird  life,  especially  to  the  penguins,  whose 
habits  and  methods  are  treated  with  interest- 
ing fulness. 

Save  rare  specimens  of  the  lowest  forms  of 
lichens,  mosses  and  algsd,  vegetation  was  en- 
tirely lacking.  Doubtless  the  most  important 
observations  were  those  relating  to  microscopic 
fresh-water  animals,  of  which  Murray  says: 

On  some  of  the  moraines  the  growth  of  mosses 
and  lichens  was,  comparatively  speaking,  lux- 
uriant. A  dried-up  pool,  close  by  the  penguin 
rookery,  .  .  .  was  covered  by  green  filamentous 
alge.  Around  smaller  lakes  was  seen  a  dingy 
green  or  brown  plant  resembling  some  of  the 
foliaceous  lichens  in  form. 

The  plant-life  consisted  of  various  spheres  and 
threads  of  blue-green  alg».  The  animals  were 
more  abundant  .  .  .  the  rotifers  and  water-bears 
most  important  in  point  of  numbers.  [There 
were]  thread- worms ;  .  .  .  protozoa,  each  of  a 
single  cell  .  .  .  active  infusoria  .  .  .  and  the  alow- 
moving  rhizopods.  .  .  .  Skins  of  animals  higher 
in  the  scale,  .  .  .  mites  related  to  the  cheese  mite, 
small  shrimps  ( Crustacea)  .  .  .  were  occasionally 
found. 

A  temperature  of  —  40®  F.  did  not  kill  the 
rotifers.  They  were  alternately  frozen  and  thawed 
weekly  for  a  long  period  and  took  no  harm.  They 
were  dried  and  frozen,  thawed  and  moistened  and 
still  they  lived.  They  were  dried,  the  bottle  in 
which  they  were  immersed  in  boiling  water  and 
still  a  great  many  survived. 

Such  is  the  vitality  of  these  little  animals 
(rotifers  and  water-bears)  that  they  can  endure 
being  taken  from  ice  at  a  minus  temperature, 
thawed,  dried  and  subjected  to  a  temperature  not 
far  short  of  the  boiling  point,  all  within  a  few 
hours.  .  .  .  These  are  animals  comparatively  high 


in  the  scale.     The  rotifers  are  worms,  and  the 
water-bears  are  cousins  to  the  insects  and  spiders. 

Of  the  twelve  kinds  of  creeping  rotifers  two 
were  viviparous,  one  belonging  to  a  genus 
(Adineta)  of  which  no  other  known  member 
is  viviparous. 

Dredging  in  depths  less  than  100  fathoms 
"  the  bottom  appeared  to  be  carpeted  with  a 
dense  growth  of  living  things." 

Scant  space  is  given  to  marine  biology,  pe^ 
haps  as  of  little  popular  interest.  There  were 
obtained  sponges,  sea-weeds,  anemones,  timi- 
cates,  big-headed  fishes  (Nototheia),  camivo^ 
ous  whelks  (Neohuccinum),  tube-dweUing 
worms,  Crustacea,  corals,  sea-butterflies,  dia- 
tirus,  sea-spiders,  etc. 

Of  the  phosphorescence  displayed  by  some 
of  the  worms  from  the  bottom  and  by  the 
copepods  of  the  oi)en  sea,  Murray  says: 

The  phosphorescence  is  displayed  by  cold-blooded 
animals,  living  in  a  temperature  always  some 
degrees  below  the  freezing-point  of  fresh  water, 
and  it  is  shown  equally  throughout  the  winter. 

Geology.— Professor  T.  W.  E.  David  and 
Mr.  K.  E.  Priestley  discuss  the  geological 
data  in  connection  with  those  of  preceding 
Antarctic  expeditions.  In  the  Victoria  Land 
region  previous  researches,  especially  those  by 
H.  T.  Ferrar,  disclose: 

An  ancient  complex  of  gneisses  and  gneisaie 
granites,  with  mica-schists,  calc-schists  and 
quartzites,  and  that  these  rocks  are  capped  for 
a  great  distance  by  a  formation  almost  horiaon- 
tally  bedded,  called  the  Be€ux>n  sandstone. 

Amongst  volcanic  rocks  are  comprised  home- 
blende-basalts,  olivine  basalts,  dolomites,  baaalt 
tuffs,  kenytes,  phonolitic  trachytes  and  phonolites. 
Amongst  the  foundation  rocks  of  South  Victoria 
Land  Prior  records  crystalline  limestones  with 
chondrodites,  gneiss,  granites,  diorites,  campton- 
ites,  kewantites  and  banakite. 

David  says: 

The  oldest  rocks  seen  by  us  .  .  .  consist  of 
banded  gneiss,  gneissic  granite,  grano-diorite  and 
diorite  rich  in  sphene.  In  some  spots  masses  of 
very  coarse  white  crystalline  marble  are  inter- 
spersed in  the  gneiss.  .  .  . 

The  next  oldest  sedimentary  rocks  appear  to  be 
the  greenish  grey  slates  brought  by  the  SoatlierB 
Party  from  the  surface  of  Beardmore  glacier  . . . 
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in  approximately  84^   S.,  .  .  .  fragments  blown 
on  to  the  ice  from  .  .  .  mountains  further  west. 

The  most  important  geological  inferences 
put  forward  are: 

The  Beacon  sandstone  formation,  which  extends 
for  at  least  1,100  miles  from  north  to  south  in 
Antarctica,  contains  coniferous  wood  associated 
with  coal  seams.  [In  85®  S.  7  coal  seams  aggre- 
gating 26  feet  in  thickness  were  found  in  one 
sandstone  cliff,  associated  with  coniierous  wood.] 
It  is  probably  of  Paleozoic  age. 

Limestones,  pisolitic  in  places,  in  86**  96'  S.,  and 
7,000  ft.  above  sea-level,  contain  obscure  casts  of 
radiolaria,  which  appear  to  be  of  older  Paleozoic 

The  succession  of  lavas  at  Erebus  appears  to 
have  been  first  trachytes,  then  kenytes,  then 
olivine  basalts.  Brebus  is,  however,  still  erupting 
kenyte. 

Peat  deposits,  formed  of  fungus,  are  now  form- 
ing on  the  bottoms  of  some  glacial  lakes  near 
78®  S. 

Raised  beaches  of  recent  origin  extend  at  Ross 
Island  to  a  height  of  160  ft.  above  sea-level. 

South  Maonetio  Pole. — Of  great  popular 
interest,  as  well  as  of  especial  scientific  impor- 
tance, was  the  definite  location  of  the  south 
magnetic  pole,  a  most  valuable  work  done  by 
Professors  E.  David,  D.  Mawson  and  Mr.  A. 
ICackay.  It  involved  an  outward  journey  of 
luiusual  difficulties,  which  occupied  three 
months  and  eleven  days.  Two  months  of 
arduous  labor,  constant  suffering  and  repeated 
failures  were  experienced  before  the  party 
succeeded  in  attaining  the  surface  of  the  con- 
tinental ice-cap  of  South  Victoria  Land, 
whereon  the  pole  is  situated,  260  miles  inland. 
They  were  quite  at  the  limit  of  their  provision 
supply,  as  well  as  of  their  physical  strength, 
when  they  reached  on  the  ice-cap  the  pole, 
on  January  16,  1909,  in  72°  26'  S.,  166°  16'  E., 
at  an  elevation  exceeding  7,000  feet.  Their 
necessarily  prolonged  journey  nearly  involved 
the  lives  of  the  party  as  the  open  sea  cut  them 
off  on  their  return,  but  they  were  picked  up 
fortunately  by  the  Nimrod. 

Professor  Douglas  Mawson,  who  made  the 
observations,  says: 

In  the  interval  between  1841,  when  [the  south 
magnetic  pole  was  approximately  located  from  his 


ship  by  Sir  James  Clark  Ross]  .  .  .  and  1902, 
when  the  Discovery  expedition  again  located  the 
magnetic  pole,  it  had  moved  about  200  geograph- 
ical miles  to  the  eastward. 

Observations  of  magnetic  declination  and  dip 
taken  at  intervals  .  .  .  indicate  that  the  mag- 
netic pole  has  [since  1902]  moved  in  a  northerly 
and  westerly  direction. 

The  determination  of  the  exact  center  of  the 
magnetic  polar  area  could  not  be  made  on  the 
spot,  as  it  would  involve  a  large  number  of  read- 
ings taken  at  positions  surrounding  the  pole. 
Such  observations  [were  impossible]  under  condi- 
tions of  such  low  temperatures  [about  zero]  and 
prevalent  high  winds. 

Aurora  Australis. — ^Auroras  were  fre- 
quently observed,  but  rarely  in  the  direction 
of  the  magnetic  pole.     Mawson  says: 

When  at  their  greatest  brilliancy  the  displays 
were  powerful  enough  to  throw  shadows  [confirm- 
ing similar  observation  by  the  Lady  Franklin  Bay 
expedition  in  Grunell  Land],  but  were  yet  insuffi- 
ciently strong  to  allow  of  their  being  photo- 
graphed. We  obtained  impressions,  of  little  value, 
on  photographic  plates  after  about  ten  minutes' 
exposure. 

TmAL  Observations. — ^By  ingenious  devices 
the  tide  was  automatically  registered,  on  a 
barograph  drum,  for  about  three  months.  The 
usual  tidal  movements  were  marked  by  oscilla- 
tions, chiefi^  during  blizzards,  considered  to  be 
in  the  nature  of  seiche  waves. 

The  tide  record  was  a  simple  undulating  curve 
with  one  maximum  per  day,  attaining  the  greatest 
amplitude  at  full  and  new  moon,  and  diminishing 
almost  to  nothi^  at  the  quarters. 

When  the  record  was  analyzed  it  was  resolved 
into  two  undulations,  the  larger  one  having  the 
period  equal  to  the  lunar  day,  the  smaller  one 
having  a  period  of  half  a  day. 

The  tidal  range  is  not  given  in  the  narra- 
tive, but  from  the  reproduced  record,  without 
^scale,  it  would  appear  to  range  from  about 
8  inches  in  the  neaps  to  about  86  inches  in 
the  springs. 

Meteorology. — Tabulated  meteorological 
data  are  wanting  as  is  frequently  the  case  in 
popular  accounts  of  i>olar  expeditions.  It  is, 
however,  evident  that  the  bi-hourly  meteorolog- 
ieal  observations  of  Shackleton's  party,  oon- 
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joined  with  those  of  his  predecessors  in  this 
region,  will  be  a  valuable  contribution  to  Ant- 
arctic climatology  and  meteorology,  when  dis- 
cussed and  published  in  detail. 

Barometrical  ohservations  are  lacking,  but 
the  comments  of  Murray  are  especially  inter- 
esting, and  worthy  of  close  scrutiny,  that  the 
usually  close  relations  between  the  wind  and 
barometric  changes  were  absent,  though  there 
was  an  evident  connection  between  the  wind 
and  changes  of  temperature.  He  adds  that 
violent  blizzards  were  frequently  experienced 
while  the  barometric  pressure  was  steady  or 
changing  slightly,  while  rapid  barometric 
changes  were  often  noted  during  fine  and  rela- 
tively calm  weather. 

Judging  from  the  reproduced  barometric 
chart  for  May  and  June,  1908,  the  normal 
variations  are  small,  as  they  only  ranged  from 
a  maximum  of  29.44  on  May  7  to  a  minimum 
of  28.30  on  June  17. 

Temperature  Ohservatione, — ^As  they  are 
always  of  unusual  interest  in  polar  work,  it  is 
unfortunate  that  the  greater  number  of  ob- 
servations were  of  temperatures  below  zero 
Fahrenheit.  As  the  expedition  had  no  mer- 
curial thermometers  scaled  below  zero,  such 
observations  were  necessarily  made  from  spirit 
thermometers,  which  usually  tend  to  unduly 
low  records,  owing  in  part  to  the  instrumental 
inaccuracies  and  in  part  to  frequent  derange- 
ments and  untrained  manipulation  of  the 
thermometers. 

As  to  the  exceedingly  low  temperatures  of 
the  great  south  polar  plateau,  with  its  eleva- 
tion of  more  than  eleven  thousand  feet,  it 
should  be  borne  in  mind  that  they  were  in 
large  measure  due,  to  the  extent  of  about  fifty 
degrees,  to  the  normal  cold  of  elevation;  they 
are  therefore  not  strictly  comparable  with  the 
temperatures  at  Cape  Boyds. 

The  annual  mean  temperature  of  Cape 
Boyds,  approximating  zero  Fahrenheit,  al- 
though unusually  low,  is  yet  four  degrees 
higher  than  that  experienced  by  the  Lady 
Franklin  Bay  expedition  at  Fort  Conger, 
81**  44'  N.,  1881-1884.  The  monthly  means  at 
Cape  Boyds  are  approximately  as  follows: 
January,  25**  F.;  February,  13*;  March,  4**; 
April,   — 12**;    May,   —11^    June,    —13%- 


July,  —16**;  August,  —16**;  September, 
—  12%-  October,  —4**;  November,  14**,  and 
December,  26**.  While  the  three  coldest 
months  (June  to  August)  are  comparativdy 
warm  with  their  aggregate  mean  of  — 15**,  the 
three  warmest  months  (November  to  January) 
are  extremely  cold  with  their  mean  of  22**. 
It  is  not  surprising  that  only  the  very  hardiest 
forms  of  vegetable  life  are  able  to  survive  such 
an  unfavorable  land  environment. 

With  reference  to  violent  temperature  inter- 
ruptions, there  are  reproduced  combined  tem- 
perature and  wind  records  for  May  and  June, 
1908.  These  charts  show  regular  and  inti- 
mate relations  between  wind  and  temperature 
changes.  In  every  case,  seven  in  all,  of  high 
winds  rapid  and  great  increments  of  tempera- 
ture systematically  followed.  This  intimate 
relation.  Professor  David  states,  obtains  only 
in  the  winter  season,  practically  disappearing 
during  the  summer  months. 

It  appears  that  the  high  winds,  sixty  to 
seventy  miles  an  hour,  always  came  as  part  of 
the  southerly  blizzards,  concerning  which  it 
is  said: 

The  temperature  invariably  increased  consid- 
erably from  the  begiuiing  of  a  blizzard  towards 
its  end.  This  rise  was  very  marked  (from)  per- 
haps —  30*  F.  .  .  .  after  24  or  30  hours  ...  to 
plus  15**  F. 

While  Professor  David  suggests  as  possibly 
one  of  the  important  causes  of  this  rise  in 
temperature  the  usual  Fohn  compression,  the 
reviewer  considers  it  as  practically  the  whole 
cause. 

When  abnormal  barometric  gradients  near 
the  south-polar  plateau  set  up  atmospheric 
movements  with  even  a  slight  northern  tend- 
ency, the  intensely  cold  air  of  the  polar  plateau 
naturally  follows  th^  path  of  least  resistance. 
This  is  through  the  valley  of  Beardmore  gla- 
cier, with  its  downward  gpradient  of  6,000  feet 
in  sixty  miles.  The  descent  of  such  air- 
masses  from  an  elevation  of  11,000  feet  to  the 
sea-level  must  proceed  with  increasing  velocity 
for  the  wind,  while  the  rise  in  temperature 
must  approximate  sixty  degrees  from  com- 
pression, indei)endent  of  the  latent  heat  set 
free  by  the  accompanying  snow-fall. 

Winds,   Surface   and  High-level. — Surface 
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winds  at  Cape  Boyds  were  either  north  from 
the  sea  or  southerly  from  the  plateau.  On  the 
southern  journey  south-southeast  winds  pre- 
dominated, occasionally  veering  a  few  points. 
The  direction  was  thus  largely  due  to  topo- 
graphical conditions.  At  the  farthest,  88^ 
23' S.,  the  many  sastrugi  trended  from  the 
south-southeast,  and  all  blizzards  were  from 
that  direction. 

The  record  of  the  higher  winds  is  most  im- 
portant. As  Cape  Eoyds  is  practically  at  the 
base  of  volcanic  Mt.  Erebus,  the  constant 
volcanic  steam-cloud  served  as  a  gigantic  wind- 
vane  which  was  usually  in  full  view.  It  de- 
velox>ed  that  there  were  three  normal  wind- 
currents — the  surface  up  to  about  6,000  feet, 
the  middle-level  thence  to  about  15,000  feet, 
and  the  high-level  above  all.  The  direction 
of  the  middle-level  was  definitely  shown  by  the 
many  strongly  marked  sastrugi,  from  11,000 
to  12,000  feet,  to  blow  from  the  west-south- 
west. Occasional  eruptions  sent  steam-clouds 
upward  from  the  crater  of  Erebus  to  a  height 
of  twenty  thousand  feet,  and  these  cloud- 
streamers  displayed  clearly  and  i)ersi8tently 
high-level  current  from  the  northwest.  Inter- 
ruptions and  reversals  of  the  various  upper 
currents  were  noted  in  connection  with  violent 
blizzards.  The  detailed  observations  should 
throw  much  light  on  the  atmospheric  circula- 
tion of  the  southern  hemisphere. 

Precipitation, — This  was  entirely  in  the 
form  of  snow,  which  usually  falls  during  bliz- 
zards. The  annual  amount  at  Cape  Koyds 
equalled  about  9.5  inches  of  rain.  The  buried 
depot  on  the  Great  Barrier  showed  in  six  years 
and  four  months  about  45  inches  of  melted 
water,  or  more  than  seven  inches  annually  of 
rain. 

Ice-caps  and  Glaciers. — Shackleton's  jour- 
ney furnished  much  information  on  the  phys- 
ical conditions  attendant  on  the  great  Ice  Age, 
of  which  the  only  surviving  examples  of  note 
are  Greenland  and  the  continent  of  Antarctica 
— ^the  latter  of  enormously  greater  extent  and 
importance. 

While  existing  data  justify  the  belief  that 
the  ice-cap  of  Antarctica  covers  an  area  fifty 
per  cent,  g^i^ater  than  the  continent  of  Europe, 
we  now  have  positive  evidence  of  an  unbroken 


expanse  of  inland  ice  extending  north  and 
south  more  than  1,100  statute  miles  in  a  right 
line,  from  72^  25'  S.,  the  magnetic  pole  of 
Hawson,  to  88""  23'  S.,  the  farthest  of  Shackle- 
ton,  and  covering  an  arc  east  and  west  of  fifty- 
five  degrees  of  longitude  south  of  the  78th 
parallel  of  latitude. 

Erratic  blocks  and  other  proofs  indicate  that 
the  thickness  of  the  northern  edge  of  the  con- 
tinental ice-cap  near  South  Victoria  Land 
exceeded  by  some  two  thousand  feet  that  of 
the  present  wonderful  inland  ice. 

Of  the  ice  of  the  south-polar  plateau  at  an 
elevation  of  9,600  feet,  Shackleton  writes: 

I  do  not  think  that  the  land  lies  very  far  below 
the  ioe-sheet,  for  the  crevasses  on  the  ridges  sug- 
gest that  the  sheet  is  moving  over  land  at  no 
great  depths.  The  descent,  towards  the  glacier 
proper,  is  by  a  series  of  terraces. 

Everywhere  were  evident  signs  of  waning 
glaciation.  Erratic  granitic  blocks  of  enor- 
mous size  were  found  on  the  fianks  of  Mt. 
Erebus,  while  in  85°  S.,  on  the  summit  of 
Mt.  Hope,  8,350  feet  above  the  sea  and  2,000 
feet  above  the  surface  of  the  adjacent  glacier, 
was  strewn  with  erratic  blocks. 

Murray  believes  that  during  the  period  of 
recent  maximum  glaciation  the  ice-cap  had  a 
thickness  of  four  thousand  feet  in  parts  of 
McMurdo  Sound,  now  ice-free. 

It  is  thus  evident  that  in  the  period  of  maxi- 
mum glaciation  there  existed  very  extensive 
oceanic  ice-caps,  which  projected  seaward  far 
beyond  the  continental  shelf.  Even  in  late 
years  these  ice-caps  were  sufficiently  projected 
to  furnish  tabular  icebergs  or  snowbergs  of 
enormous  thickness  and  vast  extent,  though 
they  appear  to  have  been  more  numerous  from 
fifty  to  eighty  years  since  than  to-day.  The 
present  detachments  are  yet  enormous,  and 
Shackleton's  southern  party  heard  the  noise 
and  felt  the  ice-vibrations  attendant  on  the 
breaking-away  of  the  sea-front  of  the  barrier 
while  fifty  miles  distant. 

Three  examples  of  oceanic  ice-caps,  or  bar- 
riers, yet  remain:  Drygalski  Barrier,  200  feet 
elevation,  fifty  miles  by  twelve  in  surface, 
which  projects  30  miles  seaward  with  three 
fourths  afloat;  Nordenskiold  Barrier,  of  fifty 
feet  elevation,  twenty  by  five  miles  in  surface. 
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entirely  detached  from  the  inland  ice  and 
afloat.  Finally,  the  Great  Barrier,  of  yet  un- 
known extent,  discovered  by  Sir  J.  C.  Ross 
in  1841. 

Shackleton's  discoveries  add  very  materially 
to  the  known  area  of  the  wonderful  Great 
Barrier.  The  northern  front  of  this  oceanic 
ice-cap,  which  formerly  extended  at  least  one 
eixth  around  the  globe  on  the  76th  parallel, 
now  covers  forty-two  degrees  of  longitude  near 
the  78th  parallel,  a  sea-frontage  of  about  470 
statute  miles.  Its  known  projection  seaward 
exceeds  400  statute  miles,  as  its  landward 
origin  was  determined  by  Shackleton  to  be 
south  of  88^  30'  S.,  while  its  surface  is  in 
77^  45'  S.  He  estimates  its  average  elevation 
at  150  feet,  and  it  seems  most  probable  that 
the  Barrier  is  afloat  through  the  grreater  part, 
if  not  all,  of  its  known  extent.  It  is  doubtless 
an  under-estimate  to  place  the  superficial  area 
of  the  Great  Barrier  at  200,000  square  miles. 

Formed  as  are  all  ice-caps  of  n6ve,  the  Great 
Barrier  is  peculiar  in  that  it  has  not  been 
flubjected  to  great  vertical  pressures,  and  con- 
sequently has  a  low  specific  gravity,  as  is 
proved  inferentially  from  a  detached  tabular 
snowberg  which  grounded  in  water  about  half 
its  depth  or  thickness. 

While  the  Great  Barrier  is  fed  only  to  a 
very  slight  degree  by  the  inflowing  glaciers, 
yet  its  movement  seaward  is  doubtless  due  to 
some  degree  to  the  impulse  given  by  enormous 
pressures  from  the  great  incoming  glaciers  of 
adjacent  lands,  especially  from  the  mountains 
of  South  Victoria  Land.  For  instance  there 
must  be  a  pressure  of  incalculable  but  vastly 
enormous  power  from  Beardmore  glacier, 
which  has  a  surface  area  of  over  five  thousand 
square  miles,  an  average  thickness  of  possibly 
a  thousand  feet,  and  necessarily  a  great 
velocity  of  movement  due  to  its  average  fall 
of  sixty  feet  to  a  mile  throughout  its  length 
of  one  hundred  miles.  Some  idea  of  this 
force  may  be  gathered  from  the  fact  that  it 
^^  raises  pressure  ridges  on  the  Barrier  for 
twenty  miles  out  from  its  junction  therewith.** 

The  rate  of  superficial  increase  of  the  Bar- 
rier from  local  snowfall,  and  its  rate  of  sea- 
ward movement  are  approximately  known 
through  a  depot  of  provisions  made  on  the  ice 


in  1902  and  uncovered  six  years  and  four 
months  later.  There  had  been  an  increase  of 
98  inches  of  snow,  an  average  of  15  inches 
of  unmelted  snow  annually,  and  an  average 
annual  movement  seaward  of  ''a  little  over 
500  yards  a  year,"  about  three  tenths  of  a 
mile. 

It  would  appear  that  the  portion  of  the 
barrier  farthest  from  the  sea  (over  400  mfles) 
might  be  twelve  hundred  years  in  reaching 
the  open  ocean,  and  could  then  have  acquired 
a  thickness  of  1,500  feet,  provided  it  was 
wasted  with  normal  rapidity.  Ross  in  1841 
and  Shackleton  in  1908  observed  portions  of 
the  sea-front  where  the  difls  rose  250  feet 
above  the  open  ocean. 

It  is  apparent  that  the  sea-face  of  the  bar- 
rier is  steadily  and  rapidly  disintegrating,  as 
it  has  receded  more  than  thirty  miles  since 
1841. 

The  suggestion  that  ''a  great  deal  of  (the 
inflowing  glacier  ice)  may  be  thawed  off  from 
below  by  the  sea-water"  can  not  be  accepted 
as  undoubtedly  the  ocean  has  a  uniform  tem- 
perature of  about  28^.  Repeated  obsenrations 
for  about  three  years  by  the  Lady  Franklin 
Bay  expedition  in  the  Arctic  regions  proved 
that  the  immersed  portions  of  ice-floes  of  the 
northern  seas,  bein^  fresh-water  ice  of  land 
origin,  are  preserved  indefinitely. 

Glaciers. — Space  fails  in  which  to  consider 
at  leng^  the  many  interesting  observations 
on  Antarctic  glaciers  visited  and  discovered. 
The  two  floating  piedmont  glaciers,  Kordms- 
kiold  and  Drygalski  barriers,  have  been  dse- 
where  mentioned.  The  former  is  believed  to 
be  '^  moving  actively  from  inland  seawards,** 
and  there  were  660  fathoms  of  water  along  its 
fifty-foot  sea-face  eighteen  mUes  from  shore. 

The  largest  known  ice-river  of  the  world  is 
the  Beardmore  Glacier,  situated  between  83** 
33'  and  85^  S.,  discovered  and  traversed  by 
Shackleton  and  his  Southern  partp.  It  is 
equally  wonderful  in  its  extent,  its  environ- 
ment and  its  rapid  movement. 

One  hundred  miles  in  length  and  fifty  in 
width,  its  surface  area  approximates  5,000 
square  miles.  Through  a  glacial  valley  shut 
in  between  lofty  sandstone  mountains,  the 
glacier  falls  6,000  feet  in  its  course  of  100 
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miles,  and  is  the  only  visible  outflow  from  a 
yast  unknown  expanse  of  the  south-polar  ice- 
cap. Confined  to  a  certain  extent  by  lofty 
mountains  and  forced  into  a  tortuous  route, 
it  is  scarred  by  countless  ridges  and  broken 
by  thousands  of  crevasses.  Beceiving  at  its 
head  enormous  masses  of  n6ve  it  transforms 
them  by  the  well-known  processes  of  compres- 
sion and  expansion,  of  melting  and  regelation 
into  glacial  ice  of  the  hardest,  densest  quality, 
and  in  most  varied  forms. 

Of  the  surface  conditions  Shackleton 
records: 

Sharp  blue-edged  ioe,  full  of  duiBins  and 
crevasseff,  risiog  to  hills  and  desoending  to  gullies. 
.  .  .  One  creyasse  (where  Marshall  fell  through 
and  was  saved  by  his  harness)  open  from  the  top, 
with  no  bottom  to  be  seen  ...  a  drop  of  at  least 
1,000  feet.  ...  In  another,  the  last  pony  dropped 
out  of  sight,  the  brc^en  swingle-tree  saving  Wild. 
.  .  .  We  marched  9  miles  over  a  surface  where 
many  times  a  slip  meant  death.  .  .  .  Followed  the 
bed  of  an  ancient  moraine,  full  of  holes  through 
which  boulders  have  melted  down. 

[Of  the  country]  the  wonderful  scenery,  the 
marvelous  rocks.  ...  A  wonderful  view  of  the 
mountains,  with  new  peaks.  ...  [In  84®  10' S.] 

The  main  rocks  of  the  mountain  under  which 
we  are  camped  .  .  .  the  erratics  of  marble  con- 
glomerate and  breccia  are  beautiful,  showing  won- 
derful colors,  ...  a  wonderful  sight  as  [the 
mountain]  towers  above  us  with  the  snow  cling- 
ing to  its  sides.  ...  [In  84''  54'  8.]  Rock  mainly 
sandstone  with  six  seams  of  coal. 

Fitting  surroundings  these  for  such  an  ice- 
river — issuing  from  the  highest  plateau  of  the 
world. 

To  crown  the  scientiflc  observation  is  the 
very  brief  medical  report  which  records  that 
there  was  no  case  of  scurvy  or  other  sickness, 
apart  from  temporary  sufferings  of  the  half- 
starved  southern  party  on  its  return. 

Phtsiographt. — ^From  a  broad  standpoint 
the  southward  extension  of  South  Victoria 
Land,  the  discovery  of  eight  mountain  ranges 
and  scores  of  peaks,  the  reaching  of  the  vast 
ice-dad  plateau  and  the  locating  of  the  south 
geographic  pole  on  tableland  approximately 
12,000  feet  in  elevation,  may  be  considered  as 
the  most  important  of  the  scientific  labors  of 
the  expedition. 


The  southern  journey  disclosed  the  contin- 
uity of  Antarctica  for  about  1,260  miles  due 
north  and  south,  from  Cape  North  to  Shackle- 
ton's  farthest.  It  thus  establishes  beyond 
peradventure  the  actual  existence  of  a  south- 
em  continent  as  announced  by  Wilkes  in  1840, 
and  as  conjecturally  charted  by  Sir  John 
Murray  in  about  1875. 

Moreover,  the  many  ranges  of  lofty  moun- 
tains, with  the  extent  and  great  elevation  of 
the  wonderful  south-polar  tableland,  clearly 
classify  Antarctica  as  the  most  remarkable  of 
continents  not  only  in  its  conditions  of  glacia- 
tion  but  also  in  its  surpassing  elevation. 
Well-considered  calculation  places,  with  a  pos- 
sible error  of  zt=200  meters,  the  mean  eleva- 
tion of  Antarctica  at  2,000  meters,  more  than 
twice  the  ave]:age  elevation  of  Asia. 

Not  only  is  it  of  scientific  interest  that  the 
great,  almost  landless  Arctic  Ocean  is  oppo- 
site the  enormous  uplifted  mountainous  Ant- 
arctica, but  the  mass  and  location  of  this  vast 
southern  continent,  one  and  a  half  times 
greater  in  surface  than  Europe,  should  serve 
to  solve  or  elucidate  vexed  problems  of  lati- 
tude-variations and  pole-shiftings.  If  not  a 
practical  factor  for  the  far  future  these  condi- 
tions may  well  have  been  so  during  past  ages, 
when  a  milder  climate,  abundant  animal  life, 
luxuriant  vegetation  and  forestal  growths  ob- 
tained in  the  vicinity  of  the  present  north  and 
south  geographical  poles. 

Region  op  Wilkes  Land. — Of  geographic 
importance  is  Shackleton's  discovery  on  his 
return  voyage  of  an  extension  of  the  north 
coast  of  South  Victoria  Land  some  45  miles 
to  the  westward.  This  ice-bound  mountainous 
coast  connects  in  all  probability  with  the  land 
of  Wilkes,  whose  priority  of  discovery  has 
been  lately  put  beyond  question  by  Admiral 
PiUsbury,  U.S.N. 

General  Bbsults. — Briefly  summarized  the 
most  important  scientific  results  of  Shackle- 
ton's  expedition  are: 

1.  Culminating  data  establishing  the  exist- 
ence of  an  Antarctic  continent. 

2.  The  definite  location  of  the  south  mag- 
netic pole. 
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3.  The  existence  of  a  continental  mass  twice 
greater  in  devation  than  any  other  continent. 

4.  G^logical  data  showing  the  structure  of 
Antarctica. 

5.  Evidences  of  a  former  mild  climate  and 
extensive  vegetation  in  the  vicinity  of  the 
pole. 

6.  Meteorological  data  elucidating  the  at- 
mospheric circulation  of  the  southern  hemi- 
sphere. 

7.  The  highest  tableland  of  the  world,  with 
the  location  of  the  south  geographic  pole  on 
an  unbroken  ice-cap. 

It  thus  appears  that  Shackleton  has  solved 

the  difficult  problem  of  equally  satisfying  by 

his  expedition  the  demands  of  science  and  the 

expectations  of  the  public 

A.  W.  Obselt 
U.  S.  Abict 


SPECIAL  ARTICLES 

PREDICTION      OF     RELATIONSHIPS      AMONG      SOME 

PARASinO  FUNGI 

A  FLOWERING  plant  which  would  produce 
two  separate  and  dissimilar  sorts  of  fruit 
would  indeed  be  a  curiosity,  and  yet  there  are 
some  of  the  common  parasitic  fungi  which 
exhibit  two,  three  and  even  four  kinds  of 
fruiting  bodies  or  spores.  In  addition  to  the 
variability  displayed  by  many  species  of  fungi 
in  the  production  of  different  sorts  of  spores, 
a  large  number  of  the  rust-fungi  present  a 
still  greater  complexity  of  existence  by  hav- 
ing the  life-cycle  divided  into  two  distinct 
alternating  phases,  which  inhabit  wholly  dif- 
ferent and  unlike  host  plants,  such  as  a  sedge 
and  a  composite,  or  a  broad-leaved  deciduous 
tree  and  an  evergreen. 

In  these  species  which  are  known  to  change 
hosts  and  on  that  account  are  termed 
hetercBcious,  the  one  phase  consists  usually  of 
fldcia,  accompanied  by  one  other  spore-struc- 
ture, the  pycnium,  and  the  other  phase  of 
telia,  either  alone,  or  accompanied  by  ure- 
dinia. 

The  combination  in  one  species  of  these 
pleomorphic  and  heteroecious  characters  may 
make  the  working  out  of  the  life-history  a 
very  difficult  problem.    The  connection  or  re- 


lation between  two  alternating  phases  is  best 
shown  by  means  of  cultures.  A  cultare  in 
which  a  spore  from  one  phase  on  one  host  is 
sown  upon  another  host,  and  subsequently 
gives  rise  to  a  spore-form  of  the  alternating 
phase,  is  the  only  conclusive  evidence  that  the 
two  phases  are  related  and  merely  represent 
different  forms  of  the  same  parasite.  Cul- 
tures, therefore,  must  play  an  important  role 
in  the  study  and  investigation  of  the  nut- 
fungi,  especially  of  those  forms  which  are  not 
only  pleomorphic  but  also  heteroocious. 

In  order  that  the  culture  work  may  be  car- 
ried on  in  an  expeditious  manner,  entailing 
as  small  an.  amount  of  unprofitable  labor  ss 
possible,  it  is  essential  that  the  experimenter 
should  be  guided  by  some  ideas  of  probable 
relationships  between  alternating  phases.    It 
often  happens  that  there  is  nothing  in  the 
form  or  habit  of  either  fungus  or  host  which 
wiU  give  the  slightest  hint  regarding  the  al- 
ternate host.    In  such  instances  a  notion  of 
relations  can  be  gained  only  by  field  obser- 
vations.    The  finding  of  spore-structures  of 
two  alternating  phases  in  close  proximity  in 
the  field  is  usually  the  only  obtainable  factor 
indicative    of    a    connection    between   them. 
This  is  the  case  with  many  of  the  species  of 
the  genera  Puccinia  and  Uromyces,  the  com- 
mon rusts  of  cn^asses  and  sedges.    The  associa- 
tion of  telial  and  secial  stages  is,  to  be  sure, 
not  proof  of  their  affinity^  but  only  a  bit  of 
prima  facie  evidence.     The  closeness  of  the 
association,  the  abundance  of  the  infectioB, 
and  the  occurrence  of  stages  of  other  species 
must  all  be  taken  into  account.    A  great  deal 
has   already  been  written^   emphasizing  the 
value  of  these  observations  of  association  in 
the  field  and  it  seems  unnecessary  to  make 
further  explanation  here,  suffice  it  to  say  that 
this  method  of  gaining  clues  to  relationships 
is  largely  a  deductive  one.    From  the  fact  diat 
related   alternating  phases   are  often  found 
associated  together,  we  infer  that  other  asso- 
ciated phases  may  be  related.    Association,  in 

*  See  "  Clues  to  Relationship  among  HetenBdous 
Ru»t8,"  Bot,  Gkw.,  88:  6a^6,  1902,  and  "A  Search 
for  Ruste  in  Colorado,"  PlmU  World,  11:  69-77, 
1908. 
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other  words,  might  be  considered  a  general 
law  among  heteroecious  forms. 

In-  addition  to  this  deductive  method, 
which  requires  field  observations  upon  which 
to  base  its  inferences,  there  is  another  method 
by  which  predictions  of  relationship  may 
sometimes  be  inductively  made.  In  some 
instances  there  is  something  peculiar  about 
either  host  or  fungus,  or  both,  which  will 
I)ermit  the  formation  of  an  hypothesis.  These 
peculiarities  may  be  in  form,  habit,  range 
or  other  characteristics,  and  are  usually  of 
such  a  nature  that  they  may  be  studied  out 
in  the  herbarium  or  laboratory.  This  second 
method  deals  very  largely  with  the  principles 
of  analogy  and  homology. 

It  is  the  analogical  method  of  inferring 
that  what  is  true  of  one  species  is  probably 
true  of  others  similar  to  it  which  makes  us 
conclude,  for  instance,  that  the  sx>ecie8  of 
Coleosporium,  common  rusts  of  the  compo- 
sites especially,  are  related  to  leaf-inhabiting 
forms  of  Peridermium  on  pine  trees,  that  the 
species  of  Cronartium  are  connected  to  bark- 
inhabiting  forms  of  Peridermium  on  pine 
trees,  and  that  the  Gymnoeparangia,  the 
cedar-rusts,  have  Rcesielim  on  members  of  the 
apple  family  as  their  ecial  forms.  This  gen- 
eral theory  for  the  assignment  of  certain 
form-species  to  their  telial  genus  has  already 
been  illustrated  in  a  paper  of  which  the  writer 
was  junior  author,'  and  subsequent  culture 
work  has  demonstrated  not  only  the  accuracy 
of  the  predictions,  but  also  the  imx>ortance  of 
euch  theorizing. 

The  writer  wishes  now  to  call  attention  to 
still  better  examples  of  the  application  of  this 
analogical  process.  Perhaps  the  procedure 
may  be  made  clearer  by  a  fuller  statement  of 
the  formula  and  the  consideration  of  some 
concrete  examples.  The  examples  will  be 
drawn  from  the  group  of  cedar-apple  fungi, 
Oymnosporangia,  because  of  the  writer's 
familiarity  with  this  group. 

Analogy  has  been  explained  in  this  way: 
Two  things  which  are  similar  in  one  or  more 

'See  "North  American  Species  of  Periderm- 
imm,"  Bull  Torrey  Botan.  Club,  88:  403-438, 
liK>6. 


respects  are  of  the  same  general  type  or  char- 
acter; therefore  a  certain  proposition  which  is 
true  of  one  is  likely  to  be  true  of  the  other. 
In  applying  this  to  the  fungi,  as  well  as  in 
other  cases,  it  is  especially  important  that  the 
characters  selected  for  comparison  should  be 
fundamental  ones  and  not  merely  of  a  super- 
ficial nature.  Some  accumulated  knowledge 
in  a  field,  even  if  it  should  only  be  in  the 
form  of  negative  answers  to  previous  conjec- 
tures, may  not  be  without  value  in  forming 
new  hypotheses. 

The  following  example  may  be  cited  in 
which  cultures  have  already  shown  the  cor- 
rectness of  an  hypothesis  formed  by  the 
method  just  explained. 

Some  time  ago  what  appeared  to  be  a  true 
RcBstelia  was  found  upon  an  herbaceous  plant 
of  the  rose  family.  This  was  considered  re- 
markable because  it  had  always  been  sup- 
I)osed  that  all  RcsaielicB  inhabited  only  woody 
plants  of  the  i^ple  family.  Upon  thorough 
examination,  however,  this  was  found  to  have 
all  of  the  morphological  characters  of  the 
roestelial  forms  and  it  was,  therefore,  con- 
cluded that  it  was  most  likely  associated  with 
a  cedar-rust,  as  other  members  of  this  form- 
genus  are.  There  was  in  the  range  no  unat- 
tached species  of  Gymnoaporangium  known 
which  might  have  such  a  connection;  this 
discovery  called,  therefore,  for  the  detection 
of  a  new  form.  From  the  great  resemblance 
of  this  rosaceous  Rcestelia  to  the  SBcial  form 
of  Gymnosporangium  Nidue-avia,  a  rather 
common  and  well-known  cedar  rust,  it  was 
predicted  that  the  telial  stage,  when  found, 
would  resemble  G.  Nidue-avie,  This  new 
telial  stage  has  been  collected  and  cultures 
have  been  made  proving  the  correctness  of 
the  assumption  as  to  relationship.  The  pre- 
diction as  to  structure  was  also  strikingly 
fulfilled,  showing  that  it  is  not  only  possible 
to  show  the  probable  existence  of  new  forms 
by  this  method  but  even  to  anticipate  their 
characters.  This  species  has  been  named 
Gymnosporangium  exterum  and  a  fuller  ac- 
count of  its  discovery  together  with  original 
description  and  culture  record  may  be  found 
in  Mycologia,  1 :  226,  227,  253  and  254,  1909. 
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The  writer  ventures  to  offer  the  following 
conjectures  of  relationship  with  the  hope  that 
cultures  may  some  day  prove  their  correct- 
ness. They  may  turn  out  eventually  to  show 
only  the  errors  which  the  method  of  analog- 
ical inference  may  lead  to,  hut  they  serve 
well  to  illustrate  its  application  to  this  sub- 
ject and  are  offered  with  the  hope  that  they 
may  have  some  value. 

Baestelia  hyalina  on  a  species  of  hawthorn, 
Oratasgus,  is  a  peculiar  form  which  has  been  very 
little  known  up  to  the  present.  So  far  as  the 
writer  can  make  out  there  is  no  published  record 
of  any  but  the  original  collection  from  South 
Carolina  made  in  1860.  The  writer  has  recently 
rediscovered  it  on  some  herbarium  specimens  of 
the  host  plant  at  the  New  York  Botanical  Garden 
and  the  Arnold  Arboretum  so  that  its  occurrence 
is  after  all  not  so  rare;  its  distribution  is  now 
known  from  North  Carolina  to  Florida.  This 
adds  new  zest  to  the  attempt  to  trace  out  its 
alternate  phase.  Morphologically  R,  hyalina  has 
two  very  striking  characters;  first,  the  entirely 
smooth  walls  of  the  peridial  cells,  and  second,  the 
small  wart-like  protuberances  on  the  leaves  in 
which  the  peridia  are  borne.  Only  one  other 
known  species,  R.  Botryapites  on  Amelanohier, 
the  service-berry,  has  these  characters  and  it  has 
seemed  to  the  writer  for  some  time  that  these 
two  forms  must  be  related  to  similar  telial  stages. 
R,  Botryapites  is  known  to  be  connected  to  Oym^ 
nosporangium  hiseptatum  on  the  white  cedar, 
OhanuBcyparia  thyoides.  G.  ElUaii  is  another 
white  cedar  rust,  similar  to  G.  hiseptatum  in  the 
form  of  the  distortion  produced  on  the  host  and 
in  the  character  of  the  spores,  both  having  2-4- 
celled  teliosporecr.  G.  EllisU  has  been  supposed 
by  some  to  be  connected  to  Roestelia  transformans 
on  Aroma  arbutifolia,  but  a  careful  examination 
of  the  culture  record  shows  that  this  conjecture 
has  never  been  successfully  demonstrated.  On  the 
other  hand,  there  are  so  many  negative  results 
that  it  seems  almost  safe  to  conclude  that  it  has 
been  disproved.  It  seems  very  probable  that  since 
one  of  these  two  forms  of  RxBstelia,  forms  which 
are  in  a  class  by  themselves  on  account  of  their 
smooth  peridial  cells  and  external  anatomy,  be- 
longs to  a  white  cedar  rust  of  a  certain  type,  that 
the  other  may  belong  to  the  only  other  white 
cedar  rust  of  the  same  general  type  at  present 
known.  Recent  collections  of  G.  Ellisii  by  Stone 
in  Alabama  and  Trstcj  in  Florida  make  its  known 
range  from  Massachusetts  to  Alabama  so  that  it 


is  quite  feasible  to  suppose  it  connected  v4th  a 
form  which  is  known  in  the  heart  of  that  range, 
North  Carolina  to  Florida. 

If  an  hypothesis  piovisionally  fonned 
either  by  association  or  analogy  can  be  sup- 
plemented by  inferences  drawn  from  homology 
it  is  veiy  materially  strengthened.  Hcxnol- 
ogy  might  be  defined  so  far  as  its  application 
to  botany  is  concerned  as  the  morphological 
likeness  existing  between  elements  which  may 
have  become  adapted  to  quite  different  fune- 
tions.  In  applying  this  to  the  subjeet  under 
discussion,  for  instance,  if  there  is  an  essen- 
tial structural  resemblance  between  the  ado- 
spores  and  the  urediniospores  of  a  species 
they  may  be  said  to  be  homologous.  Some 
notable  examples  in  which  homology  in  this 
sense  has  assisted  in  detecting  genetic  rela- 
tionships have  already  been  recorded  by  Br. 
J.  C.  Arthur  in  his  first  report  of  "  Cultures 
of  UredinesB '"  and  may  be  mentioned  here. 

Field  observations  had  suggested  that  Ptie- 
cinia  VilfcB  on  a  grass,  Sparobolua  longifoUus, 
was  related  to  JEcidium  verhenicola  on  Ver- 
bena. It  was  found  that  the  closer  the  Ver* 
hena  plants  stood  to  tufts  of  the  rusted  grass 
the  more  thickly  they  were  covered  with  scia, 
and  that  the  plants  some  distance  away  were 
entirely  free.  This  is  a  good  example  of  the 
working  of  the  law  of  association.  Before 
cultures  were  made,  however,  a  resemblance 
in  form  was  observed  between  the  sdciospores 
of  Mcidium  verhenicola  and  the  uredinio- 
spores of  Puccinia  Vilfa,  The  two  sorts  of 
spores  were  similar  in  shape  and  surface 
markings,  and  both  had  colorless  walls  much 
thickened  at  the  apex.  Later  successful  cul- 
tures proved  that  this  homology  was  not  a 
mere  accident  in  this  case  and  suggested  that 
it  might  be  the  sign  of  relationship  in  other 
instances.  During  the  same  year  a  similar 
morphological  correspondence  was  found  be- 
tween the  seciospores  of  an  Mcidiym  on 
Fraonnus,  the  ash  tree,  and  the  urediniospores 
of  a  Puccinia  on  Spariina,  cord-grass,  and 
with  this  as  the  only  clue  cultures  were  at- 
tempted.     They    were    successful    and   thus 

""Cultures  of  Uredine»  in  1899,"  Bot,  0«f., 
:  274-276,  1900. 
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showed  the  value  of  inferences  drawn  from 
homology. 

The  writer  now  desires  to  make  one  other 
prediction  concerning  a  possible  relationship, 
and  the  character  of  a  form  yet  to  be  discov- 
ered, in  which  both  analogy  and  homology 
have  been  employed. 

In  his  paper  on  ^'  Cultures  of  TJredinBB "  in 
1908  Dr.  J.  C.  Arthur  reports  the  establish- 
ment of  a  relationship  between  JEctdium 
Blasdaleanum  and  Gymnoaporangium  Ltbo- 
cedri.  As  explained  there  A.  Bltudaleanum 
is  morphologically  unlike  the  other  RcBsielicB, 
having  instead,  characters  like  the  ordinary 
flBcial  forms  of  Puccinia  and  Uromyces,  How- 
ever, it  inhabits  hosts  belonging  to  the  apple 
family,  the  hawthorn  and  service-berry,  and 
these  cultures  show  that  it  is  luxdoubtedly 
genetically  connected  with  a  cedar-rust. 
There  is,  in  the  Pacific  coast  region,  another 
SBcial  form  of  the  same  type,  on  members  of 
the  apple  family,  ^cidium  Sorbi  on  the 
mountain  ash  and  crab-apple.  Although 
2Ecidium  8orhi  is  of  the  same  general  type  as 
A.  Blasdaleanum,  it  has  some  very  pronounced 
characters  which  show  that  it  is  specifically 
different.  There  is  in  the  whole  Pacific  slope 
region  at  present  no  known  Gymnosporangium 
except  &.  Lihocedri  and  it  is  at  once  apparent 
that  the  telial  stage  of  A,  Sorhi  is  still  to  be 
discovered.  There  is,  however,  within  this 
range  a  cedar-rust  in  the  form  of  Uredo 
NootJcatensis  on  Chamcecyparis  Noothatensia, 
the  yellow  cedar,  from  Alaska.  That  Uredo 
Noothatensie  is  the  uredinial  stage  of  a 
Gymnosporangium,  which  has  in  its  life-cycle 
an  sBcial  stage  on  hosts  belong^ing  to  the  apple 
family,  has  been  previously  suggested.*  The 
basis  for  such  an  argument  has  been  fur- 
nished by  the  elucidating  researches  of  Dr. 
Arthur  of  which  his  new  classification'  of  the 
Uredinales  is  the  result.  From  this  work  it 
appears  justifiable  to  assume  that  the  pro- 

*BuU.  Torrey  Botan.  Club,  35:  601-502,  1908. 

*"£ine  auf  die  Structur  und  Entwicklungs- 
geschiclite  begrundete  Klassifikation  der  Uredi- 
neen,"  BSeult,  Bci.  Congr,  Bat,  Vienne,  331-348, 
1006,  and  "  ReasoiiB  for  Desiring  a  better  Classifi- 
cation of  the  Uredinales,"  Jour,  Myc,  12:  149- 
154,  1906. 


duction  of  all  four  spore-forms,  pycnia,  secia, 
uredinia  and  telia,  was  doubtless  the  early 
condition  in  evolution,  and  that  the  suppres- 
sion of  one  or  more  of  these  forms  is  a  result 
of  later  influences.  In  most  of  the  gnroups  or 
tribes  this  f  our-spored  condition  not  only  still 
persists  but  usually  the  larger  number  of 
species  belong  in  that  class.  Arguing  from 
this  point  of  view  Dr.  Arthur  has  predicted 
that  sooner  or  later  a  Gymnosporangium 
ought  to  be  discovered  which  would  possess 
uredinia,  i.  e.,  have  all  four  spore-forms. 
Since  the  uredinial  stage  is  unknown  in  any 
of  the  true  Gymnosporangium-RcBstelia  com- 
binations it  seems  probable  that  if  it  exists 
at  all  it  is  likely  to  be  in  a  species  which  has 
an  secial  form  like  that  of  the  species  of  Puc- 
cinia which  ordinarily  possess  uredinia.  With 
the  above  ideas  as  a  basis  the  writer  suggests 
the  possibility  of  a  relationship  between  the 
cedar-rust,  Uredo  Noothatensis  and  Mcidium 
Sorhi  on  the  mountain  ash  and  crab-apple. 
Baranofi  Island,  Alaska,  is  the  type  locality 
of  the  Uredo;  ^cidium  Sorhi  has  also  been 
collected  on  the  same  island,  an  item  from 
geographical  distribution  which  lends  further 
support  to  the  supposition.  Arguing  from  a 
comparison  with  G.  Lihocedri,  the  only  cedar- 
rust  known  to  have  the  puccinia-type  of  secia, 
the  new  telial  stage  should  be  foliicolous  and 
have  spores  two  or  three  times  septate.  If 
the  above  contention  is  true  it  may  well  be 
asked  why  G.  Lihocedri  should  not  have  a 
uredinial  stage  if  there  is  anything  in  anal- 
ogy. The  answer  is  that  it  probably  does  but 
that  it  is  unknown  because  no  well-directed 
attempt  has  yet  been  made  to  collect  it. 

Frank  D.  Kebn 
PuBomc  Univebsitt, 
Lafayettb,  Ind. 

THE    MIOCENE    HORIZONS    AT    PORTERS    LANDING, 

OEOROU^ 

The  following  section  of  the  exposure  at 
Porters  Landing  is  adapted  from  the  descrip- 
tion of  it  given  by  Mr.  Earle  Slean  in  his 
^'  Catalogue  of  the  Mineral  Localities  of  South 
Carolina,"  page  273. 

^  Published  by  permiselon  of  the  Director  of  the 
United  States  Geological  Survey. 
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Feet 
6.  Pleistocene— white,  red  and  yellow  sands, 

with  phosphatio  pebbles  and  vertebrate 

fragments  at  the  base 64 

6.  Miocene— compact,     yellow,      fossiliferous 

marl   (Duplin  horizon)    6 

4.  Miocene— grayish,        fossiliferous        marl 

(Marks  Head  marl)    29 

3.  Fine-grained,  laminated  shale  with  sandy 

partings,  a  line  of  rounded  pebbles  at 

the  base    14 

2.  Oligocene— fossiliferous  marl   (Alum  Bluff 

formation)     § 

1.  Laminated,    drab    shale    with    arenaceous 

partings  8 

Total  111} 

Recent  collections  made  at  Porters  Land- 
ing have  rendered  possible  definite  correlation 
of  the  two  Miocene  horizons  with  those  of  the 
areas  further  north.  From  bed  no.  5  of  the 
section  84  identified  species  were  obtained,  30 
of  which  also  occur  in  the  Duplin  marl  of 
North  Carolina.  The  four  species  which  have 
not  as  yet  been  reported  from  there  occur 
in  other  localities  in  horizons  the  stratigraphio 
equivalent  of  the  Duplin,  or  in  deposits  of 
later  age.  Bed  no.  5,  therefore,  can  be  defi- 
nitely correlated  with  the  Duplin  marl  of 
North  Carolina  and  the  fossiliferous  Miocene 
marls  of  Darlington  and  MayesviUe,  South 
Carolina. 

The  Marks  Head  marl,  which  was  first  named 
by  Sloan,  and  is  represented  by  bed  No.  4  of 
the  section,  contains  specimens  of  the  genus 
Carolia  which  suggests  an  Olig^ocene  age,  but 
every  other  identifiable  species  may  be  Mio- 
cene, and  only  three  of  them  range  downward 
into  the  Oligocene.  Nine  of  the  species  are 
not  known  below  the  Miocene,  and  of  these 
nine,  six  are  confined  to  the  Miocene.  The 
horizon  is,  therefore,  Miocene,  while  the  pres- 
ence of  Turritella  cequistriata  Conrad,  Callio- 
stoma  aphelium  Dall,  Ostrea  fnauricensis 
Oabb,  and  Pecten  marylandicua  Wagner,  defi- 
nitely point  to  a  horizon  low  in  the  series,  ap- 
proximately equivalent  to  the  Calvert  forma- 
tion of  Maryland. 

The  recognition  of  the  stratigraphio  posi- 
tion of  this  horizon  is  of  importance,  as  it  is 


the  only  low  Miocene  horizon  known  soath  of 
Virginia.  Further  south  in  Florida,  along 
the  western  extension,  on  the  Ocldockonee  and 
Apalachicola  rivers,  the  Miocene  rests  upon 
the  eroded  surface  of  the  upper  Oligocene. 
The  Miocene  deposits  of  these  localities  repre- 
sent a  horizon  high  in  the  series.  Therefore, 
the  Marks  Head  Miocene  is  the  equivalent  in 
part  to  the  erosion  interval  between  the  upper 
Oligocene  and  the  Miocene  of  western  Florida. 
Bed  no.  2  of  the  section  at  Porters  Landing 
contains  fossils  indicative  of  an  upper  Oligo- 
cene age.  Bed  no.  3  is  very  likely  of  Miocene 
age,  and  the  line  of  rounded  pebbles  at  tbe 
base  suggests  that  the  Miocene  may  rest  upon 
the  eroded  surface  of  the  upper  Oligocene.  It 
seems  probable  that  along  the  Savannah 
Biver  an  erosion  interval  occurred  between 
Oligocene  and  Miocene  depositions,  but  the 
interval  was  of  shorter  duration  than  in  west- 
em  Florida. 

T.  Watland  Vauohak 


THE  AMERICAN   SOCIETY  OF  ZOOLOGISTS 
CENTRAL  BRANCH 

Thb  annual  meeting  of  the  American  Society 
of  Zoologists,  Central  Branch,  was  held  in  the 
splendid  new  Natural  Science  Hall  of  the  Uni- 
versity of  Iowa,  Iowa  City,  on  April  7,  8  and  9, 
1010,  Dean  Edward  A.  Birge,  of  the  UnlTersity 
of  Wisconsin,  presiding.  Thirty  zoologists  of  the 
central  states  registered. 

Resolutions  relating  to  the  International  Com- 
mission on  Nomenclature  similar  to  those  adopted 
by  the  Eastern  Branch  a;t  the  December  meeting 
were  passed,  and  the  following  zoologists  were 
appointed  as  a  committee  to  cooperate  with  the 
International  Commission:  C.  C.  Nutting,  C.  H. 
Eigenmann,  C.  A.  Kofoid,  H.  B.  Ward,  8.  W. 
Williston. 

Officers  for  the  ensuing  year  were  chosen  as 
follows : 

Pre«ide»*— C.  E.  McQung,  University  of  Kan- 
sas. 

Vioe-president—'K,  F.  Nachtrieb,  University  of 
Minnesota. 

Secretary-Treasurer^'H.,  V.  Neal,  Knox  College. 

Executive  Committee—B^  H.  Walcott,  Univer- 
sity of  Nebraska,  W.  C.  Curtis,  Unii^ersity  of 
Missouri,  Oscar  Riddle,  University  of  Chicago. 

The  following,  having  received  the  votes  of  the 
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executiye  eommitteeB  of  both  branches  were  elected 
to  membership  in  the  Central  Branch:  J.  T.  Pat- 
terson, University  of  Teacas;  Robert  T.  Young, 
University  of  North  Dakota;  John  W.  Soott, 
Kansas  City  High  School;  F.  D.  Barker,  Univer- 
sity of  Nebraska;  Albert  Kuntz,  University  of 
Iowa;  Chancey  Juday,  Wisconsin  Qeological  and 
Natural  History  8urv^;  H.  W.  Norris,  Qrinnell 
College. 

The  following  are  titles  and  abstracts  of  papers 
presented  at  the  meeting: 

Bome  Personal  Peculiarities  of  Lakes  (president's 
address) :  Edw.  A.  Biboe,  University  of  Wis- 
consin. 

The  paper  dealt  with  certain  unusual,  but  regu- 
larly recurrent  phenomena  in  the  temperature, 
dissolved  gases  and  carbonates  of  several  inland 
lakes,  and  with  the  biological  meaning  of  such 
phenomena.  On  the  annual  rhythm  of  physico- 
chemical  changes  in  a  lake,  produced  by  the  march 
of  the  seasons,  there  is  superimposed  another 
annual  series  of  similar  changes,  due  to  biological 
causes.  These  last  are  in  large  measure  regular 
and  determined  by  general  laws;  but  in  part,  and 
especially  in  their  details,  are  peculiar  and  "  per- 
sonal "  to  the  several  lakes.  They  result  from  the 
establishment  of  habitual  interactions  between  the 
members  of  the  plankton  and  between  plankton 
and  environment. 

Inland  lakes  contain  a  complex  and  practically 
closed  assemblage  of  plants  and  animals,  which 
have  lived  together  for  centuries,  in  an  environ- 
ment substantially  unaltered  from  year  to  year 
and  whose  exchanges  with  the  outer  world  are 
minimal.  Thus  the  lake  with  its  plankton  has 
come  to  be  a  sort  of  or^nism  of  a  higher  order, 
showing  definite  and  regular  internal  changes  and 
reactions  not  unlike  those  of  an  organism — 
changes  not  so  definitely  expressed  or  so  defi- 
nitely dependent  on  biological  causes  in  any 
other  assemblages  of  organisms.  In  certain  lakes 
we  find  habitual  reactions,  unexpected  a  priori, 
and  in  this  respect  not  unlike  reactions  of  higher 
organisms. 

Inland  lakes,  therefore,  offer  to  the  student 
definite  and  varied  ecological  problems  of  much 
interest  and  complexity.  These  concern  the  rela- 
tion to  each  other  of  members  of  the  plankton, 
the  effects  of  plankton  on  environment  and  the 
resulting  infiuenoe  on  plankton  of  environmental 
changes.  Such  problems  are  by  no  means  wholly 
general,  to  be  solved  by  the  study  of  a  single  lake, 
but  they  offer  many  features  which  are  special 
and  personal  to  individual  lakes. 


Feeding  Reactions  of  the  Rose  Coral  (IsophylUa) : 
F.  W.  Cabfbntbb,  University  of  Illinois. 
When  the  rose  coral  polyp  is  stimulated  by 
meat  juice  the  oral  disk  is  drawn  downward  by 
the  contraction  of  the  retractor  muscles  of  the 
mesenteries,  and  the  margin  of  the  oral  surface 
is  folded  inward  over  the  disk  by  the  action  of 
a  well-developed  sphincter  muscle.  Meanwhile, 
the  stomodflBum  is  everted,  and  the  mesenterial 
filaments  are  extruded  both  through  the  mouth 
and  through  temporary  apertures  in  the  oral  disk. 
Carmine  particles  dropped  on  the  oral  surface  of 
an  expanded  polyp  are  transferred  by  ciliary 
action  to  the  periphery.  When  the  carmine  grams 
have  previously  been  soaked  in  meat  juice  the 
cilia  usually  continue  to  beat  in  an  outward 
direction;  occasionally,  however,  they  reverse 
their  effective  strokes.  The  tentacles  react  quickly 
to  contact  stimulation,  and  affix  the  touching 
object  to  their  knob-like  distal  ends,  which  are 
heavily  loaded  with  nematocysts. 

In  normal  feeding,  which  occurs  after  dark, 
small  organisms  in  the  plankton  are  affixed  by 
the  tentacles,  the  oral  disk  sinks,  and  the  mar- 
ginal zone  of  the  polyp  folds  inward  until  it  com- 
pletely roofs  over  the  tentacles  and  the  depressed 
oral  disk.  Into  ibhe  superficial  chamber  thus 
formed  the  stomodsBum  and  mesenterial  filaments 
project,  and  here  the  mesenterial  filaments,  which 
are  the  digestive  organs  of  the  polyp,  probably 
digest  and  ingest  or  absorb  the  captured  plankton, 
little  of  which  finds  its  way  into  the  reduced 
gastro-ooelomic  cavity.  Extra-ocelenteric  digestion 
appears,  therefore,  to  take  place  in  rose  coral 
polyps. 

The  Factors  v>hi<^  Control  the  Leaping  of  the 

Pacific  Salmon:  Henby  B.  Wabd,  University  of 

Illinois. 

Open  water  jumping  was  observed  best  among 
salmon  swimming  about  in  a  pound  net  or  trap. 
The  same  fish  does  not  execute  a  series  of  leaps, 
but  only  a  single  jump.  Features  in  the  position 
and  movements  of  body  and  fins  show  that  it  is 
neither  an  effort  to  escape  capture  nor  prepara- 
tion for  the  ascent  of  the  stream  later.  It  must 
be  regarded  as  a  type  of  play  which,  however, 
finds  expression  only  as  the  reproductive  period 
approaches.  It  occurs  first  at  the  time  when  the 
reproductive  organs  are  entering  upon  their  final 
growth  period. 

Jumping  at  falls  manifests  in  several  particu- 
lars of  position  and  movements  of  body  and  fins 
a  definite  relation  to  the  purpose  of  surmounting 
the  obstacle.     In  a  large  per  cent,  of  cases  the 
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effort  is  unflucoessfiil  and  displays  apparent  lack 
of  accuracy  in  direction  as  well  as  distance  of 
height.  Since  the  fish  jump  for  the  most  part  in 
parallel  lines  perpendicular  to  the  face  of  the 
fall,  one  would  expect  to  find  some  definite  dis- 
turbing influence  to  explain  the  apparently  erratic 
leaps.  Such  an  influence  is  present  in  the  con- 
fused water  currents  at  the  base  of  the  fall.  The 
sudden  and  irregular  changes  in  the  whirlpools 
and  swirls  where  the  fish  lie  waiting  for  an  op- 
portunity to  jump  no  doubt  act  to  modify  the 
direction  of  the  leap  and  cause  the  fish  at  times 
to  execute  apparently  aimless  jumps.  The  jump- 
ing was  most  regular  at  the  point  where  the  cur- 
rent was  most  constant. 

Reproduction  and  Pcirasitiam  in  the  Umonid(3: 
Geobos  Lefevbb  and  W.  C.  CuirriB,  University 
of  Missouri. 

Further  Experiments  on  the  Egg-laying  Hahita 
of  Amphitrite:  John  W.  Soott,  Kansas  City 
High  School. 

EwperimentB  on  the  Control  of  Asymmetry  in  the 
Development  of  the  Serpulid,  Hydroidea  dian- 
thus:  Chables  ZELEinr,  University  of  Illinois. 

A  Statistical  Study  of  the  Sex-oells  in  the  Early 
Stages  of  Amia  and  Lepidosteus:  B.  M.  Allen, 
University  of  Wisconsin. 

Function  of   the  Spermatozoon  in  Fertilization, 

from  Observations  on  Nereis:  Fbank  R.  Lillee, 

University  of  Chicago. 

The  author  succeeded  in  destroying  the  sperm 
nucleus  within  the  egg  at  stages  as  much  as 
twenty  minutes  apart  shortly  after  the  time  of 
its  entrance,  and  found  that  while  such  eggs, 
which  had  formed  the  fertilization  membrane  and 
started  in  development,  continued  until  the  for- 
mation of  the  second  polar  body,  they  Aid  not 
form  a  complete  cleavage  spindle  and  the  egg 
remained  unsegmented.  The  female  pronucleus  of 
such  eggs  formed  the  chromosomes  but  no  definite 
segmentation  spindle,  and  asters  were  practically 
absent.  This  was  true  even  when  one  of  the 
maturation  divisions  had  formed  the  polar  nu- 
cleus inside  the  egg,  as  sometimes  happened,  so 
that  the  quantity  of  maternal  chromatin  equaled 
that  of  the  fertilized  egg.  It  follows,  therefore, 
that  fertilization  is  incomplete  for  some  time 
after  the  entrance  of  the  spermatozoon  into  the 
egg,  in  the  case  of  Nereis,  and  that  its  completion 
is  not  merely  a  quantitative  chromatin  factor. 

The  result  was  obtained  by  centrifuging  eggs 
at  regular  intervals  from  the  moment  of  fertiliza- 
tion on.    There  was  found  a  certain  period  soon 


after  the  entrance  of  the  spermatozoon  when  the 
mechanical  shock  destroyed  the  sperm  nucleus  in 
large  proportions  of  the  eggs.  This  was  deter- 
mined by  a  cytological  study  of  these  eggs  and 
their  controls  in  the  maturation  and  fertilization 
stages.  The  percentage  of  eggs  thus  studied  and 
found  to  be  devoid  of  a  sperm  nucleus  corre- 
sponded quite  accurately  with  the  percentage  of 
eggs  observed  to  remain  unsegmented  in  the  living 
eggs  of  the  same  series.  At  the  critical  stage 
selected  for  comparison,  the  determination  of  the 
presence  or  absence  of  the  sperm  nucleus  is  a 
simple  matter.  Stimulation  of  the  unfertilized 
egg  with  potassium  chloride,  or  a  mechanical 
shock,  will  suffice  to  cause  the  formation  of  the 
fertilization  membrane  and  of  the  polar  bodies, 
thus  producing  exactly  the  eame  effect  as  the 
first  penetration  of  the  spermatoKoon,  and  no 
more,  for  these  ^ggs  also  did  not  s^ment. 

Fertilization  can  not,  therefore,  be  regarded  as 
exclusively  a  surface  phenomenon.  It  must  be 
interpreted  as,  in  some  sense,  a  continuous  proc- 
ess, lasting  for  some  time  after  the  penetration 
of  the  spermatozoon,  possibly  until  the  union  of 
the  germ  nuclei.  As  one  of  the  first  effects  of 
penetration  is  demonstrably  increase  of  permea- 
bility, it  may  be  that  the  later  function  of  the 
spermatozoon  is  essentially  similar  throughout 
the  entire  thickness  of  the  protoplasm,  by  over- 
coming, so  to  speak,  a  certain  resistance  to  per- 
meability in  successive  strata  and  creating  a  ooo- 
sequent  free  oxidation  in  the  interior  of  the  egg. 
The  mass  of  the  egg  cell  is  obviously  in  excess  of 
the  functional  optimum  for  oxidation,  and  in- 
creased permeability  of  (mly  the  surface  would 
hardly  be  expected  to  bring  about  free  oxidation 
throughout  the  whole. 

It  is  practically  certain  that  the  destruction 
of  the  sperm  nucleus  by  centrifuging  did  not 
mean  its  expulsion  from  the  egg  in  these  experi- 
ments, but  merely  suppression  of  its  power  of 
growth,  or  dissipation  of  its  substance.  Its 
material  remains  within  the  egg;  but,  existing 
only  as  so  much  chemical  matter,  it  does  not 
exercise  a  fertilizing  effect.  Its  fertilizing  power 
is  in  some  way  bound  up  with  its  organization 
and  growth. 

The  Chromosomes  of  Anasa  tristis:  C.  E.  Mo- 

Cluno,  University  of  Kansas. 
Generic  Definitions:  C.   C.  Nutting,  University 

of  Iowa. 

Some  Parasites  of  the  Sleeper  Shark  in  ley 
Straits,  Alaska:  Henbt  B.  Wabd,  University 
of  Illinois. 
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Bomnioaua  miorooephalua  Le  Seur  is  common 
in  ley  Straits.  Its  range  extends  through  the 
Arctic  waters  to  the  North  Atlantic.  Specimens 
examined  in  Europe  are  regularly  infested  with  a 
gill  parasite,  Squalonohoootyle  borealia.  This 
ectoparasitio  trematode  undergoes,  no  doubt, 
direct  development.  It  occurs  abundantly  on 
Alaskan  specimens  of  the  same  host.  Four  other 
internal  parasites  are  recorded  from  this  host  in 
the  Atlantic  These  undergo  probably  indirect 
development  and  hence  need  one  or  more  inter- 
mediate hosts.  The  sleeper  shark  in  Alaska  har- 
bors species  from  the  same  genera  as  those  in  the 
Atlantic,  but  they  are  related  rather  than  iden- 
tical parasites.  As  in  the  case  of  land  animals, 
90  in  this  marine  host,  the  species  of  parasites 
which  infest  it  vary  in  different  portions  of  its 
range. 

Some    New    Caaea    of   TriJiedral    Tania:    F.    D. 

Babkeb,  University  of  Nebraska. 

The  examination  of  37  dogs  at  the  University 
of  Nebraska  from  November,  1903,  to  April,  1910, 
yielded  601  Tcmia  eerrata  and  450  TiBtUa  serialia 
in  addition  to  a  large  number  of  other  species  of 
TcsniiB.  Among  the  T.  aerrata  were  four  trihedral 
or  prismatic  t«ni»  and  among  the  T.  aeriaUa 
were  three  trihedral  forms.  This  increases  the 
number  of  reported  trihedral  tenie  to  thirty 
cases  and  adds  two  new  species  to  the  list.  The 
specimens  resemble  two  tapeworms,  the  one  fused 
along  its  side  to  the  face  of  the  other.  Each 
Bcolex  has  six  suckers  arranged  in  three  groups 
of  two  each.  The  rostella  are  armed  with  two 
rows  of  hooks,  but  the  number  of  hooks  in  each 
row  is  less  than  the  normal.  One  or  two  genital 
pores  occur  in  each  mature  proglottid,  one  pore 
to  a  crest.  The  trihedral  condition  affects  the 
musculature,  the  nerve  trunks,  the  excretory 
canals  and  the  reproductive  organs.  The  oncho- 
spheres  have  six  to  twelve  hooks. 

These  trihedral   forms   probably   arise  from  a 
double  embryo  produced  by  the  partial  separation' 
ot  the  first  two  or  early  blastomeres  and  not  by 
a  fusion  of  two  normal  embryos. 

A  Comparative  Study  of  the  Development  of  the 

Sympathetie    Nervoua    Syatem    in    Birda    and 

Mammdla:  Aibebt  Kuntz,  University  of  Iowa. 

Medullary  cells  migrate  from  the  neural  tube 

into  the  ventral  nerve-roots.     With  similar  cells 

which  wander  out  from  the  spinal  ganglia,  these 

cells  migrate  peripherally  along  the  spinal  nerves. 

Some  of  these  cells  deviate  from  the  course  of  the 

spinal  nerves  and  give  rise  to  the  sympathetic 


trunks  and  the  prevertebral  plexuses.  The  vagal 
sympathetic  plexuses,  viz.,  the  cardiac  plexus  and 
the  sympathetic  plexuses  in  the  walls  of  the 
visceral  organs,  arise  from  cells  which  migrate 
from  the  hind-brain  and  the  vagus  ganglia  along 
the  vagi. 

The  great  majority  of  the  cells  which  migrate 
peripherally  from  the  neural  tube  and  the  cerebro- 
spinal ganglia  are  the  ''indifferent"  cells  of 
Schaper.  Among  these  are  found  a  few  "neuro- 
blasts" of  Schaper.  Therefore,  the  sympathetic 
neurones  are  homologous  with  the  efferent  and 
the  afferent  components  of  the  other  functional 
divisions  of  the  peripheral  nervous  system. 
Mitotic  figures  occur  occasionally  along  the  course 
of  migration  and  in  the  sympathetic  anlagen. 
We  are  not  to  suppose,  therefore,  that  all  the  cells 
taking  part  in  the  development  of  the  sympa- 
thetic system  actually  migrate  as  such  from  their 
sources  in  the  cerebrospinal  system.  Doubtless,  a 
goodly  number  arises  by  the  mitotic  division  of 
*'  indifferent "  cells  along  the  course  of  migration. 

Certain  morphogenetic  differences  occur  in  the 
development  of  the  sympathetic  system  in  birds 
and  mammals  which,  doubtless,  indicate  that  the 
sympathetic  system  has  departed  more  widely 
from  the  original  type  in  birds  than  in  mammals. 

The  sympathetic  system  may  be  looked  upon  as 
an  accession  to  the  nervous  system  which  has 
arisen  comparatively  late  in  the  evolution  of  verte- 
brates in  response  to  the  conditions  of  the  vege- 
tative life. 

The  Hiatology  of  the  Naadl  Muooua  Membrane  in 
Mammala:  Wic.  A.  LocY,  Northwestern  Uni- 
versity. 

An  illustrated  account  of  the  structure  and  of 
the  histogenesis  of  the  nervous  elements  in  the 
sensory  epithelium  of  the  nose  of  the  pig  and 
rabbit  with  some  remarks  on  the  question  of  the 
direction  of  growth  of  nerve  fiber. 

The  Lymphatic  Syatem   of   Turtlea:   Fbank  A. 

Stboicbtkit,  University  of  Iowa. 

The  points  considered  in  this  paper  were  the 
anatomy  of  the  lymphatic  system  of  Chryaemya 
marginata  and  the  development  of  the  lymph 
hearts  of  the  loggerhead  turtle.  A  preliminary 
paper  with  figures  giving  the  results  of  this  in- 
vestigation is  to  be  published  at  once  elsewhere. 

The  Bermuda  Biological  Station  for  Reaearch: 
F.  W.  Gabpentkb,  University  of  Illinois. 

The  Work  of  the  Illinoia  Biological  Station: 
Stephsn  a.  Fobbbs,  director,  Illinois  State 
Laboratory  of  Natural  History. 
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This  station  differs  from  most  American  fresh- 
water stations^  in  the  fact  that  its  equipment  is 
all  afloat,  and  readily  movable  from  place  to 
place;  that  it  is  devoted  to  investigation  only, 
and  not  to  teaching;  that  it  is  in  operation 
throughout  the  year  instead  of  being  limited  to 
the  vacation  season;  that  it  is  devoted  to  a  study 
of  the  biology  of  a  river  system  instead  of  a  lake; 
and  that  it  is  supported  directly  by  appropria- 
tions from  the  treasury  of  the  state. 

Opened  in  April,  1894,  it  remained  at  Havana, 
111.,  for  five  years;  was  then  transferred  forty-five 
miles  down  the  Illinois  to  Meredosia,  where  it 
continued  for  two  years  and  two  months;  thence 
up  the  Illinois  a  hundred  and  sixty-five  miles  to 
Ottawa,  where  it  remained  for  a  year  and  a  half; 
and  then  to  Henry,  forty  miles  below.  Here  it 
was  laid  up  to  permit  the  preparation  and  pub- 
lication of  papers  and  reports  setting  forth  the 
main  results  of  its  work;  but  it  became  active 
again,  at  Havana,  July  1,  1900. 

During  the  first  two  years  its  field  work  was 
comprehensive  of  all  aquatic  forms  and  situations, 
the  next  three  years  were  devoted  mainly  to 
plankton  work  in  the  Havana  district,  and  the 
following  four  to  work  on  the  fishes  of  the  Illi- 
nois system.  Of  the  6,000  collections  made  during 
this  period,  about  500  were  fishes,  2,000  were 
plankton  collections,  and  3,500  contained  a  gen- 
eral variety  of  aquatic  and  arubaquatic  forms. 
Six  hundred  and  forty  of  the  plankton  collections 
were  made  at  Havana  by  strictly  quantitative 
methods,  and  are  available  for  a  comparative 
study  of  the  product  of  various  waters  at  all 
times  of  several  successive  years.  Weekly  samples 
of  the  waters  were  examined  by  chemical  methods 
for  three  and  a  half  years.  Besides  these  local 
studies,  steamboat  trips  were  made  for  consid- 
erable distances,  with  continuous  plankton  col- 
lections throughout  each  trip.  Longitudinal  bio- 
logical sections  of  the  stream  were  thus  made, 
aggregating  four  hundred  and  fifty  miles  on  the 
Illinois  River  and  three  hundred  and  sixteen  milea 
on  the  Mississippi  between  St.  Louis  and  Quincy. 

The  main  object  of  the  station  operations  for 
the  coming  two  or  three  years  will  be  to  complete 
a  comparison  of  present  conditions  with  those  of 
the  former  time;  to  study  the  river  as  a  imit  with 
special  reference  to  its  economic  and  hygienic  pro- 
tection and  improvement;  to  work  out  the  details 
of  its  biological  regimen,  by  a  separate  study  of 
special  problems;  and  to  carry  on  comparative 
studies  between  the  Illinois,  the  Mississippi  and 


the  Missouri,  all  readily  accessible  from  the 
station  field.  Its  most  recent  work  has  been 
directed  to  a  comparison  of  present  conditiong 
with  those  before  the  <^ning  of  the  Chicago 
drainage  canal  and  to  a  collection  of  materials 
for  further  studies  of  the  food  of  fishes,  and  for 
physical  and  chemical  studies  of  the  botUMn  in 
selected  situations  as  related  to  differences  in 
biological  production.  From  weekly  collections 
continuing  for  four  months  it  appears  that  the 
plankton  of  the  main  stream  is  now  approxi- 
mately double  the  amount  per  cubic  meter  that  it 
was  before  the  opening  of  the  drainage  canal,  not- 
withstanding the  fact  that  the  water  averages 
about  three  feet  higher  than  it  did  before  that 
event. 

The  Indiana  University  Biological  Station:  Fm- 

NANDUs  Payne,  Indiana  University. 
Hydroids  from  the  Illinois  River:  Frank  Smith, 

University  of  Illinois. 
A  Report  on  the  Fresh-water  Protozoa  of  Tahiti: 

G.  H.  Edmondson,  Washburn  University. 
Some  New  Species  of  Cretaceous  Fish  from  Kath 
sas:   C.   E.    McGluno,    University    of  Kansas, 
(Read  by  title.) 
Investigations  on  some  Lakes  in  Gttatemala  and 
Salvador:  Chancey  Juday,  University  of  Wis- 
consin. 
Restoration  of  Caoops  aspidephirus,  a  remarkable 
new  rhaohitomous  Amphibian  from  the  Texas 
Permian:  S.  W.  Williston,  University  of  Chi- 
cago.    (Read  by  title.) 
The    Fairport    Biological    Station:^    Robebt    £. 
Ck)KEB,  director. 

A  biological  station  has  been  established  by  the 
United  States  Bureau  of  Fisheries  at  Fairport, 
Iowa.  The  immediate  work  of  the  station  will  be 
in  the  cultivation  of  fresh-water  mussels,  experi- 
ments and  investigations  relating  to  the  propaga- 
tion and  natural  history  of  the  forms  important 
in  relation  to  the  pearl  button  industry  and  the 
pearl  fishery.  The  ultimate  scope  of  the  station 
is  broad:  it  is  expected  as  soon  as  possible  to 
have  all  facilities  of  a  station  thoroughly  equipped 
for  the  investigation  of  problems  of  fresh-water 
biology.  During  the  present  year  operations  will 
be  conducted  with  a  preliminary  equipment,  con- 
sisting of  gasoline  pumps,  a  series  of  small  ponds 
with  reservoir,  and  a  temporary  laboratory. 

Are  Muscle  and  Nerve  primarily  oonnectedt  H. 
V.  Neal,  Knox  College. 

^  By  permission  of  the  United  State&r  Commis- 
sioner of  Fisheries. 
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The  "  PiMmodesmata "  of  Held  and  Paton, 
connecting  myotome  and  neural  tube,  are  not 
primary  intercellular  bridges,  but  are  secondary 
connections  of  medullary  origin.  The  "neuro- 
iibrilla"  are  intracellular  differentiations  of  the 
neuraxon  processes  of  medullary  cells.  The  meth- 
ods used  in  the  study  of  the  histogenesis  of  the 
neurofibrillce  do  not  seem  suited  to  the  study  of 
the  development  of  the  '*  plasmodesmata." 

The  Teaching  of  Zoology  and  some  Suggestions 
for  its  Improvement:  W.  J.  Bauicoabtnieb, 
University  of  Kansas. 

The  paper  showed  that  many  more  students 
take  botany  than  zoology  in  the  secondary  schools. 
Some  reasons  were  cited  for  this.  Universities 
can  help  the  teaching  of  zoology  by  furnishing 
some  material.  The  teaching  of  zoology  can  be 
improved  by  assigning  the  student  a  special  ani- 
mal to  report  on  to  the  rest  of  the  class. 

Oestode  Cyiology:   R.   T.  Young,   University  of 

North  Dakota. 

Both  in  larva  and  adult  new  nuclei  in  many 
cases  arise  de  novo  in  masses  of  cytogenie  proto- 
plasm. The  evidence  of  this  is  the  appearance  of 
small,  densely  staining  chromatin  bodies  in  these 
masses.  These  later  surround  themselves  with 
membranes  (or  the  membrane  may  arise  first  and 
the  chromatin  body  later)  and  are  then  con- 
stricted off  from  the  cytogenie  mass,  together 
with  a  small  amount  of  cytoplasm  to  form  new 
**  cells."  Some  nuclei  are  typical,  consisting  of 
membranes  surrounding  distinct  chromatin  nu- 
cleoli; while  in  others  the  entire  ''cell"  body  is 
filled  with  diffuse  chromatin,  as  is  shown  by 
micro-chemical  tests.  A  count  of  some  34,000 
nuclei  showed  only  fifty  cases  of  possible  mitosis. 
Amitotic  division  of  preezistent  nuclei  also  occurs. 
It  is  probable  that  mitosis  is  degenerating  in  the 
oestodes,  corresponding  to  their  general  degen- 
erate condition. 

Fifty-one  Generations  in  the  Dark:  F.  Patnb, 
Indiana  University.     (Read  by  title.) 

DEMONSTRATIONS 

Sections  showing  the  Early  Sew-cells  of  Amia  and 
Lepidosteus:  B.  M.  Allen. 

Some  Parasites  of  the  Sleeper  Shark:  H.  B.  Wabd. 

Hydroids  from  the  Illinois  River:  Fbank  Smith. 

Sections  showing  the  **  PUumodesmata"  connect- 
ing Myotome  and  Neural  Tube  in  Squalus:  H. 
V.  Neal.  H.  V.  Neal, 

Secretary 
Knox  College 


SOCIETIES  AND  ACADEMIES 

THE  ANTHBOPOLOGICAL  SOCIETY  OF  WASHINGTON 

The  446th  regular  meeting  of  the  Anthropolog- 
ical Society,  held  April  12,  1910,  was  devoted  to 
the  retirement  address  of  the  president.  Dr.  J. 
Walter  Fewkes,  on  **Cave  Dwellers  of  the  Old 
and  New  World."  The  full  text  of  this  address 
will  be  published  later. 

The  unity  of  the  human  mind,  said  the  speaker, 
has  come  to  be  one  of  the  most  fruitful  working 
hypotheses  in  the  science  of  culture  history. 
Identities  in  human  culture,  under  siniilar  cli- 
matic and  other  environmental  influences  are 
among  the  strongest  evidences  that  can  be  adduced 
in  support  of  this  theory.  As  human  habitations, 
the  most  characteristic  of  racial  artefacts,  reflect 
better  than  all  others  the  effect  of  environment, 
the  object  of  the  address  was  to  indicate  the 
bearing  of  a  comparative  study  of  cave  dwdlings 
from  different  geographical  localities  on  thel  the-' 
ory  of  mental  unity. 

A  people  of  nomadic  life  whose  habitations  from 
their  mode  of  life  are  perishable  has  little  stim- 
ulus to  construct  lasting  momuients.  Sedentary 
people,  on  the  other  hand,  construct  habitations 
of  material  that  will  endure;  caves  when  avail- 
able naturally  first  afforded  shelter  for  races  seek- 
ing permanent  dwellings. 

It  is  difficult  to  find  a  primitive  race  where 
human  culture  has  reached  any  considerable  archi- 
tectural develc^ment  that  has  not,  at  an  early 
cultural  period,  lived  in  caves  or  holes  in  the 
ground.  Life  in  caves  leads  to  buildings  made  of 
stone  or  other  lasting  materials.  Permanence  of 
building  perpetuates  racial  traditions,  serving  as 
constant  incentives  to  the  construction  of  archi- 
tectural monuments. 

A  study  of  the  distribution  of  prehistoric  cave 
habitations  reveals  a  marked  uniformity  of  cave 
dwellings  in  regions  of  the  earth  geographically 
far  apart.  Prehistoric  cave  dwellings  of  similar 
form  may  be  traced  from  China  across  Asia  and 
on  both  shores  of  the  Mediterranean,  in  Mexico, 
Peru  and  the  southwestern  part  of  the  United 
States.  This  distribution  corresponds  in  a  meas- 
ure with  that  of  great  prehistoric  monuments  and 
follows  closely  that  of  the  arid  regions. 

Caves  as  habitations  are  divided  into  two  types, 
natural  and  artificial.  The  address  treated  more 
particularly  of  the  latter,  but  views  of  both  from 
the  old  and  new  world  were  shown. 

The  European  natural  cave  as  a  shelter  is  pre- 
historic, having  been  abandoned  in  very  early 
times.     The  natural  caves  of  Cuba,  Hayti   and 
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Porto  Rico  were,  however,  inhabited  by  primitive 
men  of  low  culture  and  charaoteristic  speech  when 
America  was  discovered. 

Artificial  caves  in  the  Verde  Valley,  Arizona, 
were  shown  to  reiremble  those  in  Asia  Minor,  the 
Crimea,  Caucasus  Mountains  and  Canary  Islands. 
Exact  counterparts  of  the  '^  tent  rocks  "  or  "  cone 
dwellings"  of  the  Otowi  Canyon,  in  New  Meuco, 
occur  in  Cappadocia  near  Cesarea  Mazaca.  Views 
were  shown  illustrating  the  resemblanoes  of  cer- 
tain cliff  houses  in  Arizona,  and  monastic  estab- 
lishments in  Thessaly.  The  speaker  called  atten- 
tion to  an  inhabited  subterranean  village  Mat- 
mata,  in  northern  Africa,  and  underground  hab- 
itations, now  deserted,  in  volcanie  cones  near 
Flagstaff,  Arizona.  The  resemblance  in  architec- 
ture of  a  Berber  village  in  the  Sahara  to  a  Hopi 
pueblo,  was  incidentally  considered. 

Views  were  shown  of  oriental  rock  temples,  the 
most  striking  of  which  were  those  of  the  rock  city, 
Petra,  in  Syria,  which  was  characterized  as  the 
most  exceptional  cliff  ruin  in  the  world. 

The  447th  regular  meeting  of  the  Anthropolog- 
ical Sooioty,  held  April  26,  1010,  was  also  its 
3l8t  annual  meeting. 

The  meeting  opened  with  reading  of  the  minutes 
of  last  year's  annual  meeting.  The  secretary 
then  read  a  report  of  the  activities  of  the  society 
during  the  last  session  which,  briefly  stated,  was 
as  follows:  The  society  held  fourteen  meetings 
with  an  average  attendance  of  64  members  and 
guests.  At  these  meetings  twenty  papers  were 
presented  by  sixteen  contributors. 

The  president.  Dr.  J.  Walter  Fewkes,  commem- 
orated in  a  few  appropriate  words  the  members 
of  the  society  who  during  last  session  departed 
this  life,  viz..  Professor  Enrico  Giglioli,  of  the 
Museum  of  Florence,  Italy,  who  has  been  an  hon- 
orary member,  and  Professor  Simon  Newcomb 
and  Mr.  W.  C.  Whittemore,  active  members. 

The  society  then  proceeded  to  the  election  of 
officers,  which  resulted  as  follows: 

President— J,  Walter  Fewkes. 

Vice-preeideni— George  R.  Stetson. 

Secretary— 1.  M.  Casanowicz. 

Trecwurer— George  C.  Maynard. 

AdditionaX  menibere  of  the  Board  of  Managere 
(besides  the  former  presidents  of  the  society,  who 
are  ew  officio  permanent  members  of  the  board)  — 
William  H.  Babcock,  J.  N.  B.  Hewitt,  David 
Hutcheson,  Edwin  L.  Morgan,  John  R.  Swanton. 

I.  M.  Casanowicz, 
Secretary 
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THl   MICHIGAN'   ACADEMY  OF  SODENGE 
SECTION  OF  ZOOLOQT 

The  regular  meetings  of  the  section  were  held 
March  31  and  April  1,  1910,  at  the  University  of 
Michigan.     The  following  papers  were  read: 

''Notes  on  Michigan  Reptiles  and  Amphibia, 
II.,"  A.  G.  Ruthven. 

"  Some  New  Light  on  the  Development  of  R^ 
tilia,"  E.  0.  Case. 

**  Variation  in  Lyrmyjea  reflema  Say,  from  Huroo 
County,"  H.  Burrington  Baker. 

The  Crustacea  of  Michigan,"  A.  S.  Pearse. 
Preliminary  Report  on  the  Anatomy  of  PAyM 
gyrina  Say,"  H.  Burrington  Baker. 

*'  Notes  on  the  Distribution  of  the  Unionide  of 
North  America^"  Bryant  Walker. 

''  Regeneration  in  the  Nerves  of  Cambartu,"  H. 
M.  MacCurdy. 

"A  Contribution  to  the  Theory  of  Binuelear- 
ity"   (lantern  slides),  R.  W.  Hegner. 

"  The  Origin  and  Meaning  of  the  Second  Polar 
Body,"  Chas.  R.  Barr. 

"  On  Two  Abnormalities  in  the  Crayfish,"  Luda 
Harmon. 

''The  Rotary  Power  of  Extracts  of  the  Bodies 
of  Snails,"  Elliot  R.  Downing. 

"  The  Formation  of  Habit  at  High  Speed,"  0.  C. 
Glaser. 

"  Notes  on  some  of  the  Rarer  Species  of  Mich- 
igan Birds,"  Walter  B.  Barrows. 

"Methods  of  Photographing  Birds"  (lantern 
slides),  R.  W.  Hegner. 

"A  Simple  Ck>oling  Device  for  Use  with  the 
Microtome,"  0.  C.  Glaser. 

"  A  Word  on  Double  Embryos,"  O.  C.  Glaser. 

"The  Theory  of  Mimicry"  (lantern  slides), 
Jacob  Reighard. 

"The  Pearl  Organs  of  American  Minnows  in 
their  Relation  to  the  Factors  of  Descent"  (lan- 
tern slides),  Jacob  Reighard. 

"Some  Methods  of  Studying  Vision  in  Fishes, 
with  Demonstration  of  Apparatus,"  Crystal 
Thompson  and  Mary  Axt. 

"A  Remedy  for  the  Black  Fly  Pest  in  the 
Southern  Peninsula  of  Michigan,"  Cora  D. 
Reeves. 

"Experiments  on  the  ROle  Played  by  Odors  in 
Determining  the  Behavior  of  Bees,"  Max  Peet 

"Mimicry  in  Tabanus  atraius,"  S.  D.  Niagers. 

'*The  Mendelian  Law  Demonstrated  by  the  Do- 
mestic Fowls,"  S.  D.  Magers. 

R.  W.   Heoneb, 
Secretary 
Ann  Arbob,  Mich. 
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SCIENCE   AND   INDUSTRY  "^ 

The  present  age  surpajsses  all  previous 
epochs  of  history  by  the  intense  activity  of 
the  human  race,  the  daring  of  its  efforts, 
the  magnitude  of  its  accomplishments. 

We  know  of  periods  in  history  where 
great  wars,  great  political  developments, 
migration,  religious  fervor,  newly  discov- 
ered lands,  or  other  causes,  brought  forth 
considerable  changes  in  some  nations,  but 
never  was  the  movement  so  wide^read  in 
geographical  location,  never  were  impulses 
operating  so  rapidly,  nor  on  so  extensive 
a  scale,  as  to-day. 

We  have  not  reached  the  end  of  this 
movement ;  quite  on  the  contrary,  it  seems 
to  gain  in  intensity  as  the  years  roll  by. 

While  some  few  nations  have  taken  the 
lead  in  certain  lines  of  human  endeavor, 
we  know,  on  the  other  hand,  that  the  same 
influences  are  at  work  even  in  the  most  re- 
mote corners  of  the  world ;  countries  which 
for  ages  have  been  dreaming  dreams  of 
rest,  countries  of  which  the  political,  intel- 
lectual, social  or  industrial  conditions  have 
remained  practically  unchanged  for  hun- 
dreds, nay  thousands  of  years,  begin  to 
awaken ;  willingly  or  unwillingly,  they  too 
seem  to  undergo,  albeit  in  a  smaller  de- 
gree, this  all-pervading  tendency  of  enter- 
prise, this  aggressive  effort  to  better  utilize 
their  opportunities  for  material,  social  and 
intellectual  betterment. 

In  other  words,  modem  human  dynamics 
have  reached  an  intensity  never  witnessed 
before. 

It  looks  to  me  as  if  all  great  feats  re- 
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^Address    of   the   president   of   the   American 
Electrochemical  Society,  Pittsburgh,  May,  1910. 
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corded  in  the  history  of  our  raoe  sink  to 
nothingness  if  compared  to  what  hnman  ac- 
tivity is  accomplishing  every  day  since 
ignorant,  arrogant,  emotional,  spasmodic 
efforts  are  slowly  but  surely  giving  place 
to  methodical  and  persistent  work  based 
on  exact  scientific  knowledge. 

Whether  the  human  race  has  been  made 
happier  by  all  this,  I  shall  not  here  try  to 
decide.  Happiness  is  a  very  subjective 
condition  of  mind,  very  difficult,  if  not 
impossible  to  measure  or  to  compare:  the 
happiness  of  the  child  or  the  savage  and 
the  happiness  of  the  intellectually  devel- 
oped adult  are  two  entirely  different  prop- 
ositions. I  believe,  however,  that  even  case- 
hardened  pessimists  ought  to  admit  that 
our  opportunities  for  happiness  have  con- 
siderably increased,  even  if  so  many  peo- 
ple, not  knowing  better,  continue  to 
trample  upon  these  very  opportunities, 
blinded  as  they  are  by  false  ideals,  or  by 
misdirected  aspirations. 

True,  the  pessimist  may  point  to  the 
slums  of  large  cities,  to  poverty,  to  vice,  to 
unsatisfactory  labor  conditions,  to  high 
cost  of  living.  But,  what  is  all  that  com- 
pared with  conditions  in  bygone  agest 
Where  are  the  famines,  the  plagues,  which 
not  so  long  ago  periodically  devastated 
Europe,  and  which  are  still  the  scourge  of 
some  backward  countries  like  India, 
China  and  Russia  t 

Political  corruption,  dishonesty  and 
greed  are  still  too  much  in  evidence,  and 
there  is  much  room  for  higher  ethics;  on 
the  other  hand,  anybody  who  wants  to  give 
himself  the  trouble  to  investigate  real  his- 
tory will  have  to  admit  that  the  morals 
and  conduct  of  life  of  many  of  the  most  ex- 
alted personages  of  the  past,  would  fall 
far  below  the  test  of  the  plain  average 
decent  citizen  of  our  republic  to-day. 

Most  certainly,  there  is  still  abundant 
necessity  for  improvement;  and  our  race 


will  improve  as  long  as  we  put  more  pride 
in  raising  better  children  than  in  finding 
an  excuse  for  our  littleness  or  a  consola- 
tion for  our  failures,  by  bragging  abont 
the  supposed  importance  of  our  ancestors. 

Nowhere  have  the  changes  of  this  cen- 
tury been  so  accentuated  as  in  our  indus- 
trial enterprises.  We  know,  furthermore, 
that  just  such  industries,  where  the  devel- 
opments have  been  most  staggering,  are  ex- 
actly those  which  have  utilized  scientific 
knowledge  to  the  largest  extent.  Wh«re- 
ever  the  engineer  has  been  able  to  put  into 
practise  the  secrets  which  the  scientist  has 
wrung  from  nature's  laws,  there  also  do 
we  see  results  so  far  in  advance,  as  com- 
pared with  what  existed  formerly,  that 
only  a  man  with  a  dead  soul  fails  to  be 
stirred  up  to  admiration  and  enthusiasm. 

The  modem  engineer,  in  intelleetoal 
partnership  with  the  scientist,  is  asserting: 
the  possibilities  of  our  race  to  a  degree 
never  dreamt  of  before:  instead  of  cowing 
in  wonder  or  fear  like  a  savage  before  the 
forces  of  nature,  instead  of  finding  in  these 
forces  an  object  of  superstition  or  tenor, 
instead  of  perceiving  in  them  merely  an 
inspiration  for  literary  or  artistic  effort, 
he  learns  the  language  of  nature,  listens 
to  her  laws,  and  then  strengthened  by  her 
revelations,  he  fulfills  the  mission  of  the 
elect  and  sets  himself  to  the  task  of  apply- 
ing his  knowledge  for  the  benefit  of  the 
whole  raoe. 

Let  me  assert  it  emphatically;  the  two 
most  powerful  men  of  our  generation  are 
the  scientist  and  the  engineer. 

Society  at  large  is  far  from  realizing 
this  fact,  simply  for  the  reason  that  the 
scientist  and  the  engineer  manifest  their 
power  not  as  despots,  not  as  cruel  tyrants. 
Their  might  is  not  put  in  evidence  by  the 
amount  of  chattel-slaves  they  hold  in  bond- 
age, nor  by  the  barbaric  splendor  of  their 
lives;  it  is  not  marked  by  the  devastation 
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i¥roTiglit  by  armies;  their  work  does  not 
consist  in  conquering  and  subjugating 
weaker  nations;  we  do  not  see  them, 
glorified  in  painting  and  sculpture;  we  do 
not  hear  their  exploits  extolled  in  song 
and  rh3rme;  no  artists  have  had  to  record 
their  triumphant  homecoming,  greeted  as 
saviors  and  heroes  while  marching  over 
the  mutilated  corpses  of  their  faUen  ene- 
mies; they  do  not  use  their  power  to  sow 
sorrow,  death  and  misery,  or  to  steal  and 
plunder  or  fill  the  museums  of  a  city  like 
Paris  with  treasures  of  art  taken  by  force 
from  weaker  nations.  No,  the  masses  are 
unaware  of  the  immense  power  of  the 
scientist  and  the  engineer  because  both  of 
them  modestly  play  the  role  of  "the  serv- 
ant in  the  house";  their  unassuming  life 
is  devoted  not  to  slaughter,  destruction  or 
coercion,  but  to  the  service  of  mankind. 
They  do  not  build  useless  pyramids  ce- 
mented with  the  sweat  and  blood  of  over- 
abundant slaves,  monuments  to  vain  glori- 
ous despots,  witnesses  to  the  small  value 
which  was  put  in  ancient  times  on  human 
life  and  on  human  labor. 

But  the  modem  engineer,  applying  the 
principles  of  science,  raises  buildings  far 
superior  in  size  and  conception  than  any 
architecture  of  bygone  ages  can  boast  of; 
edifices  incomparably  more  comfortable, 
more  hygienic,  more  appropriate  than 
anything  built  before.  He  raises  those 
gigantic  structures  in  as  many  days  as  it 
took  years  to  build  a  temple. 

In  fact,  after  a  few  years,  he  is  ready  to 
puU  the  same  buildings  down,  to  erect  bet- 
ter and  bigger  ones  in  order  to  suit  ad- 
vanced conditions,  and  nobody  cares  about 
the  name  of  the  architect  or  the  engineer, 
nor  does  the  builder  care  himself. 

And  why  should  anybody  caret  The 
dynamics  of  the  age  are  producing  changes 
at  such  a  rapid  rate,  that  nowadays  any 
building,  of  whatever  size  it  be,  is  begun 


with  the  feeling  that  before  long  it  will 
have  to  come  down  to  give  place  to  new 
conditions.  Erecting  a  twenty-story  build- 
ing in  a  city  like  New  York  is  about  like 
putting  up  a  temporary  tent,  which  may 
suit  us  for  a  while,  but  has  to  be  taken 
down  whenever  conditions,  in  the  onward 
march  of  civilization,  demand  it.  Palaces 
and  other  buildings  which  would  have 
made  the  pride  of  older  nations  are  torn 
down  now  after  a  career  of  less  than 
twenty  years,  to  make  room  for  the  devel- 
opment of  our  cities,  to  allow  larger  and 
better  adapted  edifices  to  take  their  place, 
which  probably  in  a  relatively  short  time 
will  follow  their  predecessors  and  be  torn 
down  in  their  turn,  when  our  children  be- 
gin to  realize  that  they  want  streets  four 
or  five  times  wider  than  our  now  over- 
crowded thoroughfares. 

The  modem  engineer  and«  the  scientist 
realize  that  much  more  enduring  monu- 
ments than  stone,  brick  or  bronze  will 
mark  the  work  of  this  period:  they  know 
that  the  diffusion  and  application  of  exact 
knowledge  is  shaping  the  destiny  of  fu- 
ture generations  and  will  afford  more  last- 
ing evidence  of  their  efforts  than  temples 
or  statues;  they  believe  that  their  work 
wiU  not  count  merely  for  material  better- 
ment, but  that  improved  material  oppor- 
tunities created  by  them  will  bring  forth 
better  people,  higher  ideals,  a  better  so- 
ciety. 

To  put  it  tersely,  I  dare  say  that  the 
last  hundred  years  under  the  influence  of 
the  modem  engineer  and  the  scientist  have 
done  more  for  the  betterment  of  the  race 
than  all  the  art,  all  the  civilizing  efforts, 
all  the  so-called  classical  literature,  of  past 
ages,  for  which  some  respectable  people 
want  us  to  have  such  an  exaggerated  rev- 
erence. 

Consistent  in  their  mission  of  true  pow- 
erful men  and  of  servants  of  our  race,  the 
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engineer  and  the  seientiat  perfonu  their 
work  steadily  but  quietly;  they  are  not 
appreciated  by  the  unthinking  multitude 
because  of  the  fact  that  their  modesty  is 
usually  as  great  as  their  achievements. 

True,  I  know  some  of  them  who  do  not 
exactly  ''hide  their  light  under  a  bushel"; 
but  show  me  the  most  vain  engineer  or  the 
most  conceited  scientist  and  he  will  appear 
like  the  very  picture  of  meekness  and 
modesty  if  you  will  put  him  alongside 
some  artists,  some  writers  of  fiction,  some 
opera  singers,  or  opera  composers. 

Let  me  insist  on  the  fact  that  every  one 
of  our  betterments  in  material  conditions, 
every  increase  in  our  opportunities  in  life 
has  been  the  entering  wedge  of  vastly  im- 
proved social,  political  and  ethical  changes. 

The  steamships  of  to-day,  to  which  the 
armadas  of  yore  and  the  fleets  of  antiq- 
uity look  like  mere  children's  toys,  bring 
distant  nations,  distant  men,  nearer  to- 
gether; so  do  the  railroad,  the  press,  the 
telegraph,  the  telephone. 

Not  only  have  time  and  distance  been 
shortened  by  the  industrial  applications  of 
science,  but  life  has  been  lengthened  in 
years,  and  still  much  more  in  accomplish- 
ments and  in  opportunities. 

Improved  means  of  communication  do 
not  only  facilitate  the  exchange  of  products 
between  far-away  nations,  and  allow  them 
to  compete  in  quality  and  price  in  the 
most  remote  comers  of  the  world's  market, 
but  they  enable  more  lasting  exchanges 
than  merely  those  of  material  commodities ; 
we  intermingle,  develop  and  distribute 
thoughts  and  knowledge  which  slowly  but 
surely  modify  and  perfect  the  political  and 
ethical  conditions  of  nations  as  well  as  of 
individuals. 

Not  so  long  ago,  opportunities  for  travel, 
for  education,  wealth  or  comfort  of  exist- 
ence, were  given  only  to  a  very  few;  now 
in  our  modern  community  all  these  advan- 


tages have  come  within  the  reach  of  the 
multitude,  and  all  this,  thanks  to  our  in- 
dustrial developments. 

Much  has  been  said  and  written  about 
the  civilizing  influence  of  the  discovery  of 
the  printing  press.  Has  it  ever  occurred 
to  you  that  the  printing  press  could  accom- 
plish very  little  if  we  had  not  invented  the 
means  for  manufacturing  cheap  and  good 
paper  t  In  the  same  way,  every  facility 
which  science  and  engineering  has  endowed 
the  world  with  finds  itself  reflected  in  the 
ever-increasing  development  of  printed 
publications.  For  one  book  that  was 
vn^itten  a  few  centuries  ago,  thousands, 
and  better  prepared  ones,  are  published 
nowadays.  Ancient  authors  had  few  com- 
petitors and  few  readers,  and  the  latter 
could  afford  to  remember  the  names  of 
their  authors,  and  greatly  exaggerate  their 
merits,  and  overawe  following  generations 
with  the  extent  of  their  importance  and 
hypnotize  some  of  us  into  the  belief  that 
there  are  no  good  authors  but  dead  au- 
thors, or  ancient  authors,  an  opinion  un- 
fortunately shared  by  some  respectable 
pedagogues. 

To-day,  when  illiteracy  is  no  longer  the 
rule  but  the  exception,  new  ideas,  new 
conceptions  are  carried  to  all  x>oints  of  the 
globe:  measured,  discussed,  hacked  to 
pieces,  or  developed,  all  this  with  a  rapidity 
never  attained  heretofore;  and  I  believe 
that  one  of  the  most  important  causes  of 
our  rapid  mental  and  industrial  progress  is 
due  to  the  very  swiftness  with  which  in- 
formation and  knowledge  penetrate  the 
masses. 

The  man  who  nowadays  would  try  to 
stem  the  tide  of  ideas,  or  intellectual  ad- 
vance, would  only  succeed  in  making  hinh 
self  ridiculous. 

In  the  middle  ages,  some  devout  people, 
not  knowing  better,  could  try  to  bum 
scientists  and  their  books,  and  opposed  for 
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a  while  the  march  of  progress,  because 
there  were  so  very  few  scientists  and  so 
very  few  books  to  bum.  But  nowadays  it 
would  require  more  than  all  the  combined 
blast  furnaces  of  Pittsburgh  to  keep  up 
this  process  of  oxidation. 

It  helps  a  country  like  Russia  very  little 
to  have  some  highly  developed  men,  some 
great  scientists,  great  philosophers,  as  long 
as  the  multitude  of  the  rural  population 
remain  in  ignorance  and  lowness;  as  long 
as  so  many  people  are  prevented  by  un- 
satisfactory material  conditions  to  profit 
by  the  influence  of  their  better  fellow  men. 

In  a  self-respecting  community  the  bene- 
fits of  modem  conditions  and  opportuni- 
ties for  advancement  are  open  for  every- 
body and  privileges  of  birth  and  dass  are 
now  considered  an  anachronism,  if  not  a 
crime,  against  the  human  race.  Yet  few 
men  stop  to  compare  the  conditions  of 
modem  life  with  those  of  the  good  olden 
times.  An  average  man  who  thinks  him- 
self underpaid  and  imagines  he  is  living  at 
a  very  modest  pace,  does  not  realize  that 
when  he  is  traveling  in  a  modem  railroad 
train  he  enjoys  comforts  and  advantages 
never  dreamt  of  by  the  richest  or  most 
powerful  men,  princes  or  kings,  of  scarcely 
a  century  ago;  he  forgets  that  his  life  is 
surer^  that  his  health  is  better  taken  care 
of,  than  that  of  any  potentate  of  former 
times;  that  the  nation  respects  more  perma- 
nently his  rights  as  a  citizen,  than  was  the 
case  of  prime  ministers  of  one  or  two  hun- 
dred years  ago;  that  his  sons  and  daugh- 
ters have  better  and  surer  opportunities  of 
education  and  intellectual  advancement, 
than  the  children  of  kings  of  past  cen- 
turies; that  there  is  no  beautiful  thought 
in  this  world,  no  knowledge,  which  is  not 
accessible  to  him  and  everybody  who  can 
read. 

Man  only  considers  a  thing  a  luxury  as 
long  as  his  fellow  men  can  not  get  it,  never 


mind  whether  it  be  a  bit  of  glass  or  a  dia- 
mond, a  bicycle  or  an  automobile;  com- 
modities of  modem  life  cease  to  be  con- 
sidered as  luxuries  as  soon  as  they  become 
easily  accessible  to  everybody. 

Neither  should  we  be  too  much  disap- 
pointed in  meeting  so  many  people  who 
seem  to  be  oblivious  to  our  improved  con- 
ditions, as  compared  with  those  of  former 
times.  Society  has  been  pushed  ahead, 
against  the  will  of  the  masses,  by  a  few  ac- 
tive, daring,  restless  men  who  forced  the 
others  to  follow;  just  like  a  herd  of  un- 
thinking sheep  is  unwillingly  driven  for- 
ward by  the  shepherd  and  his  dogs. 
Many  people  among  whom  we  live  have 
truly  been  prodded  into  progress;  they 
may  properly  be  called  remnants  of  bygone 
times,  symptoms  of  mental  atavism  of  the 
race ;  they  do  not  properly  fit  in  our  age ; 
they  have  passively  drifted  along  on  the 
advancing  stream  of  centuries  to  be  car- 
ried beyond  where  they  properly  belong, 
and  now  they  constitute  the  ballast  which 
impedes  the  dynamics  of  our  modem 
generation. 

It  has  been  asserted  so  often  by  respect- 
able people  that  science  and  industry  cater 
only  to  our  material  welfare,  and  have 
little  in  common  with  culture,  refinement 
or  moral  development;  therefore  I  feel 
compelled  to  put  special  emphasis  on  this 
side  of  the  question  and  to  insist  on  the 
enormity  of  this  error;  on  the  contrary, 
the  development  of  our  industries,  of  our 
material  prosperity,  as  well  as  the  study 
and  application  of  science,  are  the  surest 
and  most  immediate. forerunners  of  higher 
civic  ideals,  of  an  improved  society,  of  a 
better  race. 

A  clean,  well  nourished  and  well  housed 
individual  who  can  enjoy  the  comforts 
and  advantages  of  modem  surroundings, 
and  leads  an  active,  intelligent,  productive, 
self-supporting    and    self-respecting    life, 
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ia  certainly  more  of  a  man  and  a  credit  to 
his  race  than  were  some  ancient  saints 
who  lived  from  alms  and  who  q)ent  their 
life  in  prayer  and  inaction,  or  who,  for 
further  edification  of  their  followers,  vowed 
never  to  change  their  clothes,  nor  wash 
nor  shave  nor  comb  themselves ;  he  is  more 
of  a  blessing  to  his  fellow  men  than  the 
useless  drone  who  lives  on  the  work  of 
others  and  gives  nothing  in  return  but 
arrogant  presumption  based  on  fortune, 
rank  or  title  inherited  from  his  father. 

If  this  be  then  the  age  of  rational  in- 
dustrialism, of  applied  science,  how  then 
is  it  that  in  some  industries  quality  is  go- 
ing down,  while  prices  are  soaring  up- 
wards! 

Here  again  it  is  a  noteworthy  fact  that 
just  such  commodities  as  are  produced  by 
so-called  scientific  industries  are  sold 
cheaper  and  are  of  better  quality  than 
ever  before,  and  this  cheapening  of  price 
or  bettering  in  quality  is  almost  propor- 
tionate to  the  amount  of  scientific  knowl- 
edge involved  in  their  production.  Let  us 
take,  for  instance,  the  chemical  and  the 
electrical  industries,  both  based  almost 
exclusively  on  well-developed  scientific 
data.  In  both  these  groups  of  industries 
the  chemist  or  the  physicist  has  had  full 
sway  and  the  engineer  has  embodied  their 
work  in  a  practical  form.  Free  and  ra- 
tional competition  based  on  intellectual 
superiority  has  been  their  paramount  fac- 
tor of  development.  Competition  based  on 
artificial  privileges  like  labor  unions,  tariff 
legislation,  have  played  only  a  secondary 
role.  While  flour,  meat,  clothing  and 
houses  were  considerably  less  expensive  a 
hundred  years  ago  than  they  are  now,  we 
find  that  acids,  alkalies,  salts,  solvents, 
dyes,  and,  in  general,  almost  all  chemicals, 
are  incomparably  cheaper  and  of  better 
quality  than  they  were  in  the  good  olden 
times. 


In  some  cases,  the  changes  are  remark- 
able. For  instance,  a  ton  of  sulphuric  acid 
sells  now  at  the  same  price  as  two  pounds 
of  the  same  article  were  sold  about  a  hun- 
dred and  fifty  years  ago. 

A  similar  cheapening  can  be  found  in 
many  other  chemicals,  although  their  de- 
mand has  immensely  increased.  Without 
going  to  extreme  cases,  we  can  state  that 
there  has  been  a  steady  improvement  in 
most  chemical  manufacturing  processes 
and  that  the  public  at  large  has  had  the 
benefit  thereof.  The  same  can  be  said  of 
the  electrical  industry. 

Compare  this  with  industries  which  are 
still  under  the  sway  of  the  rule-of -thumb, 
which  means  the  rule  of  the  ignorant,  or 
where  competition  is  based  on  political 
protection;  you  will  find  that  just  such 
rule-of-thumb  commodities  where  science 
plays  no  role,  are  those  for  which  the  pub- 
lic has  to  pay  the  highest  price  in  return 
for  the  poorest  article.  Married  men  may 
follow  this  assertion  from  butcher's  bills 
to  ladies'  hats,  from  house  rents  to  servant 
girls. 

For  the  poor  chemist,  it  is  almost  an 
irony  of  fate  that  his  science,  by  develop- 
ing the  ''cyanide  process,"  made  gold 
cheaper  and  thereby  reduced  considerably 
the  purchasing  equivalent  of  his  meager 
salary.  In  order  to  get  square  he  will  have 
to  put  himself  now  to  the  task  of  helping 
the  engineer  in  the  cheaper  production  of 
foodstuffs,  or  clothing,  or  take  a  hand  in 
such  tax  reforms  which  may  bring  about 
a  reduction  of  rent  or  may  lessen  other  eco- 
nomic anomalies. 

Notwithstanding  all  our  progress,  it  is 
evident  that  we  live  in  a  transitory  stage ; 
next  to  enterprises  and  industries  embody- 
ing the  highest  intellectual  conceptions  our 
century  can  offer,  we  find  even  in  the  most 
advanced  countries  examples  of  conditions 
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of  affairs  which  seem  truly  an  anachron- 
ism. 

This  must  have  impressed  many  of  you 
who  have  happened  to  visit  factories  or 
mills  where  ignorance  and  greed  seemed 
the  two  dominant  factors,  where  the  class 
of  men  and  women  employed,  not  to  speak 
of  child  labor,  seemed  to  have  undergone 
the  full  curse  of  their  sordid  surround- 
ings. Such  places  are  to  be  found  often 
where  the  mental  condition  of  the  directors 
does  not  enable  them  to  go  beyond  the  con- 
ception of  size  and  where  the  whole  ten- 
dency has  been  towards  more,  more,  more, 
instead  of  towards  better,  better,  better. 

How  different  is  this  from  some  of  our 
better  engineering  and  chemical  enter- 
prises where  everything  bears  the  imprint 
of  a  steady  effort  towards  progress  and 
where  employer  and  employed  alike  seem 
to  undergo  the  uplifting  force  of  intellec- 
tual aims.  Such  a  happy  condition  of 
affairs  is  most  likely  to  be  encountered 
where  the  head  is  himself  the  scientific 
pioneer  who  has  built  up  the  enterprise. 

Matters  are  not  always  so  satisfactory 
where  large  organizations  have  got  into 
the  hand  of  a  board  of  directors,  who  know 
little  else  of  the  technical  side  of  the  busi- 
ness than  that  it  pays  dividends,  and  for 
whom  the  main  interesting  factor  is  the 
value  of  the  shares  they  own. 

Whenever  undertakings  are  ruled  by 
such  a  class  of  men,  we  must  not  be  aston- 
ished if  their  corporation  counsel  is  more 
in  evidence  than  their  chemists  or  their 
engineers.  What  do  they  care  if  certain 
improvements  in  their  processes  might  net 
them  five  per  cent,  more  or  mean  better 
goods,  if,  on  the  other  hand,  they  know 
that  by  a  clever  trick  of  law  they  can  ex- 
tract from  the  consuming  public  many 
times  more;  no  wonder  then  if  they  have 
less  time  and  less  mental  fitness  for  a  prin- 
ciple of  science  or  engineering  involved  in 


a  new  process,  than  for  a  conference  with 
'* eminent  law  counsel."  If  they  can  not 
alter  nature's  atomic  weights,  they  may 
find  a  way  of  improving  their  invoice 
weights  for  the  custom  house  to  the  detri- 
ment of  Uncle  Sam.  I  might  use  for  our 
industries  the  forceful  quotation  of 
Shakespeare  in  Hamlet  about  the  state  of 
Denmark,  as  long  as  corporation  lawyers 
of  reputation  are  paid  incomparably  better 
and  their  services  are  sought  for  so  much 
more  eagerly  than  the  very  best  chemists 
or  the  ablest  engineers. 

This  brings  to  my  mind  the  case  of  a 
company  which  held  a  charter  to  supply  a 
certain  city  with  illuminating  gas,  and 
which  after  enjoying  a  fortune-making 
monopoly  for  many  years,  found  one  day 
that  special  legislation  had  reduced  the 
selling  price  of  their  product.  Certain 
again  of  being  able  to  upset  this  law,  the 
company  entered  in  long  litigation,  but 
finally,  after  repeated  efforts,  had  to  real- 
ize that  even  its  best  lawyers  could  not 
change  matters.  From  that  moment  on, 
they  began  to  inquire  actively  about  better 
manufacturing  processes.  A  friend  of 
mine,  who  was  requested  to  give  his  sug- 
gestion as  to  how  they  could  improve  their 
methods,  replied  as  follows:  **Up  till  now 
your  company  has  been  making  law — now 
make  gas  and  everything  will  come  out  all 
right.'' 

Then  again  we  find  that,  resourceful  as 
the  modern  engineer  or  chemist  is,  his 
power  is  often  simply  a  tool  in  the  hands 
of  ignorant  but  cunning  men.  In  fact,  our 
modem  laws  and  society  insure  better  re- 
ward for  cunningness  or  slyness  than  for 
true  intellectuality. 

The  very  abundance  of  our  natural  re- 
sources may  be  partly  to  blame  for  this 
condition  of  affairs;  in  other  countries,  like 
Gtermany,  with  comparatively  small  nat- 
ural means,  competition  shapes  itself  more 
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towards  technical  perfection.  If  we  want 
to  learn  how  to  reduce  what  I  would  call 
our  ''nation  waste,'*  our  German  friends 
can  give  us  valuable  lessons.  It  is  signifi- 
cant too  that  in  large  German  engineering 
or  chemical  enterprises  the  board  of  direc- 
tors is  made  up  mostly  of  scientifically 
trained  men,  engineers,  chemists  and  phys- 
icists. The  entrance  of  the  physicist  in  our 
industries  has  not  yet  become  very  evident, 
although  in  Germany  it  seems  to  be  the 
rule,  especially  in  electrical  and  other 
enterprises,  to  give  to  the  physicist  as  much 
importance,  and  even  more,  than  to  the 
chemist;  both  of  these  scientific  specialists 
leave  the  purely  engineering  problems  to 
the  qualified  engineer. 

The  story  was  told  to  me  how  the  head 
of  one  of  the  largest  engineering  firms  in 
Germany  won  his  spurs.  Prices  of  copper 
were  rising  beyond  precedent,  and  his 
merchant  business  associates  insisted  there- 
fore that  he  should  buy  an  amount  of 
copper  sufficiently  large  to  supply  them 
for  their  electric  installations  for  several 
years  to  come.  In  the  meantime,  prices 
were  going  up  faster  and  faster;  but  this 
did  not  seem  to  disturb  the  scientific  di- 
rector, who  was  eagerly  following  the  re- 
sults of  some  special  research  work,  giving 
reliable  data  about  transformers  and  high 
voltage  transmissions.  As  he  understood 
the  law  of  Ohm,  he  knew  that  pretty  soon, 
even  if  copper  was  three  times  higher  in 
price,  he  could  use  so  much  thinner  wire 
and  save  money  in  the  end.  What  he  fore- 
saw happened ;  the  price  of  copper  dropped 
suddenly,  and  Ohm's  law  triumphed  over 
copper  speculators. 

All  this  does  not  take  away  the  faet 
that  although  some  industries  suffer  from 
brutal  ignorance,  others  have  sometimes 
been  handicapped  by  a  too  one-sided 
scientific  organization;  I  know  of  some  in- 
stances, especially  in  Germany,  where  very 


respectable  enterprises  have  not  utilized 
their  available  opportunities  to  the  proper 
extent,  because  their  scientific  managers 
lacked  good  business  sense.  I  have  seen 
some  induHtrial  enterprises  much  held 
back  by  too  much  red  tape  and  a  choking 
amount  of  paper-wisdom.  The  most 
learned  man  without  common  sense  or 
practical  abilities  can  accomplish  little  ex- 
cept disappointments.  Here  is  where  the 
keen  business  man,  with  a  practical  torn 
of  mind,  with  directness  of  purpose  and 
good  judgment,  will  every  time  show  his 
advantages. 

An  overspecialized  man,  whether  he  be 
a  biologist,  a  physicist,  a  chemist  or  as 
engineer,  may  lack  the  broadness  of  con- 
ception and  action  which  characterizes 
true  great  men  of  many-sided  develop- 
ment. 

Then  again,  quite  frequently  the  real 
field  of  usefulness  of  scientifically  trained 
men  is  much  misunderstood.  For  in- 
stance, it  is  a  common  mistake,  made  even 
by  some  engineers  and  physicians  as  well 
as  by  bu£dness  men,  to  imagine  that  the 
main  work  of  the  chemist  is  confined  to 
performing  chemical  analysis.  This  con- 
ception is  about  as  absurd  as  to  think  that 
the  main  usefulness  of  an  electrical  engi- 
neer consists  in  making  electrical  tests,  or 
that  the  essential  work  of  the  merchant  is 
bookkeeping. 

Many  a  good  chemist  has  been  thus  pre- 
vented from  showing  his  best  abilities  by 
the  sheer  ignorance  of  those  who  employed 
him. 

In  the  development  of  some  of  our  in- 
dustries, nothing  has  played  such  an  im- 
portant role  as  scientific  research  work. 
To  those  who  do  not  realize  this,  let  me 
tell  that  not  so  long  ago  I  had  an  oppor- 
tunity in  Philadelphia,  to  see  that  old  elec- 
tric machine  of  Benjamin  Franklin,  a 
small  revolving  glass  globe  mounted  on  a 
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wooden  frame;  this  was  about  as  far  as 
electricity  went  a  century  ago.  Shortly 
afterwards,  I  was  confronted  by  those 
gigantic  electric  installations  at  Niagara 
Falls.  To  those  who  belittle  the  value 
of  scientific  research,  I  recommend  a  com- 
parison between  this  and  Franklin's  ma- 
chine, a  mere  scientific  toy,  a  clumsy 
affair,  that  would  at  its  best  performance, 
and  if  the  weather  was  not  too  damp,  give 
off  some  small  sparks;  a  contrivance  so 
useless  in  its  time  and  so  devoid  of  appar- 
ent practical  applications,  that  if  some  one 
had  told  to  a  ' 'shrewd  business  man"  of 
last  century,  what  this  field  kept  in  store 
for  us,  he  would  merely  have  shrugged  his 
shoulders  in  derision.  But  now  behold  the 
hundreds  of  thousands  of  electrical  horse- 
power developed  in  those  monstrous  gener- 
ators of  Niagara  Falls,  sensitive  as  a 
slender  nerve,  and  yet  running  with  the 
precision  of  a  watch;  distributing  power 
and  light  to  distant  cities  like  Toronto  and 
Syracuse;  running  heavy  railroad  trains 
as  surely  as  the  tiny  drill  of  the  dentist; 
converting  ores  into  metals;  transforming 
hundreds  of  tons  of  brine  daily  into  caus- 
tic soda  and  bleach ;  changing  mixtures  of 
sand  and  coal  into  carborundum;  enno- 
bling plain  coal  into  graphite,  or  produ- 
cing from  coal  and  limestone  new  sources 
for  illumination  under  the  form  of  cal- 
cium carbide ;  or  again  fixing  the  nitrogen 
of  the  air  on  calcium  carbide  to  change  it 
into  cyanamide,  a  most  valuable  synthetic 
fertilizer;  and  at  every  succeeding  year, 
new  chemical  achievements  of  this  kind  are 
still  being  brought  forward  by  a  set  of 
tireless  workers. 

Let  me  ask  a  fair  question  of  those  who 
underestimate  the  value  of  research:  Has 
that  stupendous  gap  between  Franklin's 
toy  and  the  power  companies  of  Niagara 
Falls  been  bridged  by  anything  but  by 
scientific  research  of  the  highest  order  f 


Some  of  the  better  educated  people  in 
this  country  begin  to  understand  more  and 
more  the  necessity  of  scientific  research. 
Not  so  long  ago,  research  work  was  only 
carried  out  in  the  laboratories  of  univer- 
sities or  in  those  of  a  few  highly  developed 
chemical  or  electrical  companies;  nowa- 
days we  find  many  intelligently  conducted 
enterprises  devoting  a  considerable  annual 
outlay  for  systematic  research  work,  where 
the  resources  of  the  chemist,  the  physicist 
and  the  biologist  are  used  to  good  purpose. 

Unfortunately,  the  scope  and  method  of 
scientific  research  is  difScult  to  under- 
stand for  the  uninitiated.  Some  people 
have  only  the  haziest  conceptions  on  this 
subject.  Some  manufacturers,  totally  un- 
aware of  the  requirements  involved  in  this 
work,  in  a  half-skeptical  way,  grudgingly 
conclude  to  organize  a  research  depart- 
ment, sometimes  as  a  last  resort  to  help 
them  through  some  difficulties;  others  do 
it  ** to  be  in  style"  and  simply  to  imitate 
their  more  successful  competitors.  Fre- 
quently they  engage  a  young  man  with  lit- 
tle experience,  who,  outside  of  what  he 
studied  in  the  technical  school  or  at  the 
university,  has  everything  to  learn,  and 
who,  besides  that,  is  usually  entrusted  at 
the  very  start  with  the  most  difficult  prob- 
lems. His  salary  is  none  too  high,  and  his 
action  is  very  much  restricted;  sometimes 
he  is  forbidden  to  study  the  current  prac- 
tical methods,  or  so-called  ' '  manufacturing 
secrets,"  and  is  thus  prevented  from  get- 
ting acquainted  with  the  very  problems  he 
is  supposed  to  solve.  I  have  seen  other 
cases  where  the  time  of  the  research  chem- 
ist was  filled  with  odd  jobs  of  every  kind. 
After  a  while,  when  practical  results  are 
not  forthcoming  fast  enough,  the  book- 
keeper confronts  him  with  the  list  of  ex- 
penses which  have  been  incurred  by  his 
work;  naturally  some  comments  are  ready 
at  hand  how  the  same  money  spent  on  a 
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good  salesman  would  have  shown  immedi- 
ate results,  and  so  forth.  Things  go  along 
that  way  for  a  while  until  the  research  de- 
partment is  abolished  with  the  recurring 
remark:  ** Research  does  not  pay,  we've 
tried  it." 

In  other  eases,  where  some  results  are 
obtained,  the  matter  is  taken  out  of  the 
hands  of  the  chemist  before  he  has  had 
time  to  fairly  try  and  develop  it  on  a 
large  scale.  The  subject  is  now  entrusted 
to  the  superintendent  or  the  foreman,  who 
seldom  is  a  friend  of  the  scientifically 
trained  man,  and  nearly  always  resents 
anything  which  might  diminish  the  pres- 
tige oi  *' established  practical  experience.'* 
Like  in  all  new  processes,  defects  are  soon 
shown,  and  in  the  natural  order  of  things, 
repeated  failures  and  renewed  trials  on  a 
practical  scale  are  required  before  there  is 
any  possibility  of  regular  utilization.  The 
research  chemist  is  allowed  very  little  in- 
tervention at  this  stage  of  the  work,  and 
often,  remarks  are  heard  how  imperfect 
the  whole  thing  was  **  before  so-and-so, 
the  practical  man,  had  his  say."  Finally 
initial  expenses  are  charged  against  the  re- 
search department,  and  profits  credited  to 
the  ** practical  man." 

A  research  department  is  a  very  difficult 
thing  to  organize*  and  to  run.  It  is  not 
enough  to  provide  a  building  and  the  nec- 
essary appliances;  it  is  not  enough  to  pro- 
vide typewriters,  card-indexing  systems, 
and  office  force,  and  all  the  red  tape  con- 
nected with  it ;  it  is  not  sufficient  to  engage 
one  or  more  well-behaved  university-  or 
college-graduates  with  the  necessary  help- 
ers, and  to  let  them  work  under  an  orderly 
businesslike  manager.  You  might  as  well 
try  to  produce  masterly  paintings  by  in- 
stalling an  office  management  and  a  well 
organized  paint  and  brush  department, 
and  a  library  containing  all  that  has  been 
written  on  the  art  of  painting  next  to  a 


splendidly  equipped  studio,  and  then  leave 
out  the  real  artist  who  will  do  the  painting. 
Nay,  the  most  important,  the  almost  ex- 
clusive factor  in  a  successful  research  lab- 
oratory is  the  research  chemist  himsell 
If  he  is  not  a  man  who  has  a  soul  alive 
with  his  subject,  if  he  is  not  enthusiajstio- 
ally  imbued  with  his  opportunities,  if  he 
is  not  qualified  for  his  task  not  only  by 
scientific  training  but  specially  by  a  nat- 
ural gift  of  discrimination  between  what 
is  most  important  in  a  problem  and  what 
is  secondary  to  it,  you  might  as  well  fill 
a  hall  with  the  marble  statues  of  Oredc 
poets  and  imagine  that  they  wiU  write 
poetry  for  you. 

Then  if  you  find  the  man  who  has  all  the 
true  qualifications,  you  may  still  paralyze 
his  action  by  too  much  red  tape,  too  much 
interference  in  his  work.  A  good  research 
chemist  will  do  more  and  better  work  with 
pots  and  pans  from  the  ** ten-cent  store" 
in  a  shed  or  in  a  bam,  where  he  is  his  own 
master,  than  in  a  splendidly  equipped 
laboratory  where  he  gets  irritated  and  inr 
terfered  with  by  others  who  do  not  under- 
stand him. 

I  sometimes  doubted  whether  it  was 
really  worth  while  for  a  young  man  to  take 
up  research  work  single  handed,  when  so 
many  people  with  abundant  facilities  were 
at  work.  What  show,  for  instance,  does 
an  organic  chemist  have  in  studying  a 
problem  for  which  in  Germany  some  large 
chemical  companies  employ  hundreds  of 
research  chemists.  To  this  I  can  answer 
that  some  of  the  most  striking  examples  of 
successful  research  were  the  result  of 
privately  conducted  work  with  modest 
means ;  in  fact,  I  know  of  several  instances 
where  a  research  chemist  who  had  created 
himself  a  reputation  by  work  carried  out 
privately  under  adverse  circumstances, 
showed  disappointing  results  as  soon  as  he 
became  part  of  a  vast  organization. 
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Even  if  you  have  the  best  qualified  re- 
search chemists,  do  not  expect  immediate 
results.  Do  not  forget  that  problems,  ap- 
pearingly  most  simple,  require  consider- 
able time  before  they  are  thoroughly 
studied.  Even  in  successful  cases,  it  may 
easily  require  many,  many  years  before  a 
subject  is  so  thoroughly  elucidated  that  it 
can  be  taken  up  in  practise. 

Research  is  what  gives  a  young  man  of 
strong  individuality  a  chance  to  compete 
with  those  big  industrial  consolidations, 
the  trusts,  who,  like  elephants,  look  more 
imposing  by  their  size  than  by  their  agility 
or  perfection,  and  who,  as  that  pachyderm, 
have  many  vulnerable  spots,  and  are  just 
as  much  handicapped  by  their  lack  of 
flexibility  and  by  their  ponderosity.  Some 
steel  manufacturers  may  be  unable  to 
think  about  anything  but  tonnage,  and  yet 
the  work  of  some  chemists  has  already  in- 
dicated that  the  quality  of  steel  of  the 
future,  or  of  its  alloys,  may  be  improved 
to  such  a  degree  that  probably  the  average 
steel  of  to-day  will  look  to  our  children  as 
brittle  and  imperfect  as  pig  iron  appears 
to  us.  Neither  should  we  lose  sight  of  the 
fact  that  even  to  the  most  exclusive  me- 
chanical enterprises  there  is  a  chemical 
side,  although  the  importance  of  the  latter 
may  not  be  apparent  to  the  man  who  is  not 
a  chemist. 

Let  me  give  also  a  warning  to  such  man- 
ufacturers who  try  to  secure  only  by  uncom- 
promising secrecy,  the  money-making  end 
of  their  industries. 

As  far  as  my  experience  goes,  exag- 
gerated secrecy  is  very  often  an  indication 
of  lack  of  knowledge,  of  industrial  feeble- 
ness and  incompetency;  a  miser  is  most  of 
the  time  a  man  of  small  means. 

If  the  chemists  had  been  holding  their 
results  from  each  other,  we  should  still  be 
in  the  dark  ages  of  the  alchemist.  No 
secrecy,  however  jealously  carried  out,  can 


outweigh  enlightened  research  work,  pro- 
tected by  wise  patent  legislation.  If  our 
patent  laws  do  not  protect  enough,  then 
our  prime  duty  becomes  to  change  them 
until  they  answer  their  purpose  as  defined 
by  the  constitution  of  the  United  States. 
The  care  with  which  patent  laws  are  ad- 
ministered is  a  direct  measure  of  the  in- 
dustrial importance  of  a  country.  Piracy 
can  not  flourish,  neither  on  the  seas  nor  in 
intellectual  property,  if  ethics  of  justice 
and  equity  can  be  made  to  prevail. 

Every  recorded  .success  of  the  scientist 
or  the  engineer  is  an  additional  evidence 
that  ignorant  greed  and  brutal  rapacity 
can  not  forever  have  full  sway  in  this 
world,  and  that  the  rule  of  the  sly  and  the 
shy  leads  to  the  abortion  of  progress. 
Furthermore,  the  results  of  their  work, 
which  bars  out  ** chance,"  *4uck"  or 
** happenings,"  is  their  most  eloquent 
language  to  convince  their  fellow  men  that 
if  law-makers  may  still  think  that  laws  are 
made  or  unmade  by  them  in  Albany  or 
Washington  or  Harrisburg,  there  is  at  least 
one  law  which  can  not  be  amended;  at 
least  one  law  which  even  the  cleverest  law- 
yers can  not  make  to  be  interpreted  in  two 
different  ways;  a  law  which  rules  all  men, 
large  or  small,  poor  or  rich,  to  whatever 
nation  they  may  belong ;  a  law  which  rules 
the  dead,  and  the  unborn  as  well  as  the  liv- 
ing; a  law  which  requires  no  supreme 
court  to  test  its  validity;  a  law  that  can 
not  be  trifled  with,  which  nobody  and 
nothing  can  escape:  the  great  unchange- 
able Law  of  Nature  which  rules  the  uni- 
verse, mocks  at  men-made  statutes  and 
ordinances,  and  upsets  and  destroys 
everything  which  comes  in  conflict  with 
her;  the  rigidly  enforced  law  which  tries 
to  teach  us  our  mistakes  by  suffering,  by 
misery,  by  industrial  or  political  crisis,  by 
unhappiness,  by  war,  so  as  to  awaken  us 
from  our  ignorant  sleep,  to  show  us  our 
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misguided  aims,  and  tQ  command  us  to 
prepare  a  sounder,  a  happier  condition  for 
our  children  and  future  generations,  while 

■ 

building  up,  during  the  trend  of  centuries, 
a  slowly  rising  foundation  for  a  higher 
humanity,  a  more  god-like  race. 

Leo  Hendrik  Baeeeland 


THE  GENERAL  EDUCATION  BOARD 
At  a  meeting  of  the  trustees  of  the  General 
Education  Board,  held  on  May  24  in  New 
York  City,  $682,450  in  appropriations  was 
voted.  Of  this  sum  $538,000  was  appropriated 
conditionally  for  the  endowment  funds  of 
eight  collies,  $113,000  for  the  furtherance  of 
demonstration  work  in  agriculture  throughout 
the  southern  states,  and  $31,450  for  the  sal- 
aries and  exx>enses  of  special  professors  of 
secondary  education  in  the  several  state  uni- 
versities of  the  south. 

The  appropriations  voted  in  support  of  col- 
lege endowments  raised  to  $5,177,500  the  sum 
already  spent  in  this  direction.  The  seventy 
colleges  that  have  received  these  endowments 
during  the  last  four  years  of  the  board's  activi- 
ties have  each  raised  sums  in  endowment 
which  taken  with  the  board's  gifts  aggregate 
$23,670,500. 

Conditional  appropriations  for  endowment 
were  made  to  these  colleges  in  the  following 
sums: 

Cornell  College,  Mount  Vernon,  la.,  $50,000  in 
addition  to  a  like  amount  subscribed  at  the  last 
previous  meeting  of  the  board. 

De  Pauw  University^  Greencastle,  Ind.,  $100,000. 

Marietta  College,  Marietta,  0.,  4(60,000. 

Allegheny  College,  Meadville,  Pa.,  $100,000. 

Central  University,  Danville,  Ky.,  $75,000. 

Drake  University,  Des  Moines,  la.,  $100,000. 

Middlebury  College,  Middl^ury,  Vt.,  $50,000. 

Transylvania  University,  Lexington,  Ky.,  $50,- 
000. 

These  eight  colleges  were  selected  from  a 
list  of  twenty-nine  who  petitioned  the  board 
for  assistance. 

The  sum  of  $113,000  appropriated  for  dem- 
onstration work  in  agriculture  in  the  south 
was  made  in  the  furtherance  of  the  efforts 
which  Dr.  Seaman  A.  Knapp,  of  the  Depart- 


ment of  Agriculture,  is  making  in  elevating 
agricultural  conditions  through  the  southem 
states  by  teaching  intensive  farming  and  the 
scientific  methods  of  crop  raising.  In  giving 
financial  aid  to  thib  movtsment  the  General 
Education  Board  is  cooperating  with  the  de- 
partment at  Washington.  Last  year  the 
board's  contribution  in  this  direction  was 
$102,000,  which  was  divided  among  the  vari- 
ous states  as  follows:  Florida,  $5,000;  Georgia, 
$32,000;  South  Carolina,  $22,000;  North  Caro- 
lina, $24,000;  Virginia,  $22,000.  In  addition 
$8,000  was  spent  in  the  administration  of  this 
enterprise. 

The  money  voted  by  the  board  for  the  sal- 
aries and  traveling  expenses  of  professors  of 
secondary  education  in  the  south  is  to  be 
spent,  as  previous  appropriations  have  been, 
in  fostering  the  growth  of  high  schools.  The 
board  now  has  one  such  professor  attached 
to  the  state  universities  of  Virginia,  North 
Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Tennessee,  Louisiana, 
Arkansas,  West  Virginia  and  Kentucky,  pro- 
vision for  the  last  of  which  was  made  at  the 
meeting.  The  sole  duty  of  these  professors 
is  to  urge  throughout  their  several  fields  the 
establishment  of  high  schools. 

The  trustees  of  the  board  who  attended  the 
meeting  were  Frederick  T.  Gates,  Bobert  0. 
Ogden,  Walter  H.  Page,  J.  D.  Kockef eller,  Jr., 
Albert  Shaw,  Wallace  Butterick  and  Starr  J. 
Murphy,  of  New  York;  Edwin  A.  Alderman, 
president  of  the  University  of  Virginia;  Hol- 
lis  B.  Frissell,  president  of  Hampton  Insti- 
tute; Henry  Pratt  Judson,  president  of  the 
University  of  Chicago,  and  Wickliffe  Rose, 
general  agent  of  the  Peabody  Education  Fund. 


BCIENTIFIO  NOTES  AND  NEWS 

With  a  view  of  collecting  material  for  the 
life  of  Alexander  Agassiz,  any  one  having 
any  of  his  letters  will  confer  a  favor  by  send- 
ing them  to  his  son,  G.  R.  Agassiz,  Museum 
of  Comparative  Zoology,  Cambridge,  Mass., 
U.  S.  A.  The  letters  of  any  one  who  so 
wishes  will  be  copied  and  the  originals  re- 
turned to  the  owner  as  soon  as  possible.  If 
any  persons  are  unwilling  to  part  with  the 
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original  letters,  will  they  kindly  have  copies 
made  at  the  expense  of  G.  R.  Agassiz,  and 
send  them  to  him  at  their  convenience? 

Sir  Archibald  Geikie  has  heen  elected  a 
foreign  member  of  the  Danish  Academy  of 
Sciences  at  Copenhagen. 

Oxford  Uniyersitt  has  conferred  the  degree 
of  doctor  of  science  on  Mr.  P.  H.  Cowell, 
F.R.S.,  and  on  Mr.  A.  C.  Orommelin,  both  of 
the  Eoyal  Observatory,  Greenwich.  They 
have  also  been  awarded  jointly  the  Jannsen 
medal  of  the  Soci6t^  Astronomique  de  France. 

Professor  W.  T.  Porter,  of  Harvard  Uni- 
versity, has  been  elected  a  corresponding 
member  of  the  Boyal  Society  of  Physicians  in 
Vienna. 

The  University  of  Edinburgh  has  conferred 
its  doctorate  of  laws  on  Commander  Robert 
E.  Peary. 

Dr.  Otto  Klotz  and  Mr.  J.  S.  Plaskett  have 
been  elected  fellows  of  the  Royal  Society  of 
Canada. 

Dr.  Alfred  M.  Tozzer,  instructor  in  an- 
thropology at  Harvard  University,  and  Mr. 
R.  E.  Merwin  have  returned  from  an  expedi- 
tion to  British  Guatemala  and  Honduras. 
They  bring  back  a  collection  of  antiquities 
from  the  four  ruined  cities  which  they  dis- 
covered during  the  winter's  work,  and  also  a 
coUection  of  entomological  specimens  for  the 
Museum  of  Comparative  Zoology. 

Dr.  Philh*  p.  Calvert,  assistant  professor 
of  zoology  in  the  University  of  Pennsylvania, 
and  Mrs.  Calvert  arrived  in  Philadelphia  on 
May  17,  from  Costa  Rica,  after  a  year's  resi- 
dence in  that  coimtry.  They  were  in  Cartago, 
their  headquarters,  at  the  time  of  the  earth- 
quake of  May  4,  which  totally  destroyed  that 
town,  but  escaped  unhurt.  A  brick  partition 
wall  fell  into  the  room  in  which  they  were 
sitting,  burying  and  destroying  the  living 
•insect  larvsB  which  were  in  rearing,  some  of 
the  experiments  having  run  for  eleven  months. 
On  the  following  day  they  were  able  to  recover 
from  the  ruins  nearly  all  their  other  collec- 
tions, notes,  photographs,  instruments,  etc., 
and  later  to  bring  them  home  in  safety. 
Many    data    on    the    seasonal    distribution. 


larval  forms  and  habits  of  Costa  Rican 
Odonata  (the  principal  objects  of  their  in- 
vestigations) have  been  secured. 

Dr.  J.  W.  Spencer  sailed  on  the  Hellig  Olaf 
to  si)end  the  summer  in  Norway,  to  continue 
physiographic  researches,  commenced  during 
earlier  visits  to  that  country.  He  will  also 
attend  the  International  Congress  of  Geolo- 
gists in  Stockholm. 

Dr.  M.  p.  Ravenel,  professor  of  bacteriol- 
ogy, will  represent  the  University  of  Wiscon- 
sin at  the  centennial  celebration  of  the  Uni- 
versity of  Berlin  from  October  10  to  13.  Dr. 
Ravenel  is  also  American  delegate  to  the  In- 
ternational Conference  on  Tuberculosis  at 
Berlin  in  October,  and  the  International  Con- 
gress on  Alimentary  Hygiene  and  the  Rational 
Feeding  of  Man,  in  Belgium. 

Professor  G.  F.  Swain,  of  Harvard  Uni- 
versity, attended  the  dedication  of  the  Car- 
negie Engineering  Building  at  Union  Uni- 
versity, Schenectady,  N.  Y.,  and  delivered  an 
address  on  ''Limitations  of  Efficiency  in 
Engineering  Education." 

On  May  16,  Dr.  E.  L.  Hewett  lectured  be- 
fore the  University  of  Colorado  Scientific  So- 
ciety at  Boulder,  on  his  recent  work  on  the 
ancient  monuments  at  Copan  in  Honduras 
and  Quirigrua  in  Guatemala.  He  has  been 
able  to  determine  the  order  of  development  of 
the  art,  his  results  according  perfectly  with 
the  dates  worked  out  independently  from  the 
glyphs  by  his  colleague  Mr.  Morley. 

The  Croonian  lecture  of  the  Royal  Society 
was  delivered  on  May  26,  by  Dr.  G.  Elebs, 
professor  of  botany  at  the  University  of  Halle, 
his  subject  being  ''Alterations  of  the  Devel- 
opment and  Forms  of  Plants  as  a  Result  of 
Environment." 

Dr.  George  Frederic  Barker,  emeritus 
professor  of  physics  in  the  University  of 
Pennsylvania,  died  in  Philadelphia  on  May 
24,  at  the  age  of  seventy-five  years. 

Professor  Wh^lum  P.  Blake,  emeritus  pro- 
fessor of  metallurgy,  geology  and  mining  and 
director  of  the  School  of  Mines  of  the  Uni- 
versity of  Arizona  and  territorial  geologist^ 
has  died  at  the  age  of  eighty-four  years. 
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Professor  Franklin  0.  Bobinson,  of  Bow- 
doin  College  and  the  Medical  School  of  Maine, 
died  on  May  25.  He  had  been  professor  of 
chemistry  in  these  institutions  since  his  gradu- 
ation in  1873.  He  was  a  member  of  the 
American  Chemical  Society,  the  Society  of 
Chemical  Industry,  a  fellow  of  the  American 
Association  for  the  Advancement  of  Science, 
member  of  the  Maine  State  Board  of  Health, 
chairman  of  the  Maine  State  Survey  Commis- 
sion, and  ex-president  of  the  American  Public 
Health  Association. 

BoBERT  H.  Gordon,  long  interested  in  the 
geology  of  western  Maryland  and  the  donor 
of  extensive  collections  of  the  finely  preserved 
Lower  Devonic  fossils  of  this  region  to  the 
U.  S.  National  Museum  and  to  Yale  Univer- 
sity, died  on  May  10,  at  the  age  of  fifty-eight 
years. 

Mr.  W.  B.  Head,  for  many  years  a  collector 
and  student  of  Paleozoic  sponges,  died  at  his 
residence  in  Chicago  on  May  10,  at  the  age 
of  eighty-one  years. 

Dr.  Bobert  Koch,  professor  of  hygiene  in 
the  University  of  Berlin,  died  at  Baden-Baden 
on  May  27. 

The  well-known  city  engineer  and  paleon- 
tologist of  Beval,  Bussia,  August  von  Mick- 
witz,  died  on  April  20  last  at  the  age  of  sixty- 
one  years.  His  best  known  work  in  paleon- 
tology treats  of  the  Upper  Cambric  GbolidsB 
and  Lingulidffi  of  western  Bussia. 

Bt  arrangement  between  the  Bermuda  Nat- 
ural History  Society  and  Harvard  University 
the  Bermuda  Biological  Station  for  Besearch 
will  be  open  this  summer  for  about  six  weeks 
beginning  the  middle  of  June,  under  condi- 
tions substantially  like  those  of  previous 
years.  For  particulars  application  should  be 
made  to  Professor  £.  L.  Mark,  109  Irving 
St.,  Cambridge,  Mass. 

In  1906,  on  recommendation  of  the  then 
Italian  minister  of  public  instruction  Boselli, 
there  was  created  by  royal  decree  the  Comi- 
tate Nazionale  per  la  Storia  del  Bisorgi- 
mento.  In  1909  this  committee,  consisting  of 
nineteen  members,  was  organized,  with  Sena- 
tor Finali,  president  of  the  Court  of  Cassa- 


tion, as  its  head.  Among  its  members  an 
Ernesto  Nathan,  syndic  of  Bome;  Professon 
d'Ancona,  Bosselli,  Martini,  Abba,  Pitr&  and 
Casini;  Marquis  Emilio  Visconti-Yenosta, 
and  Car.  H.  Nelson  Gay,  formerly  of  Boston, 
but  for  many  years  a  resident  of  Bome,  and 
the  leading  authority  on  the  bibliography  of 
the  Bisorgimento.  The  objects  of  the  com- 
mittee are  (1)  to  establish  in  Bome,  in  the 
monument  to  Victor  Emanuel,  a  museum, 
archives  and  a  national  library  of  the  Ri8o^ 
gimento;  (2)  to  promote  Bisorgimento  mu- 
seum and  archives  in  the  chief  towns  and 
cities  of  Italy;  (3)  to  prepare  and  issue  a 
bibliography;  (4)  to  publish  documents,  and 
(5)  to  direct  special  works  for  iUustrating 
the  most  important  material  The  committee 
already  possesses  many  invaluable  colleotionB 
— ^the  Crispi  Papers,  the  Jessie  White  Mario 
Papers,  Mazzini  manuscripts,  the  Pepe  eo^ 
respondenoe,  etc.;  and  when  the  new  quarters 
are  ready,  there  may  be  transferred  to  them 
the  vast  collections  of  the  National  Libraiy 
at  Bome.  At  a  recent  meeting,  the  com- 
mittee chose  a  few  foreign  corresponding 
members,  including  G^rge  M.  Trevelyan 
(England),  Professors  Hamack  and  Del- 
briick  (Germany)  and  William  Bosooe 
Thayer  (United  States). 

The  Smithsonian  Institution  has  published 
a  "  Bibliography  of  Aeronautics,'*  which  has 
been  issued  as  volume  55  of  the  Smithsonian 
Miscellaneous  Collections.  Nearly  one  thou- 
sand pages  are  required  to  present  the  13,500 
references  which  have  been  arranged  alpha- 
betically by  authors,  subjects  and  titles  cove^ 
ing  the  subject  down  to  July,  1909.  Mr.  Paul 
Brockett,  the  assistant  librarian  of  the  insti- 
tution, is  the  compiler,  and  in  his  introduction 
he  reviews  the  long  association  of  the  institu- 
tion with  aeronautics,  pointing  out  that  as 
early  as  1861  assistance  was  solicited  for 
carrying  out  experiments  to  cross  the  Atlantic 
by  means  of  a  balloon.  Two  years  later  there 
were  published  by  the  institution  two  papers 
on  the  general  subject  of  aeronautics  and 
since  then  thirty-five  publications  on  various 
phases  of  the  subject  have  been  issued.  In 
greater  detail  Mr.  Brockett  reviews  the  con- 
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tributions  of  Secretary  Langl^.  He  tells  of 
the  publication  of  his  '^  Exx)eriments  in  Aero- 
dynamics" in  1891  and  then  of  his  further 
technical  contribution  on  ''The  Internal 
Work  of  the  Wind"  in  1898.  Very  briefly 
is  the  story  told  of  Langley's  two  flights  with 
heayier-than-air  machines. 

Some  time  ago  an  International  Commis- 
sion for  the  study  of  the  effect  of  high  altitude 
and  solar  radiation  on  medical  and  biological 
conditions  was  constituted,  and  Professor 
Pannwitz,  of  Charlottenburg  was  apx>ointed 
president.  We  learn  from  the  British  Medical 
Journal  that  the  commission  has  selected  the 
Peak  of  Teneriffe  as  the  site  of  its  investiga- 
tions. In  view  of  the  favorable  conditions 
obtaining  in  the  Canary  Islands,  and  espe- 
cially at  the  8i>ot  chosen,  it  was  felt  that  it 
would  be  wise  to  study  meteorological  and 
astronomical  as  well  as  biological  and  medical 
problems.  Professor  Hergesell,  the  president 
of  the  international  commission  for  scientific 
aerology,  joined  in  the  project,  and  when  the 
observatory  on  the  Peak  of  Teneriffe  was 
opened,  the  German  emperor  presented  the 
commission  with  a  transi>ortable  house.  On 
March  12  Professor  Pannwitz  started  from 
Southampton  with  the  members  of  the  expedi- 
tion, including  Professor  Barcroft  and  Dr. 
Douglas,  of  Cambridge,  Professor  Zuntz,  of 
Berlin,  and  Dr.  Neuberg,  Dr.  J.  Mascat,  Dr. 
Plasse  (France),  and  Professor  During  and 
Professor  H.  von  Schrotter,  of  Austria.  The 
program  includes  the  study  of  the  effect  of 
solar  radiation  (heliotherapy)  in  the  treat- 
ment of  pathological  conditions;  the  continua- 
tion of  the  researches  on  biological  processes 
at  high  altitudes,  commenced  by  Professor 
Zuntz  on  Mont  Bosa;  and  further  observation 
of  Halley's  comet.  A  certain  amount  of  pre- 
liminary work  in  meteorology  has  already  been 
undertaken  by  Professor  Hergesell  and  his 
assistants,  and  in  this  work  the  Prince  of 
Monaco  has  materially  assisted  by  lending  his 
yacht,  and  by  supporting  the  observatory  in 
many  ways.  The  Peak  of  Teneriffe  offers 
special  advantages  for  astronomical  observa- 
tions. The  clear  atmosphere  at  the  peak, 
which  is  situated  well  above  the  cloud  line  and 


stands  some  7,000  feet  above  the  sea,  renders 
the  observatory  a  suitable  place  for  studying 
the  comet.  The  Spanish  government  has 
shown  its  interest  by  undertaking  to  extend 
the  observatory,  and  has  provided  it  with  tele- 
graphic communication. 

Plans  have  been  adopted  for  the  conduct 
of  the  Phipps  Institute,  now  a  department  of 
the  University  of  Pennsylvania,  which  we 
quote  from  the  Journal  of  the  American 
Medical  Association.  The  work  has  been 
planned  by  a  committee  of  physicians,  com- 
prising Drs.  John  H.  Musser,  David  L.  Ed- 
sall,  Alexander  C.  Abbott  and  Charles  H. 
Frazier.  As  soon  as  possible  the  new  build- 
ing will  be  erected  at  Seventh  and  Lombard 
Streets,  the  site  first  bought  by  Mr.  Henry 
Phipps,  and  architects  are  now  at  work  on  the 
plans  and  specifications.  It  will  be  the  most 
complete  hospital  for  the  treatment  of  con- 
sumptive patients  in  the  United  States.  The 
trustees  have  elected  the  following  men  to 
direct  the  work  of  the  institution:  Director 
of  the  laboratory.  Dr.  Paul  Lewis ;  director  of 
the  clinical  department,*  Dr.  Henry  B.  M. 
Landis,  and  director  of  the  sociologic  depart- 
ment, Alexander  Wilson,  who  will  be  superin- 
tendent of  the  institute  and  with  the  director 
tor  of  the  laboratory  will  devote  aU  his  time 
to  the  work.  It  has  been  decided  to  appropri- 
ate $5,000  for  the  maintenance  in  the  labora- 
tory work  the  first  year  and  $1,800  for  the 
clinical  department.  For  the  sociologic  de- 
partment the  first  appropriations  will  include 
$500  for  an  assistant  to  the  superintendent; 
$2,300  for  out-patient  nurses;  $1,200  for  edu- 
cational work,  and  $3,900  for  emergency  and 
special  exi)enses.  The  institute  will  be  gov- 
erned by  a  board  of  directors  composed  of 
eight  members,  of  which  Provost  C.  C.  Harri- 
son, of  the  university,  will  be  president  ex- 
officio.  The  other  members  included  the  three 
heads  of  the  institute  and  the  following:  Dr. 
John  H.  Musser,  for  medical  council;  Dr. 
Bobert  G.  LeConte,  of  the  board  of  trustees; 
George  E.  Gordon,  representing  the  donor, 
and  Dr.  Charles  J.  Hatfield,  of  the  Pennsyl- 
vania Society  for  the  Prevention  of  Tubercu- 
losis.   Members  of  the  advisory  council,  who 
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will  hold  a  meeting  once  a  year,  are  as  fol- 
lows: Pathological  Department — ^Dr.  William 
H.  Welch,  Baltimore;  Dr.  Theobald  Smith, 
Boston;  Dr.  H.  Gideon  Wells,  Chicago;  Dr. 
Simon  Flexner,  New  York.  Clinical  Depart- 
ment— ^Dr.  James  A.  Miller,  New  York;  Dr. 
Lawrason  Brown,  Saranac  Lake,  N.  Y.;  Dr. 
Joseph  Pratt,  Boston;  Henry  Baird  Favill, 
Chicago.  Sociologic  Department — ^Dr.  Sam- 
uel McC.  Lindsay,  New  York;  William  H. 
Baldwin,  Washingrton;  Dr.  Herman  M.  Biggs, 
New  York;  Dr.  Samuel  G.  Dixon,  Harris- 
burg,  Pa. 


UNIVERSITY   AND   EDUCATIONAL   NEWS 

Annoukoement  is  made  of  the  receipt  by 
Western  Reserve  University  of  a  gift  of  $250,- 
000  by  Mr.  H.  M.  Hanna,  as  an  addition  to 
the  endowment  of  the  medical  department. 
The  income  from  this  gift  is  to  be  larg^ely 
used  in  the  clinical  departments  to  enable  the 
school  to  put  these  departments  upon  a  uni- 
versity basis. 

Mr.  J.  Ogden  Armour  has  made  a  gift  of 
$70,000  to  the  Armour  Institute  of  Technol- 
ogy. 

Dr.  Boscoe  Pound,  who  has  successively 
held  chairs  of  law  at  the  University  of  Ne- 
braska, Northwestern  University  and  the 
University  of  Chicago,  has  been  appointed 
Story  professor  of  law  in  Harvard  University. 
Dr.  Pound  was  for  many  years  director  of  the 
Nebraska  Botanical  Survey  and  is  well  known 
for  his  contributions  to  botany. 

Professor  Alexander  S.  Langsdorf  has 
been  appointed  dean  of  the  school  of  engineer- 
ing of  Washington  University,  to  succeed 
Professor  Calvin  M.  Woodward.  Professor 
Langsdorf  will  continue  in  active  charge  of 
the  Department  of  Electrical  Engineering. 

At  the  annual  meeting  of  the  regents  of 
the  University  of  Nebraska  Adjunct  Professor 
Walker  and  Adjunct  Professor  Pool,  of  the 
department  of  botany,  were  promoted,  with  the 
title  of  assistant  professor  of  botany.  Pro- 
fessor Pool  was  made  curator  of  the  univer- 
sity herbarium,  also,  and  to  Professor  Walker's 


duties   were   added   those   of  keeper  of  the 
botanical  library. 

At  Cornell  University  instructors  have  been 
appointed  as  follows:  M.  M.  Goldberg,  in 
physics  (promoted);  Fred  MacAllister,  in 
botany;  H.  W.  Mayes  and  M.  H.  Givens,  in 
physiology  and  biochemistry  (promoted). 

Dr.  M.  Verworn,  professor  of  physiology 
at  the  University  of  GK>ttingen  has  been 
called  to  Bonn  to  succeed  the  late  Professor 
Pfliiger. 

DISCUSSION   AND   CORRESPONDENCE 

ON    THE   APPARENT    BINKINQ   OF    8URFA0E   ICE  OT 

LAKES 

To  THE  Editor  of  Science  :  During  the  dis- 
integration of  the  surface  ice  in  a  lake  in  the 
spring  it  is  a  matter  of  common  observation 
by  the  natives  that  the  ice  suddenly  appean 
to  sink,  the  surface  of  the  lake  becoming  dear 
in  a  few  hours.  The  explanation  of  this  ap- 
parent anomaly  was  difficult  to  find  until  it 
became  clear  to  me  as  a  result  of  a  careful 
study  of  the  effect  of  water  temperatures  in 
the  St.  Lawrence  Hiver  on  the  growth  and 
decay  of  ice.  The  ice  sheet  which  forms  on 
the  surface  of  quiet  water  becomes  thicker  on 
the  underside  only  by  the  conduction  of  heat 
The  total  thickness  of  the  ice  which  will  form 
in  a  single  winter  depends  not  only  on  the 
mean  air  temperature  measured  in  degrees, 
but  on  the  mean  water  temperature  measured 
in  thousandths  of  a  degree  above  or  below  the 
freezing  point. 

From  measurements  made  with  my  special 
micro-thermometer  I  have  found  that  the 
temperature  of  the  water  just  under  the  sur- 
face ice  in  a  lake  or  deep  river  is  usually  one 
or  two  hundredths  of  a  degree  above  the 
freezing  point,  due  to  the  lower  layers  of 
warmer  water. 

In  the  spring  this  temperature  is  consider- 
ably higher  and  the  effect  of  the  warmer 
underwater  rapidly  honeycombs  the  ice,  thus 
assisting  the  sun  when  the  surface  snow  is 
absent.  In  a  flowing  river  the  effect  of  wind 
and  current  is  to  loosen  the  ice  and  it  is  soon 
carried  down  by  the  stream.    In  a  quiet  lake 


J 


JUNB  3,  1910] 


SCIENCE 


857 


the  honeycombed  ice  remains  intact  and  be- 
comes nothing  more  than  a  collection  of  ver- 
tical ice  needles  ready  to  topple  over  at  the 
slightest  touch.  Outwardly  this  sheet  of 
instability  appears  firm  and  compact.  Dur- 
ing the  period  of  rotting  the  temperature  of 
maximum  density  is  slowly  advancing  up- 
wards towards  the  ice  sheet.  Below  the  sur- 
face of  maximum  density  convection  of  heat 
brings  more  and  more  warm  water  up  from 
the  bottom.  There  must  be  then  a  definite 
surface  in  the  water  at  4®  0.,  below  which 
the  temperature  is  kept  fairly  uniform  by 
convection  and  above  which  there  is  no  move- 
ment in  the  water  to  disturb  the  existing 
temperature  gradient  up  to  the  ice  sheet.  As 
soon  as  the  4^  surface  reaches  the  under  side 
of  the  already  honeycombed  ice*  the  change  of 
temperature  and  movement  of  water  must  be 
fairly  sudden,  causing  a  rapid  collapse  of  the 
whole  structure.  This  no  doubt  accounts  for 
the  characteristic  rattling  noise  when  the 
phenomenon  takes  place.  The  ice  needles 
soon  melt  in  the  warm  water,  which  gives  rise 
to  the  general  belief  that  the  ice  sinks. 


H.  T.  Barnes 


McGnx  Univkbsitt, 
April  16,  1910 


PLANKTON 

The  article  of  Professor  Chas.  E.  Wood- 
ruff in  Science  of  April  22  recalled  to  me  ob- 
servations I  had  made  of  phosphorescence  of 
the  sea.  In  connection  with  astronomic  work 
I  have  sailed  many  seas,  and  have  circumnavi- 
gated the  globe  in  completing  its  astronomical 
girdle  in  longitude. 

In  the  waters  along  southeastern  Alaska, 
an  area  of  fog,  rain  and  little  sunshine,  I  had 
observed  most  exquisite  phosphorescence  of 
the  sea.  When  being  rowed  from  the  govern- 
ment steamer  ashore,  every  dip  of  the  oars 
showed  them  surrounded  by  that  delicate 
bluish  light  of  phosphorescence.  When  I 
walked  over  the  beach  of  the  receded  tide 
every  footprint  was  a  blaze  of  this  same  light. 

Some  years  subsequently  when  I  started  on 
my  work  round  the  world  I  looked  forward 
with  pleasure  to  beholding  the  grand  phos- 


phorescence of  the  tropics,  under  the  belief 
that  in  the  warmer  waters  and  bright 
sunshine,  the  plankton — ^the  cause  of  the 
phosphorescence— would  be  more  densely  dis- 
tributed. In  this  however  I  was  sadly  disap- 
pointed. 

In  none  of  the  tropical  seas  did  I  see  any 
phosphorescence  that  could  at  all  compare 
with  what  I  described  above.  In  vain  have  I 
stood  at  night  at  the  bow  or  side  of  the 
steamer  on  a  smooth  sea  watching  for  a  fine 
display  of  phosphorescence.  Now  and  then 
the  comb  of  the  small  wave  as  the  vessd 
parted  the  waters  showed  a  fringe  of  the- 
bluish  light,  and  nothing  more. 

Arrhenius  in  his  ^'Lehrbuch  der  Kos- 
mischen  Physik,"  p.  376,  says  that  the  phosr 
phorescence  of  the  sea  ^'  is  most  beautifully 
developed  in  the  tropics,"  which  is  not  my  ex- 
perience. Major  Woodruff's  explanation 
and  application  to  the  tropics  of  the  destruc- 
tive and  lethal  effect  of  light  on  the  plankton 
agrees  very  well  with  my  observations  on  the 
phosphorescence  of  the  sea  in  different  parts 
of  the  world. 

Otto  Klotz 

Obsebvatobt,  Ottawa, 
April  28,  1910 

ATHANASIUS  KIRCHEB  AND  THE  GERM  THEOBT  OF 

DISEASE 

In  reference  to  Dr.  Riley's  note  in  Science 
for  April  29,  I  am  glad  to  make  a  prompt 
amende  honorable  for  a  hasty  error  of  com- 
mission in  regard  to  the  magnifying  power  of 
Leeuwenhoek's  microscopes,  but  it  is  difficult 
to  see  how  any  injustice  has  been  done  to 
Athanasius  Kircher  thereby,  since  the  quality 
of  his  magnifying  glass  seems  principally  a 
matter  of  conjecture.  If  we  accept  Osier's  ad- 
justment of  the  matter  of  priority  in  the  bac- 
terial theory  of  infectious  diseases,  then  the 
medical  fame  of  the  remarkable  priest  who 
was  also  a  mathematician,  physicist,  optician, 
pathologist.  Orientalist,  musician  and  virtu- 
oso, rests  rather  u-poii  his  seven  experiments 
upon  the  nature  of  putrefaction^  than  upon  his 

^"Kircher  Scrutinium,"  Rome,  1658,  caput 
VII.,  pp.  42-49. 
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central  thesis:  Quod  ex  putredine  perpetuo 
corpora  quasdam  insensihilia  in  circumaita 
corpora  exspireniur,  quae  effluvia  pestis  semi- 
naria  dicuntur*  the  terminology  of  which  im- 
mediately suggests  the  excerpts  I  have  given 
from  Fracastorius. 

Kircher's  "  Scnitinium  pestis,"  one  of  the 
acknowledged  landmarks  in  medical  progress, 
was  published  in  Rome  in  1658,  at  least  sev- 
enteen years  before  Leeuwenhoek's  discovery 
of  the  infusoria  (1676)  and  twenty-five  years 
before  his  Royal  Society  paper  on  the  micro- 
organisms found  on  the  teeth  (September  17, 
1683) ;  so  that  making  every  allowance  for  the 
skill  and  proficiency  of  seventeenth  century 
opticians  in  grinding  and  polishing  lenses, 
the  question  whether  Kircher's  lenses  were 
better  or  worse  than  Leeuwenhoek's  is  one  of 
those  ''improbable  problems"  that  each  one 
can  settle  according  to  his  personal  prefer- 
ences. No  one  will  deny  that  Kircher  saw 
some  minute  organisms  under  his  glass,  but 
my  quotation  from  Puschmann's  "  Hand- 
buch  "  to  the  effect  that  this  glass  was  "  only 
a  32-power  at  best "  was,  I  think,  taken  from 
a  most  authoritative  source,  Loeffler's  "Vor- 
lesungen,"  and  certainly  between  this  state- 
ment and  Kircher's  own  romantic  assertion 
that  his  lenses  magnified  a  thousandfold,  there 
is  opportunity  for  extreme  latitude  of  opinion. 
If  Kircher's  microscope  still  exists,  say  in  the 
Vatican  collection  or  any  other  collection  left 
by  him,  the  point  might  perhaps  be  settled  by 
having  the  lenses  examined. 

Leeuwenhoek's  paper  of  1683*  contains  what 
appear  to  be  accurate  figrui'ations  of  chains  of 
bacilli  as  well  as  of  individual  spirilli  and 
bacilli,  and  I  am  informed  by  a  competent 
bacteriologist  that  it  would  be  perfectly  pos- 
sible to  see  such  chains  and  clumps  with  an 
occasional  motile  specimen  through  a  glass  of 
the  power  specified  by  Dr.  Riley.  All  honor 
then  to  the  father  of  microscopy,  who,  if  he 
saw     bacteria     without     staining     methods, 

»/6id.,  29. 

•A.  Leeuwenhock,  "Ontledingen  en  Ontdek- 
kingen,"  Leiden,  1696,  1.  Stuk,  pp.  12-15;  the  cut 
on  p.  13  is  reproduced  by  Loeffler  and  in  Jordan's 
"  General  Bacteriology,"  Philadelphia,  1909,  p.  18. 


showed  himself  a  genuine  laboratory  worker, 
by  also  drawing  them.  But  neither  the  nota- 
tions of  Leeuwenhoek,  nor  the  labors  of 
Miiller,  Ehrenberg,  Cohn  and  Nageli,  can 
compare  with  the  gigantic  strides  made  by 
Pasteur,  who,  as  Virchow  once  passionatdy 
declared,^  was  the  first  to  handle  the  bacterial 
theory  of  infection  in  "  the  grand  style "  (»» 
grosser^  8tyl)y  and  thence  to  attempt  a  work- 
ing theory  of  immunity  and  a  practicable  en- 
largement of  Jenner's  scheme  of  preventive 
inoculation.  It  is  this  that  gives  Pasteur  his 
fixed  and  unassailable  position  as  the  trae 
founder  of  bacteriology — at  least  so  far  as  the 
history  of  medical  science  is  concerned. 

In  reference  to  Dr.  Henry  Skinner's  note 
on  the  mosquito  theory  of  yellow  fever,"  I 
have  been  reminded  by  Professor  Osl^  that 
there  are  authorities  recently  cited  by  Boyce* 
''that  quite  put  Finley  in  the  shade."  Of 
these  the  claims  of  Dr.  J.  C.  Nott  (1848)  have 
not  been  disputed,  while  a  paper  by  Louis- 
Daniel-Beauperthuy,  published  in  the  ''Ga- 
ceta  Oficial  de  Gumana"  (1853)  is  probably 
the  best  early  contribution  extant  on  the  moe- 
quito  theory,  containing  a  remarkably  clear 
perception  of  the  hemolysis  produced  by  tox- 
ins and  venoms,  and  a  clever  note  on  the 
characteristic  striped  legs  of  the  yellow  fever 
mosquito  (Stegomyia  calopus)^ 

That  the  deductive  theorists  of  one  genera- 
tion should  rest  upon  the  shoulders  of  their 
predecessors  seems  natural  if  we  consider  that 
only  inductive  demonstrations,  like  those  of 
Harvey,  Pasteur,  Lister,  Reed  and  Carroll,  con- 
stitute real  tangible  proofs.    The  kinetic  theoiy 

* "  Wenn  man  jetzt  auch  darUber  streitet,  wer 
die  ersten  waren,  welche  diesen  oder  jenen  Ge- 
danken  entwickelt  haben — das  kahn  Niemand  im 
Abrede  stellen:  Pasteur  ifft  es  geweaen,  der  im 
grossen  Styl  die  Frage  von  der  U^)ertraguiig  der 
Krankheiten  durch  bestimmte  infecti5se  Kdrper 
in  die  Hand  genommen  hat,  und  der  darauf  hin 
die  Immunit&tslehre  zu  begriinden  gesucht  hat." 
Rudolf  Virchow,  Verhandl.  d.  Berlin,  med. 
QeaelUch,,  1895,  XXVI.,  161. 

*  Science,  April  22. 

•Sir  R.  W.  Boyce,  "Mosquitoe  or  Man?"  Lcm- 
don,  1909,  23-28. 

'Ibid.,  24-25. 
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of  gases,  one  of  the  greatest  modern  physicists 
informs  us,  is  "lost  in  antiquity."  The 
atomic  theory  of  matter  is  accurately  stated 
in  the  "  De  rerum  natura  "  of  Lucretius,  who 
got  it  from  its  Greek  author  Democritus;  and 
Lord  Kelvin,  in  his  ingenious  essay  "  j^pinus 
atomized,"  has  indicated  that  the  essential 
features  of  the  electronic  theory  of  matter  had 
already  been  stated  over  a  hundred  years  be- 
fore, by  the  Eostock  physicist  Franz  Hoch 
(1759).  Who  can  doubt  that  the  Greek  sci- 
entists owed  much  to  the  learned  Orientals 
and  Egyptians  who  preceded  them?  We  may 
take  comfort  then  in  the  shrewd  observation 
of  the  author  of  "  Hudibras  "  that  the  specu- 
lative theorist  is  often  several  generations 
behindhand : 

"  For  Anaxagoras  long  agone. 
Saw  hills,  as  well  as  you,  in  the  moon; 
And  held  the  ffun  was  but  a  piece 
Of  red  hot  iron,  as  big  as  Greece; 
Believed  the  heavens  were  made  of  stone. 
Because  the  sun  had  voided  one; 
And,  rather  than  he  would  recant 
The  opinion,  suffered  banishment/' 

F.  H.  Gabbison 

Abmt  Medical  Museum 

A  COMMENT  ON  ASPHYXIA 

Some  surprising  material  is  contained  in 
Dr.  John  Auer's  reply*  to  a  note  on  the  "  Ef- 
fect of  Asphyxia  on  the  Pupil,"  by  A.  H. 
Ryan,  F.  V.  Guthrie  and  myself.*  As  he  does 
not  present  any  evidence  against,  nor  even 
deny  the  accuracy  of  our  observations  on,  the 
phenomenon  to  which  we  recalled  attention  by 
the  statement  that  as  a  rule  a  very  marked 
constriction  of  the  pupils  occurs  in  an  early 
stage  of  asphyxia,  no  reply  is  necessary. 

But  since  he  attempts  to  account  for  our 
statement  by  saying  that  had  we  pushed  our 
experiments  further  we  "would  have  found 
the  marked  dilatation  of  the  pupil  which  oc- 
curs in  mammals  during  the  second  and  third 
stages  of  asphyxia,"  as  the  senior  author  of  the 
note  I  feel  it  incumbent  upon  me  to  make  cer- 
tain statements  in  order  that  those  not  thor- 

» ScncNCB,  N.  S.,  1910,  XXXI.,  578. 
•Science,  N.  S.,  1910,  XXXI.,  396-396. 


oughly  conversant  with  the  subject  may  not 
receive  erroneous  impressions  regarding  the 
phenomena  of  asphyxia  on  the  pupil. 

It  would  seem  that  the  classical  phenomena 
of  asphyxia  are  too  well  known  to  require 
mention,  but  in  view  of  the  above,  I  will  here 
give,  an  elementary  statement  of  them  taken 
from  Starling,'  to  whom  we  referred  in  our 
communication : 

The  phenomena  of  asphyxia  may  be  divided  into 
three  stages: 

1.  In  the  first  stage,  that  of  hyperpnoea,  the 
respiratory  movements  are  increased  in  amplitude 
and  in  rhythm.  This  increase  affects  at  first  both 
inspiratory  and  expiratory  muscles.  Gradually 
the  force  of  the  expiratory  movements  become 
increased  out  of  all  proportion  to  the  inspiratory, 
and  the  first  stage  merges  into: 

2.  The  second,  which  consists  of  expiratory  con- 
vulsions, in  which  almost  every  muscle  of  the  body 
may  be  involved.  Just  at  the  end  of  the  first 
stage  consciousness  is  lost,  and  almost  imme- 
diately after  the  loss  of  consciousness  we  may 
observe  a  number  of  phenomena  extending  to 
almost  all  the  functions  of  the  body,  some  of 
which  have  been  already  studied.  Thus  at  this 
time  the  vasomotor  center  is  excited,  causing 
universal  vascular  constriction.  There  is  often 
also  secretion  of  saliva,  inhibition  or  increase  of 
intestinal  movements,  constriction  of  the  pupil,* 
and  so  on. 

3.  At  the  end  of  the  second  minute  after  the 
stoppage  of  the  aeration  of  the  blood,  the  expira- 
tory convulsions  cease  almost  suddenly,  and  give 
way  to  slow  deep  inspirations.  With  each  inspira- 
tory spasm  the  animal  stretches  itself  out,  and 
opens  its  mouth  widely  as  if  gasping  for  breath. 
The  whole  stage  is  one  of  exhaustion;  the  pupils 
dilate  toidely*  and  all  reflexes  are  abolished.  The 
pauses  between  the  inspirations  become  longer  and 
longer,  until  at  the  end  of  four  or  five  minutes 
the  animal  takes  its  last  breath. 

Therefore,  the  implication  that  we  were 
not  aware  that  dilatation  of  the  pupil  occurs 
in  a  later  stage  of  asphyxia  is  unworthy  of 
further  mention.  Nor  need  any  attention  be 
paid  to  the  term  "original  communication'* 
applied  to  our  note,  for  by  this  fact  alone  he 
shows   that  ho  had   not   read   it  even   with 

•"Elements  of  Human  Physiology,"   1907,  8th 
edition,  pp.  404-405. 
^Italics  mine. 
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casual  care.  For  therein  we  specifically 
stated  that  notwithstanding  the  fact  that  we 
could  find  no  comprehensive  treatise  on  this 
phenomenon  in  the  sources  at  our  command, 
still  we  had  the  impression  that  very  thorough 
observations  have  long  since  been  made  and 
recorded,  but  felt  justified  in  recording  our 
observations  in  order  to  recall  attention  to 
the  phenomenon.  So,  notwithstanding  Dr. 
Auer's  conviction  to  the  contrary,  I  still  hold 
that  the  material  contained  in  our  communi- 
cation is  not  original. 

Finally,  had  Dr.  Auer  made  careful  obser- 
vations upon  the  frog's  pupil  he  would  havd 
found  that  excision  of  the  eye  or  stoppage  of 
the  frog's  circulation,  as  by  removing  or  tying 
oft  the  heart,  are  alone  followed  by  very 
marked  asphyxial  constriction  of  the  pupil, 
and  therefore  the  employment  of  additional 
asphyxial  procedures  is  entirely  superfluous. 
His  conclusion  might  then  well  have  been 
that  asphyxial  changes  in  a  frog's  pupil  differ 
from  those  in  mammals  in  that  there  is  not 
such  a  well-marked  period  of  asphyxial  pupil- 
lary dilatation.  It  should  be  observed  that  we 
pointed  out  in  our  note  that  the  post-mortem 
condition  of  the  pupil  in  different  mammals 
varies :  in  cats  it  is  chiefiy  dilatation ;  in  com- 
mon gray  rabbits  constriction  (as  compared 
with  the  size  of  the  normal  pupil  in  diffuse 
daylight).  From  this  it  is  obvious  that  the 
asphyxial  changes  in  the  frog's  pupil  as  com- 
pared with  those  of  the  rabbit  are  in  general 
similar,  the  chief  difference  being  a  well- 
marked  but  short  period  of  dilatation  in  the 
rabbit. 

C.  C.  Guthrie 

PHYSioijoaicAL  Labobatobt, 
Univebsitt  of  Pittsbubqh 
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QUOTATIONS 
MEDICAL  freedom" 

Makers  of  patent  medicines,  adulterators  of 
drugs,  and  practitioners  of  the  cults  of  mental 
and  osteopathic  healing  are  up  in  arms.  They 
have  persuaded  a  few  well-intentioned  but 
misled  individuals  to  join  them,  and  have 
formed  the  ^^  National  League  for  Medical 
Freedom"  to  oppose  the  efforts  of  practically 


all  the  reputable  physicians  in  the  country  to 
consolidate  the  agencies  of  public  health  at 
Washingrton  into  one  efficient  department  or 
bureau. 

These  efforts  have  been  waxing  stronger. 
The  men  of  the  American  Medical  Associa- 
tion and  of  the  Committee  of  One  Hundred 
on  National  Health,  sanctioned  by  the  Asso- 
ciation for  the  Advancement  of  Science  and 
headed  by  Professor  Irving  Fisher,  of  Yale, 
have  won  the  approval  of  the  entire  press  of 
the  United  States  in  urging  the  passage  of 
their  bill.  In  the  various  departments  and 
bureaus  of  the  federal  government  are  lodged 
powers  that  can  not  be  wielded  effectively  until 
they  shall  he.  coordinated  under  one  head. 
Once  united,  they  can  be  used  in  a  great 
propaganda  for  educating  the  people  against 
the  habit  of  self -dosage  and  a  resort  to  quack 
medicines  for  their  ailments.  By  a  campaign 
of  prevention  the  bureau  would  break  the 
prevalence  of  epidemics  and  infections  be- 
tween the  states.  It  would  work  for  the  pas- 
sage of  laws  that  would  guard  the  channels 
of  inter-state  commerce  against  the  admis- 
sion of  adulterated  drugs,  and  for  the  estab- 
lishment of  standards  of  purity  and  strength 
that  would  be  copied  by  the  states  and  cities 
of  the  nation. 

The  self-styled  "League  for  Medical  Free- 
dom" quotes  Professor  Fisher  accusingly  as 
having  said  that  the  government  might  soon 
be  appropriating  millions  yearly  for  the  con- 
duct of  this  bureau.  If  it  should  appropriate 
a  million  for  every  hundred  thousand  it  now 
appropriates  for  the  protection  of  the  health 
of  hogs  and  cattle  in  the  United  States,  Pro- 
fessor Fisher's  prophecy  would  be  fulfilled, 
and  no  one  would  have  cause  for  complaint 
but  these  friends  of  "  freedom."  Their  cry  is 
an  old  one  and  well  understood. 

License  they  mean,  when  liberty  they  cry.— 
The  N.  Y.  Times. 


SCIENTIFIC  BOOKS 

Ants.  Their  Structure,  Development  and 
Behavior.  By  William  Morton  Wheeleb. 
New  York,  Columbia  University  Press, 
Macmillan  Co.,  publishers.    1910. 
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One  need  not  be  very  old  to  recall  the  time 
when  ants  were  the  most  neglected  of  Amer- 
ican Hymenoptera.  I  remember  receiving  a 
letter  from  Dr.  W.  H.  Ashmead,  some  twenty 
years  ago,  in  which  he  urged  me  to  take  up 
the  study  of  ants.  The  necessary  literature 
he  said  was  not  voluminous,  material  was 
easily  obtained — ^he  himself  could  supply  a 
large  series  of  species  from  Florida — and  the 
field  was  a  new  and  fertile  one.  Doubtless  he 
urged  others  in  the  same  manner,  always 
without  success.  A  few  American  students 
did  a  little  in  a  desultory  sort  of  way,  but  the 
real  authorities  on  our  ants  were  Euroi>eans, 
Emery  and  Forel.  Wasps,  bees,  ichneumons, 
sawflies,  all  were  being  studied  and  described 
with  zeal;  but  as  for  the  ants,  probably  some 
thought  them  too  difficult,  while  others 
supposed  they  were  sufficiently  known,  and  for 
one  reason  or  another  nobody  would  have 
anything  to  do  with  them. 

Although  this  apathy  might  well  have  been 
regretted  then,  it  is  impossible  to  regret  it 
now.  The  foundations  of  American  myrme- 
cology  had  indeed  been  laid  by  the  Euro- 
peans, but  the  building  itself  was  destined  to 
be  erected,  in  the  fullness  of  time,  by  an 
American.  Dr.  Wheeler  published  his  first 
contributions  to  the  subject  in  1900,  and  it 
was  at  once  apparent  that  the  ants  had  come 
to  their  own.  Since  then  he  has  labored  in- 
cessantly, issuing  several  important  papers 
every  year,  and  now  a  large  volume  discussing 
every  aspect  of  the  life  and  structure  of  his 
favorites. 

It  is  probably  not  too  much  to  say  that  Dr. 
Wheeler's  "Ants"  is  the  best  book  on  ento- 
mology ever  published  in  this  country.  In  a 
certain  sense,  the  general  text-books  of  sev- 
eral eminent  authors  are  much  more  compre- 
hensive; a  mere  treatise  on  ants  seems  a  very 
limited  afPair,  dealing  with  merely  a  fraction 
of  a  single  order.  This  a  priori  judgment  is 
quickly  dispelled  on  reading  the  book.  Here 
we  have  morphology,  anatomy,  embryology, 
psychology,  physiology,  sociology,  paleontol- 
ogy, zoogeography,  taxonomy  and  even  phi- 
losophy dealt  with  in  an  illuminating  manner! 
The  ant  is  presented  to  us  as  the  hub  of  the 


universe,  and  if  there  is  any  biological  sub- 
ject which  may  not  be  suggested  by  the  study 
of  myrmecology,  it  is  probably  of  small  con- 
sequence. "No  other  entomological  author  has 
been  in  a  position  to  give  us  a  work  at  once 
so  comprehensive  and  so  critically  written. 
Those  who  have  produced  admirable  revisions 
of  particular  groups,  have  usually  known 
little  about  development  or  habits,  and  have 
not  so  much  as  seemed  aware  that  their  sub- 
jects had  a  past.  Those  who  have  tried  to 
cover  the  whole  field,  or  a  large  part  of  it, 
have  been  obliged  to  compile  much  that  could 
not  be  critically  digested,  no  man  being  an 
expert  in  the  whole  of  entomology.  Such  a 
work  as  the  present  may  be  taken  to  repre- 
sent an  optimum  between  two  extremes,  com- 
bining breadth  with  depth,  neither  being  sac- 
rificed to  the  other,  while  all  is  presented  in 
a  lucid  and  entertaining  manner. 

It  is  a  model  exponent  of  the  new  biology, 
of  a  method  which  will,  we  hope,  eventually 
become  as  common  as  it  is  now  rare.  It  is 
impossible  to  g^ve  any  summary  of  the  con- 
tents. Very  interesting  chapters  are  those  on 
polymorphism,  on  harvesting  and  fungus 
growing  ants,  on  the  extraordinary  honey- 
ants,  on  the  slave-makers  of  various  kinds, 
and  on  the  numerous  insects  of  different 
orders  living  in  the  nests  of  ants.  The  chap- 
ters on  sensation,  instinct  and  "plastic  be- 
havior "  constitute  a  little  treatise  on  psychol- 
ogy. 

Dr.  Wheeler  remarks  that  three  different 
views  may  be  entertained  concerning  the  be- 
havior of  ants:  "First,  it  may  be  said  that 
ants  not  only  have  images  or  ideas  as  the  re- 
sult of  sensory  stimulation,  but  are  able  to 
recall  them  at  will,  and  to  refer  them  to  the 
past.  This  would  imply  that  ants,  like  man, 
not  only  have  memory,  but  also  recollection. 
Second,  it  may  be  maintained  that  ants  have 
images  only  as  the  result  of  sensory  stimula- 
tion, but  are  unable  to  call  them  up  at  will, 
much  less  to  refer  them  to  the  absent  or  the 
past.  This  would  imply  that  the  insects  have 
sensory  association,  but  not  recollection. 
Third,  it  may  be  maintained  that  ants  are 
unable  to  form  images  or  ideas  and  are  hence 
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devoid  of  memory."  The  third  view  is  said 
to  be  wholly  untenable,  and  the  second  is  con- 
sidered "far  and  away  the  most  plausible." 
However,  on  an  earlier  page  Forel  is  quoted  to 
the  effect  that  Polyergus,  after  plundering  a 
nest,  appears  to  remember  whether  any  pups 
were  left,  and  in  that  case  returns  for  them: 
"memory  alone,  i.  e.,  the  recollection  that 
many  pupsB  still  remain  behind  in  the  plun- 
dered nest,  can  induce  them  to  return."  This 
seems  to  imply  the  first  of  the  three  alter- 
natives, unless  we  hold  that  departure  from 
an  empty  nest  discharges  a  psychological 
state  which  would  otherwise  act  as  a  stimulus 
to  return.  At  all  events.  Dr.  Wheeler  has 
little  sympathy  with  the  purely  mechanical 
interpretation  of  insect  behavior.  "I  have 
unintentionally  sat  on  nests  of  Vespa  ger- 
manica  and  Pogonomyrmex  harbatus,"  he  re- 
marks, "  and  while  I  have  no  doubt  that  I 
myself  acted  reflexly  under  the  circumstances, 
it  will  take  quite  an  army  of  physiologists  to 
convince  me  that  these  creatures  were  acting 
as  nothing  but  reflex  machines." 

At  the  end  of  the  chapter  on  the  degenerate 
slave-makers  there  is  a  bit  of  sociology  which 
is  worth  quoting: 

The  zoologifft,  as  such,  is  not  concerned  with 
the  ethical  and  sociological  aspects  of  parasitism, 
but  the  series  of  ants  we  have  been  considering 
in  this  and  the  four  preceding  chapters  can  not 
fail  to  arrest  the  attention  of  those  to  whom  a 
knowledge  of  the  paragon  of  social  animals  is 
after  all  one  of  the  chief  aims  of  existence.  He 
who  without  prejudice  studies  the  history  of  man- 
kind will  note  that  many  organizations  that  thrive 
on  the  capital  accumulated  by  other  members  of 
the  community,  without  an  adequate  return  in 
productive  labor,  bear  a  significant  resemblance  to 
many  of  the  social  parasites  among  ants.  This 
resemblance  has  been  studied  by  sociologists,  who 
have  also  been  able  to  point  to  detailed  coin- 
cidences and  analogies  between  human  and  animal 
parasitism  in  general.  Space  and  the  character 
of  this  work,  of  course,  forbid  a  consideration  of 
the  various  parasitic  or  semi-parasitic  institu- 
tions and  organizations— social,  political,  ecclesi- 
astical and  criminal— that  have  at  their  inception 
timidly  struggled  for  adoption  and  support,  and, 
after  having  obtained  these,  have  grown  great  and 
insolent,  only  to  degenerate  into  nuisances  from 


which  the  sane  and  productive  members  of  the 
community  have  the  greatest  difficulty  in  freeing 
themselves. 

Not  many  adverse  criticisms  occur  to  one 
and  these  relate  only  to  minor  details.  I 
have  found  some  practical  inconvenience 
from  a  lack  of  connection  between  the  illus- 
trations and  the  text.  In  some  cases  the  il- 
lustrations (e.  g,,  those  of  Leptanilla  on  p. 
262)  arouse  a  lively  curiosity,  and  one  is  dis- 
appointed not  to  find  anywhere  in  the  book  a 
suitable  explanation  of  the  peculiarities  fig- 
ured. There  are  some  slight  errors  and  mis- 
prints, mostly  of  little  consequence;  I  venture 
to  remark  that  the  bee  cited  on  p.  209  is 
Ceratina  nanula,  not  nana.  It  is  rather  dis- 
couraging to  find  two  figures  of  Cremasie- 
g aster  nests  built  round  coccids,  and  not  even 
the  genus  of  the  coccid  given. 

In  the  chapter  on  fossil  ants,  there  is  a 
curious  quotation  from  Emery  which  refen 
to  the  ants  of  Sicilian  amber  as  indicating 
the  condition  of  things  "  at  the  beginning  of 
the  Tertiary,"  and  assumes  that  the  Sicilian 
and  Prussian  ambers  were  contemporaneous. 
As  is  properly  stated  on  another  page,  the 
Sicilian  amber  is  very  much  later  than  the 
Prussian,  and  neither  belongs  to  the  earlier 
part  of  the  Tertiary.    None  of  the  European 
localities  for  fossil  ants  seem  to  be  older  than 
Oligocene,    but   the   American    Green  River 
beds  are  now  known  to  be  Eocene,  and  the 
two  species  indicated  therefrom  by  Scudder 
are  apparently  the  oldest  known  ants.    There 
is  on  p.  162  a  reference  (which  I  have  not 
followed  up)  to  ants  in  the  amber  of  Nan- 
tucket, "  which  is  attributed  to  the  Tertiary." 
This  should  certainly  be  looked  into,  as  there 
is  a  possibility  that  the  amber  referred  to  may 
be  of  Cretaceous  age. 

There  are  some  very  useful  appendices: 
{A)  Methods  of  Collecting,  Mounting  and 
Studying  Ants;  (B)  Key  to  the  North  Amer- 
ican forms,  down  to  the  subgenera;  (t7)  Com- 
plete list  of  North  American  (north  of  Mex- 
ico) Ants,  with  localities;  (Z>)  Methods  of 
Destroying  Ants,  and  {E)  a  voluminous 
(though  still  incomplete!)   Bibliography. 

T.  D.  A.  COCKEBELL 
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Distribution  and  Movements  of  Desert  Plants. 
By  VoLNET  M.  Spaldinq.  Carnegie  Insti- 
tution of  Washington,  Publication  No.  113, 
issued  October  22,  1909. 
Those  who  have  for  some  years  expected  the 
publication  of  Professor  Spalding's  arduous 
and  prolonged  studies  of  the  desert  vegetation 
of  the  southwest,  but  more  particularly  in  the 
vicinity  of  the  Desert  Botanical  Laboratory, 
welcome  it  in  a  peculiar  sense  of  gratifica- 
tion. The  work,  entitled  as  indicated  above, 
embraces,  to  be  sure,  a  wider  range  of  ob- 
servation than  that  within  the  purview  of 
the  leading  author.  The  following  are  the 
themes  discussed:  Plant  Association  and 
Habitats;  Local  Distribution  of  Species,  in 
which  Cannon's  studies  on  root  distribution 
are  made  use  of;  The  Lichens,  by  Professor 
Bruce  Fink;  Environmental  and  Historical 
Pactors,  including  the  geology  and  soils  of  the 
vicinity  of  the  Laboratory  Domain,  by  Pro- 
fessor C.  F.  Tolman  and  Professor  B.  E.  Liv- 
ingston, respectively;  The  Vegetative  Groups, 
by  Professor  J.  J.  Thornber;  The  Origin  of 
Desert  Flora,  by  Dr.  D.  T.  MacDougal;  fol- 
lowed by  a  general  discussion.  This  serious 
attempt  to  correlate  the  results  of  specialists 
in  a  vegetational  study  has  everything  to  com- 
mend it,  and  the  results  which  have  emerged 
fully  justify  the  expectation  that  this  method 
of  procedure  will,  for  the  future,  serve  an  in- 
creasingly important  role. 

Aside  from  the  hydrophytes,  of  minor  inter- 
est in  the  work  before  us,  the  range  of  biolog- 
ical types  found  in  the  Tucson  region  in- 
cludes two  ecological  groups,  the  xerophytes, 
generally  distributed  on  the  slox>es  and 
"  mesas  "  so  called,  and  the  mesophytes,  which 
are  found  especially  near  the  watercourses 
and,  as  the  result  of  irrigation,  in  the  flood 
plains.  This  distinction  in  habitat  is,  how- 
ever, operative  only  in  general.  The  shade 
afforded  by  other  plants  and  the  nooks  of 
sheltering  rocks  extend,  very  locally,  into  the 
drought  period,  the  mesophytic  conditions  es- 
tablished by  a  rainy  season.  It  thus  comes 
about  that  antithetically  pronounced  meso- 
phytes and  xerophytes  frequently  stand  close 
together  in  contingent  habitats.    It  is  to  be 


noted,  however,  that  the  mesophytic  conditions 
are  relative  and  may  not  be  compared  with 
their  analogues  in  the  eastern  or  northern 
United  States. 

The  winter  and  sunm:ier  rains  produce  two 
mesophytic  seasons  of  varying  length,  accord- 
ing to  the  character  of  the  precipitation. 
These  are  times  of  rich  vegetation  of  annuals, 
which,  however,  are  not  common  to  the  two 
seasons.  Thornber,  by  experiment,  has  shown 
that  the  temperature  relations  exhibited  by 
the  seeds  of  these  annuals  are  prepotent  in  fix- 
ing their  times  of  germination. 

It  is  noted  that  the  cryptogamic  elements  of 
the  v^etation  are  relatively  unimportant. 
The  reviewer  has  had  occasion  to  remark  the 
very  striking  difference  in  this  regard  be- 
tween the  desert  about  Tucson,  and  that  of 
north  2^catecas,  where  the  land  cryptogams, 
including  algae,  lichens,  bryophytes  and  pteri- 
dophytes  are  much  more  in  evidence.  This 
difference  may  be  charged  to  a  lower  rate  of 
evai>oration  in  Zacatecas,  as  also  may  the  gen- 
eral as  well  as  local  differences  in  the  occur- 
rence of  phanerogamic  as  well  as  cryptogamic 
parasites.  These,  in  the  Tucson  desert,  are 
very  inconspicuous;  the  cases  noted  by  Spal- 
ding are  Phoradendron  on  the  mesquite  and  a 
root  parasite  Orthocarpus,  studied  by  Cannon. 

The  mesquite  is  recognized  as  the  dominant 
element  in  the  mesquite  forest  association  of 
the  flood  plain.  While  adapted  to  low  degrees 
of  atmospheric  humidity,  its  demands  for  soil 
water  are  relatively  high.  Its  maximum  de- 
velopment is  therefore  in  the  flood  plain,  in 
which  situation  its  roots  are  in  correspondence 
with  "a  sufficient  water  supply."  Its  success 
in  maintaining  its  foothold  is  attributed  to  the 
effective  root  system  "  always  within  reach  of 
a  permanent,  deep  water-supply."  The  re- 
viewer takes  this  not  of  necessity  to  mean  a 
water  table.  At  any  rate,  it  is  certainly  known 
that  vast  mesquite  areas  are  to  be  found  where 
no  water  table  has  been  discoverable  within 
several  hundreds  of  feet.  The  high  capillarity 
of  the  very  fine,  compact,  very  deep  soil  of  the 
flood  plain  is  sufficient  to  explain  the  presence 
of  the  mesquite. 

The  mesquite  occurs  also  along  washes,  but 
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is  of  smaller  size,  and  still  smaller  is  it  when 
present  on  the  hillsides.  The  distribution,  as 
indicated  by  its  size,  is  evidently  indicatory  of 
the  different  amounts  of  available  soil  mois- 
ture. The  reviewer  has  noted  that  large  mes- 
quite  occurs  on  hillsides  in  Zacatecas,  where 
there  are  hidden  springs,  as  indicated  by  an 
actual  outflow  some  distance  away. 

The  mesquite  in  respect  to  water-supply  is 
a  physiological  tjrpe  to  which  belong,  e.  g., 
Koeherlinia  spinosa,  Holacanthus  sp.  The 
water  relations  of  these  plants  have  given  rise 
to  a  saying  in  Mexico:  Donde  hay  junco,  hay 
aqua,  ''where  the  junco  occurs,  there  also  is 
water,''  upon  which  faith  many  a  dry  well  has 
been  dug.  This  d  propoa  of  the  occurrence  of 
mesquite  in  the  flood  plain. 

Of  the  more  distinctly  desert  associations  is 
Spalding's  creosote-bush  (Larrea)  association. 
This  is  almost  coincident  with  the  mesa-like 
slopes  of  low  gradient  so  characteristic  of 
desert  regions.  Untoward  physical  conditions 
are  here — a  soil  with  little  capacity  for  water 
retention,  and  underlaid  by  an  impervious 
hardpan  of  caliche.  To  the  most  rigorous  of 
these  conditions  the  creosote-bush  is  the  last 
to  succumb,  and  is  often  the  only  plant  with  a 
perennial  foothold. 

The  peculiarities  of  local  distribution  con- 
tingent upon  the  aspect  of  slopes,  especially 
the  steeper  ones,  have  been  extremely  well 
studied  by  Professor  Spalding,  and  the  maps, 
made  in  detail  and  accuracy  hitherto  un- 
equaled,  by  Mr.  J.  C.  Blumer,  to  record  ob- 
servations, rather  than  merely  to  illustrate 
the  principles  involved,  are  in  themselves  a 
noteworthy  contribution.  Five  species  have 
been  thus  studied  in  detail.  Of  these,  the 
most  compelling  example,  by  virtue  of  its  size 
and  appearance,  is  the  sahuaro,  Cereus  (now 
Oamegiea)  giganteus.  This  principally  af- 
fects the  southern  aspects  of  the  hills,  the 
"optimum  physical  habitat"  for  this  plant. 
The  author  has  endeavored  in  this,  as  in  the 
other  cases  treated,  to  refer  this  peculiar  dis- 
tribution to  an  efficient  cause  or  set  of  causes. 
The  search  for  these  has  led  Professor  Spal- 
ding to  very  important  conclusions.  Thus,  the 
choice  of  habitat  is,  in  many  cases,  condi- 


tioned by  "difference  in  habit,  and  powa 
of  accommodation,"  leading  to  a  fixation  in 
particular  situations.  On  the  other  hand, 
some  plants  are  distinguished  by  a  wide  ca- 
pacity for  adjustment,  and  hence  the  restric- 
tions ui>on  choice  of  habitat  are  less  strait 
and  insistent.  Here  is  pointed  out  that  physi- 
ological adjustment  may  be  of  far  more  im- 
portance than  structural  "  adaptation,"  but  it 
appears — ^and  this  is  of  major  importance— 
that  in  both  cases  "  inherited  peculiarities  de- 
termine the  limits  of  choice."  Apparently  the 
evidence  does  not  indicate  a  progressiYe 
(racial)  change  in  adaptation,  but  that  a 
chance  pre-fltness  determines  the  iKMsibilitieB 
of  getting  along. 

Of  chief  importance  appears  to  be  the 
"  range  of  temperature,  though  other  factors, 
in  certain  cases  at  least,  are  involved."  A 
constructive  criticism  at  this  point  may  be 
made  that  temperatures  may  be  of  this  degree 
of  importance  in  only  a  secondary  way,  but 
this  also  in  certain  cases.  The  view  seems 
justified  that  the  differences  of  insolation,  and 
so  of  the  temperatures,  on  slopes  of  opposite 
asx>ect,  is  effective  in  selection  as  between 
plants,  which,  during  germination,  quickly 
attain  a  sufficient  (and  again  inherited)  de- 
gree of  structural  or  physiological  resistance 
and  those  which  are  slow  in  this  regard.  Tbe 
conclusions  before  us  strongly  indicate  the 
great  importance  of  the  study  of  seedling  de- 
velopment, and  it  may  be  believed  that  mndi 
light  will  thus  be  thrown  on  many  still  obscure 
questions  of  distribution. 

Nevertheless,  Professor  Spalding  makes  a 
strong  case  for  the  direct  effect  of  tempera- 
ture, as  6.  g.,  in  the  case  of  the  sahuaro,  whose 
limits  of  distribution  appear  to  be  set  by 
temperature  limits.  It  would  be  of  the  great- 
est interest  and  profit  to  compare,  for  this 
plant,  its  temperature  environment,  e.  g.,  in 
the  Sta.  Catalina  Mountains  and  those  of 
its  present,  generally  northern,  geographical 
range. 

The  so  well-known  individual  isolation  of 
desert  plants  has  given  force  to  the  idea  very 
generally  accepted,  that  their  interrelations 
are  of  minor  importance.    Pause  is  given  to 
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this  view,  and  while  no  detailed  study  is  as 
yet  available,  it  is  pointed  out  that  vigorouB 
competition  is  the  rule  and  not  the  exception. 
The  ''mutual  accommodation"  of  certain 
plants  as  seen  in  the  non-interference  of  the 
root  systems  (Gannon)  is  referred  to;  thus* 
the  proximity  of  certain  species  involves  the 
minimum  of  competition.  Accommodation 
appears  to  the  reviewer,  therefore,  as  to  Dr. 
Cannon,  to  be  a  minor  degree  of  competition, 
or  at  least  involves  at  some  time  a  struggle. 
It  frequently  happens,  e.  g.,  that  the  sheltering 
protection  of  an  established  plant  results  only 
in  establishing  active  competition,  frequently 
of  minor  but  often  of  greater  vigor,  between  it 
and  its  protege.  In  this  connection  is  of  in- 
terest an  account  by  Dr.  Cannon,  of  the  root 
system  of  Gereus  (Camegiea)  giganteue  and 
its  mutual  relations  with  those  of  three  other 
species,  discovering  important  topographic 
differences,  which  result  that  the  roots  of  these 
plants,  growing  close  together,  are  rarely  in 
physical  contact,  because,  chiefly,  they  do  not 
occupy  the  same  soil  horizon,  though  "this 
does  not  mean  that  the  plant  {Cereua)  is  free 
from  competition."  It  is  further  developed 
that  the  cacti  are  chiefly  characterized  by  a 
relatively  much  more  important  lateral,  shal- 
low root  system,  and  sees  in  this  an  important 
adjustment  for  aeration,  in  the  absence  of 
foliage,  as  well  as  to  mechanical  support,  and 
for  the  remarkable  readiness  with  which 
slight  precipitation  is  made  use  of. 

Professor  C.  F.  Tolman  gives  an  account  of 
the  geology  of  the  vicinity  of  the  Tumamoc 
Hills,  where  stands  the  laboratory.  Two  mat- 
ters of  more  general  interest  emerge,  namely, 
the  origin  of  the  wide  slopes  of  gentle  gradi- 
ent, above  referred  to,  and  that  of  the  "cal- 
iche," the  calcareous  hard-pan  which  plays  an 
important  role  in  its  relation  to  the  vegeta- 
tion. Professor  Tolman  contends  for  the  sub- 
aerial  deposition  of  the  clinoplains  (Herrick) 
or  conoplains  (Ogalvie)  and  applies  to  these 
the  simple,  but  unfortunately  generic  name  of 
"slopes,"  to  which  the  reviewer  had  previ- 
ously applied  the  more  specific  term,  foot-slope. 
To  him — perhaps  for  human  reasons  alone — 
the  latter  appears  the  more  descriptive  and  ap- 


propriate name.  But  we  are  more  interested 
in  Professor  Tolman's  views — concerning  the 
materials  composing  the  slopes.  They  are  de- 
rived from  the  steeper  mountain  slopes  ab«ve, 
which  are,  under  semi-arid  conditions,  strongly 
attacked  by  torrential  precipitation.  The 
slope  is,  as  said,  of  sub-aerial  origin,  in  the 
formation  of  which  temperature  change  and 
gravity  play  the  leading  parts,  running  water 
bearing  "a  varying  role."  This  view  is  as- 
serted chiefly  for  the  reason  that  it  controverts 
an  earlier  interpretation  which  caBs  upon  a 
former  marine  or  lacustrine  extension  to  ex- 
plain the  topographical  uniformity  of  the 
foot-slopes.  Professor  Tolman  says  that  "de- 
position "  in  the  playa  is  "  most  active  during 
periods  of  water  occupancy,  when  the  dust 
from  the  mountains  and  slopes  is  caught  by 
the  water  sheet."  The  evaluation  of  the  fac- 
tors at  work  is,  however,  confessedly  difficult, 
but  the  reviewer  suggests  that,  in  undrained 
playas,  the  moving  water  sheet  on  the  lower 
zones  of  the  foot-slopes  and  the  arroyo-im- 
prisoned  streams  of  their  upper  zones,  conse- 
quent on  heavy  precipitation,  are  of  great  im- 
I>ortance  in  eroding  and  carrying  finer  de- 
tritus to  be  laid  down  by  the  standing  water 
sheet.  As  a  matter  of  observation,  this  seems 
to  be  an  important  condition  at  the  present 
day  in  certain  regions. 

The  explanation  of  the  caliche — this.  Pro- 
fessor Blake's  name,  is  retained — accords,  with 
slight  modification,  with  that  of  Professor 
Forbes.  Caliche  is,  according  to  the  latter,  a 
"mixture  of  colloidal  clay  and  carbonate 
(mainly)  of  lime,"  carried  by  the  rain  water 
downward  into  the  soil  to  the  depth,  a  few 
inches  to  three  or  four  feet,  where,  as  the  re- 
sult of  desiccation,  the  hard-pan  is  formed. 
Professor  Tolman  finds,  however,  a  ready  sup- 
ply of  calcareous  matter,  coupled  with  an  ab- 
sence of  drainage  to  remove  it,  to  favor  the 
encrustation.  The  rapidity  with  which  caliche 
may  be  formed  under  experimental  conditions 
out-of-doors  may  be  remarkable — ^two  inches 
in  two  years.  The  body  of  Professor  Tolman's 
paper  treats  of  the  topography,  geology  and 
petrography  (based  on  the  work  of  Professor 
F.  W.  Guild)  of  the  laboratory  domain.    This 
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part  the  reviewer  leaves  to  a  more  capable 
p«i.  Professor  B.  E.  Livingston  contributes 
a  section  on  the  soils  of  this  domain.  He  de- 
scribes these  soils  in  some  detail,  and  there 
follow  data  derived  from  a  detailed  study  of 
the  soil  moisture  content  at  given  depths  for 
a  period  extended  between  October  8,  1907, 
and  April  11,  1908.  The  importance  of  such 
information  is  shown  in  the  fact  that  the  ef- 
fect of  precipitation  lags  behind  the  precipi- 
tation itself,  which  '^consideration  empha- 
sizes the  inadequacy  of  mere  precipitation  data 
in  any  attempt  to  determine  the  moisture  con- 
ditions under  which  the  plants  of  any  region 
live."  Elsewhere,  Professor  Livingston  points 
out  that  the  "distribution  of  plant  forms  is 
perhaps  more  often  determined  by  availability 
of  oxygen  than  that  of  water,"  and  this  is  of 
importance  for  desert  plants,  many  of  which 
appear  to  suffer  from  lack  of  oxygen  in  soils 
too  abundantly  supplied  with  moisture.  Pro- 
fessor Spalding  concludes  that  the  facts  es- 
tablished by  Livingston  show  a  remarkable 
degree  of  correspondence  with  the  facts  of 
distribution. 

Professor  J.  J.  Thomber,  in  a  few  pages, 
gives  an  exceedingly  important  summary  of 
the  vegetation  groups  of  the  domain.  The  un- 
importance of  biennials  is  remarked,  only 
three  species  being  noted,  in  contrast  to  a 
total  of  230  annuals.  Of  these,  the  winter  an- 
nuals are  three  times  more  numerous  than 
those  of  the  summer.  The  total  number  of 
perennials  is  about  equal  to  that  of  the  an- 
nuals. Numerically  the  grasses  (70  sp.)  and 
the  compositae  (65  sp.)  are  dominant. 

Of  the  lichens,  of  which  at  any  rate  24 
species  are  reported,  enough,  based  on  the 
study  of  Jbhem  by  Professor  Bruce  Fink,  is 
said  to  indicate  that  a  fruitful  field  of  study 
awaits  one  who  is  disposed  to  attack  these  or- 
ganisms in  their  desert  habitat  from  an  eco- 
logical point  of  view. 

Dr.  D.  T.  MacDougal  deals  trenchantly 
with  the  live  question  of  the  origin  of  desert 
plants.  He  sees  little  evidence  that  individual 
capacity  in  the  soma  has  resulted  in  adapta- 
tion to  desert  conditions.  The  mesophytio 
forms   which   have    extended   to   the    desert 


regions  flourish  only  during  the  mesopbytie 
periods.  Observed  responses  to  true  desert 
conditions  are  not  necessarily  adaptive,  nor  is 
it  possible  to  refer  highly  specialized  cha^ 
acters  to  the  '^  supposedly  causal  conditions 
which  they  meet,"  such  as  the  spines  and 
glochidia  of  cacti.    This  is  well  said. 

The  weight  of  experimental  evidence,  de- 
rived from  the  work  of  Tower,  Gager  and 
MacDougal,  the  latter  especially,  indicates 
that  the  effects  of  environmental  changes  in 
the  germ  plasm  are  accountable  for  ^^  irrevers- 
ible changes  in  a  hereditary  line  by  which  nev 
combinations  of  qualities  and  new  charactars  " 
become  ^^  fully  transmissible."  Dr.  Mac- 
Dougal properly  i>oints  out  the  mental  bias 
which  has  led  to  the  regarding  of  desert 
plants  as  highly  specialized,  and  mesopfaytes 
as  not.  What  would  the  trained  botanist  of 
desert  antecedents  have  thought  on  viewing, 
for  the  first  time,  a  mesophytic  forest! 

It  is  clear  from  this  cursory  glance  at  the 
volume  under  review,  embracing  only  a  few 
of  its  more  striking  features,  that  a  great  deal 
of  careful,  insistent  inquiry  has  been  carried 
on  by  all  the  authors.  This,  it  is  equally  evi- 
dent, is  leading  us  steadily  in  the  direction 
of  illuminating  generalizations,  which  ex- 
press more  rational  notions  about  plants  than 
those  which  have  hpld  the  botanical  mind  in 
thrall  for  many  years.  We  are  getting,  as  an 
example,  a  proper  notion  of  adaptation,  by 
which  the  word  itself  is  condemned.  This 
notion  is  not  new,  but  is  widely  unaccepted  in 
practise  as  yet,  and  this  is  well  enough  if  it 
forces  us  to  bring  about  an  adequate  investi- 
gation of  the  facts. 

Much  remains  to  do,  or,  better,  shall  we  say 
truth  if  we  admit  that  even  the  beginnings 
yet  made  are  small.  But  beginnings  in  the 
right  direction  are  notable,  and  Professor 
Spalding's  work  is  such.  The  reviewer  avows 
his  warm  admiration  and  regard  for  him  who, 
after  many  years  of  rare  service  as  a  teacher, 
has  devoted  much  of  his  remaining  strength 
to  a  trying  field  of  research,  fruitful  of  basic 
truth  in  method  and  result. 

Francis  Ernest  Llotd 
Alabama  Polytechnic  Institute 
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SPECIAL  ARTICLES 

YABUTIONS  GRAPmOALLT 

The  usual  developments  by  which  the  cal- 
culus of  yariations  is  rigorously  established, 
however  cumbersome,  are  nevertheless  satis- 
factory in  so  far  as  the  reader  knows  what  the 
aim  is.  But  with  a  student,  as  a  rule,  they 
remain  ha^.  He  acquiesces,  of  course,  but 
he  loses  faith  and  the  cloud  may  not  be  lifted 
during  the  whole  of  his  subsequent  course  in 


the  motion  along  it.  Any  two  points,  a  and 
a',  h  and  &',  may  therefore  be  regarded  co- 
temporaneous  at  pleasure.  We  may  express 
this  by  putting  St  =  0,  as  in  the  figure.  Any 
variation  is  possible,  but  the  motion  along  8^ 
must  nevertheless  be  regarded  as  continuous; 
i.  e.,  the  exi)erimental  motion  is  conceived  as 
taking  place,  any  assistance  from  without 
being  admitted.  The  figure  then  shows  at 
once,  if  we  pass  from  a  to  b'  in  the  two  ways. 


(i^^  MStd 


dynamics.  I  may  therefore  ask  for  indul- 
gence if  I  publish  the  following  simple 
treatment,  because  it  has  borne  fruit  and  is 
intelligible  to  anybody  who  understands  the 
equation  8  =  vt. 

Let  8  be  the  curve  along  which  the  motion 
of  a  particle  actually  takes  place.  Suppose  it 
is  to  our  advantage  to  consider  what  would 
happen  if  the  motion  proceeded  along  any 
other  infinitely  near  curve  s',  selected  at  ran- 
dom but  with  the  object  stated.  The  nota- 
tion would  be  less  cumbersome  without  the 
differential  coefficients  x,  etc.,  but  it  is  more 
direct  to  use  them. 

1.  S^  =  0.  There  are  two  cases.  In  the 
first,  the  curve  s'  is  quite  arbitrary,  and  so  is 


or 


6x+  (z  +  6x)di  =  xdt  -\- 6x -^- -j-.dx  •  dt, 

at 


dt 


(1) 


the  obvious  meaning  of  the  last  equation. 

2.  8^  not  zero.  In  the  second  case  the  path 
8^  is  still  arbitrary,  but  it  may  be  regarded  as 
a  smooth  wire  along  which  a  bead  of  the 
given  mass  slips  by  the  same  forces  that  move 
it  naturally  and  without  the  wire  along  «. 
The  two  motions  here  are  necessarily  continu- 
ous and  both  are  prescribed.  Hence  cotem- 
poraneous  points  a  and  a',  h  and  V,  are  pre- 
scribed^  and  an  interval  of  time  hi  must  elapse 
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in  the  second  case  if  he  is  to  be  any  arbitrary 
displacement  comparable  to  hh'  above^  §  1. 

If  aa'  are  chosen  cotemporaneous,  since  both 
motions  are  continuous,  the  rate  st  which  the 
interval  will  grow  from  nothing  at  a  to  St 
at  c,  dt  second  later  is 


dt 


6t; 


and  the  distance  passed  along  the  curve  in 
this  time  excess, 

d 


is  therefore 


dt 


M'dt 


,[±6iy 


as   the   figure    shows.     Hence   obviously   as 
before 

ix-\-{x-\'6x)dt-\-i~^dt.dt  =  xdt-Jt6x-\-^6xdt, 
or 


|^cJr  =  rfi-f-i^d^ 


(2) 


It  is  also  obvious  that  if  we  sum  up  the 
increments  vectorially,  from  a  to  c  in  the  two 
directions  the  same  proposition  will  hold  with 
regard  to  a; 

8.  The  important  transformation 

—  (i/fx)  =  xrfx  -\-x  —  ^x 
at  at 

by  which  one  passes  from  D'Alembert  to 
Hamilton  or  to  least  action,  respectively  (see 
Webster's  "Dynamics,"  which,  by  the  way 
should  be  the  text-book  of  every  American 
university,  patriotic  or  not),  is  a  mere  inter- 
pretation of  the  last  term  by  the  aid  of  equa- 
tion (1)  in  the  first  case,  of  equation  (2)  in 
the  second. 

Finally  with  regard  to  variations  in  gen- 
eral it  is  clear  that  if  ^  is  to  have  but  one 
value  at  each  point  in  space  and  is  to  vary 
at  a  single  definite  rate  in  each  direction 
from  that  point,  it  is  immaterial  whether 
one  uses  the  differentials,  dx,  dy,  dz,  meaning 
thereby  that  in  a  complete  differentiation  we 
must  get  back  to  the  initial  surface  or  region 
^  =  c;  or  the  variations  8^,  82^^  hz,  meaning 


that,  in  general,  our  progress  may  terminate 
in  any  infinitely  near  region  ^=d,  at  pleas- 
ure, the  same  differential  coefficients  must  be 
used.  For  along  x,  ^  can  not  vary  in  any 
other  way  than  at  a  rate,  d^/dx,  whether  our 
absolute  progress  is  to  be  (2:i?  or  ix. 

All  this  is  simple  enough,  but  with  my  stu- 
dents it  has  made  the  differ^ice  between  the 
spiritless  acceptation  of  what  somebody  dse 
is  supposed  to  understand  and  the  satiafaction 
of  an  actual  grasp  of  the  subject. 

C.  Babus 

BbOWN  UlOVEBSITT, 
PBOVmSNOE,  R.   I. 

MosQurro  habits  and  mosquito  oontbol 

Until  recently  it  was  the  general  impres- 
sion that  all  mosquitoes  are  blood-suckers  and 
essentially  alike  in  habits.  Since  the  discov- 
ery of  their  relation  to  disease  mosqoitoee 
have  been  extensively  studied,  both  systemat- 
ically and  biologically.  While  the  study  of 
mosquito  biology  has  not  by  any  means  kept 
pace  with  the  systematic  work,  a  great  deal 
has  been  learned  about  mosquito  habits  and 
it  is  now  clear  that  there  is  great  diversity  of 
habits  within  the  gn^oup. 

To  any  one  who  has  followed  the  literatore, 
or  become  directly  acquainted  with  the  re- 
markable specializations  in  mosquito  habits, 
it  must  be  obvious  that  no  control  work  can 
be  carried  out  successfully  and  economically 
without  intimate  knowledge  of  the  habits  of 
these  insects.  Many  persons,  however,  who 
are  concerned  with  mosquitoes  in  a  practical 
way,  either  directly  in  control  work  or  aa  its 
advocates,  have  failed  to  appreciate  this  and 
hold  the  antiquated  ideas.  Work  done  on 
such  a  shallow  basis  must  in  many  cases  end 
in  failure  and  disappointment. 

Two  striking  examples,  which  have  recently 
come  to  my  notice,  illustrate  very  well  how 
such  shortcomings  lead  to  error.  Sir  Bub^ 
W.  Boyce,  dean  of  the  Liverpool  School  of 
Tropical  Medicine,  is  the  author  of  an  inter- 
esting and  excellent  work  which  appealed 
recently  under  the  title  ^'Mosquito  or  ManP 
While  the  book  is  written  on  broad  lines  it 
nevertheless  contains  specific  statements,  and 
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fiom  such  an  author  they  command  respect 
and  are  sure  to  be  widely  quoted.  On  page 
96  we  find  this  assertion : 

In  many  of  the  more  low-lying  swampy  coasts 
erab-boles  oecar  in  enormous  numbers  in  the 
sandy  soil^  and  in  them  are  bred  vast  numbers 
of  mosquitoes.  In  fact  they  constitute  the  chief 
nuisance  in  those  houses  which  are  situated  near 
the  sea. 

The  region  in  question  is  the  tropical  Amer- 
iccui  littoral  and  the  mosquitoes  concerned  are 
the  species  of  the  genus  Deinocerites  and  cer- 
tain si)ecie8  of  Oulex,  all  of  which  breed  ex- 
clusively in  crab-holes.  I  can  myself  testify 
to  the  abundance  of  these  mosquitoes  in  their 
yery  restricted  habitat,  but  must  challenge  the 
learned  author's  statement  that  these  mos- 
quitoes are  ofFensive  in  the  manner  he  indi- 
cates. Even  where  their  breeding  places  are 
in  close  proximity  to  houses  these  mosquitoes 
do  not  enter,  much  less  bite.  Out  of  hundreds 
of  specimens,  collected  by  ourselves  and  re- 
ceived from  correspondents,  not  one  shows 
traces  of  a  blood-meal,  nor  have  we  been  able 
to  observe  that  they  are  in  the  least  attracted 
to  human  beings.  On  the  other  hand,  we  have 
female  specimens  of  Culex  extricator,  one  of 
the  crab-hole  species,  in  which  the  abdomen, 
distended  with  food,  is  of  a  pale  amber  color, 
showing  that  the  food  taken  was  not  vertebrate 
blood. 

Such  error,  however,  does  no  harm  beyond 
the  useless  expenditure  entailed  in  the  de- 
struction of  these  inofPensive  insects.  In  the 
case  of  the  control  of  the  yellow-fever  mos- 
quito a  wrong  assumption  becomes  a  more 
serious  question.  The  Sanitary  Department 
of  the  Isthmian  Canal  Commission  deserves 
great  credit  for  its  effective  work  in  the  con- 
trol of  this  mosquito,  and  it  is  primarily  the 
thoroughness  of  this  work  that  is  making  pos- 
sible the  rapid  progress  in  the  construction 
of  the  Panama  Canal.  The  report  of  the  De- 
partment of  Sanitation  for  January,  1910, 
gives  brief  data  on  the  character  of  this  woric 
and  the  gratifying  results  achieved  in  the 
reduction  of  this  mosquito. 

There  can  be  no  doubt  that  the  yellow- 
fever  mosquito  has  been  reduced  below  the 


danger-point  within  the  Canal  Zone,  a  thing 
made  easily  possible  by  its  habits  of  close  as- 
sociation with  man.  The  implied  claim,  how- 
ever, that  this  mosquito  has  been  eradicated 
from  certain  localities  within  the  zone  can 
hardly  be  accepted  upon  the  evidence  pre- 
sented. This  consists  of  a  faulty  experiment 
based  upon  the  erroneous  idea  that  the  yellow- 
fever  mosquito  normally  lays  its  eggs  upon  the 
surface  of  the  water. 

At  the  native  town  in  Qorgona  wooden  tubs 
with  water  were  put  under  the  houses  on  Novem- 
ber 6,  1909,  and  between  that  time  and  January 
6,  1910,  no  Stegomyia  eggs  were  deposited.  Had 
Stegomyia  been  present,  eggs  on  the  water  surface 
would  probably  have  been  found. 

The  inference  is  that,  because  no  larvee  ap- 
peared in  the  tubs  and  no  eggs  upon  the  suir- 
face  of  the  water,  no  yellow-fever  mosquitoes 
could  be  present  in  that  locality.  Such,  how- 
ever, is  not  the  normal  habit  of  oviposition  of 
this  mosquito.  The  eggs  are  deposited  out  of 
the  water,  at  the  edge  of  the  water-film;  here 
the  eggs  remain  until  they  are  submerged, 
when  they  promptly  hatch.  Eggs  remaining 
out  of  the  water  retain  their  vitality  a  long 
time.  In  laboratory  experiments  eggs  have 
been  kept  dry  as  long  as  five  months  and, 
when  then  submerged,  produced  larvee;  under 
favorable  conditions  out-of-doors  it  is  to  be 
supposed  that  they  will  survive  even  longer. 
Under  the  domestic  arrangements  of  the  more 
primitive  tropical  homes  the  conditions  are 
ideal  for  the  multiplication  of  this  mosquito. 
The  water  receptacles  in  common  use,  which 
are  the  ordinary  breeding  places  of  this  mos- 
quito, are  seldom,  if  ever,  completely  emptied; 
water  is  added  from  time  to  time,  and  thus 
whenever  the  water  level  is  raised  eggs  can 
hatch.  It  will  be  readily  seen  that  in  the  ex- 
periment quoted  above  eggs  of  the  yellow-fever 
mosquito  might  easily  have  been  present  but 
could  not  have  hatched,  as  the  water  in  the 
tubs  remained  undisturbed. 

Frederick  E^nab 


THE  AMERICAN   PEIL080PHWAL  SOCIETY 

The  general  meeting  of  the  American  Philo- 
sophical Society  was  held  in  the  hall  of  the  society, 
Independence  Square,  Philadelphia,  on  Thursday, 
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Friday  and  Saturday,  April  21,  22  and  23.  The 
session  was  opened  on  Thursday  at  2  p.m. 
by  the  president.  Dr.  W.  W.  Keen,  who  oocupied 
the  chair  throughout  the  meetings  except  at  the 
afternoon  session  of  Friday,  which  was  presided 
over  by  Vioel-President  Professor  William  B.  Scott, 
and  the  session  of  Saturday  morning,  when  Vice- 
President  Professor  Edward  C.  Pickering  presided. 
The  afternoon  of  Saturday  was  devoted  to  a  sym- 
posium on  "Experimental  Evolution,"  the  prin- 
cipal papers  being  given  by  Herbert  S.  Jennings, 
professor  of  experimental  zoology  in  Johns  Hop- 
kins University,  on  "Inheritance  in  Non-sexual 
and  Self-fertilised  Organisms";  George  H.  Shull, 
resident  investigat<Nr,  Station  for  Experimental 
Evolution,  Carnegie  Institution,  Washington,  on 
"  Germinal  Analysis  through  Hybridization,"  and 
Charles  B.  Davenport,  director  of  Station  for 
Experimental  Evolution,  Carnegie  Institution,  on 
"New  Views  about  Reversion."  Prof essor  William 
L.  Tower,  of  the  University  of  Chicago,  was  also 
to  have  contributed  a  paper,  but  was  prevented 
from  attendance.  After  the  principal  papers,  a 
number  of  other  members  participated  in  the  dis- 
cussion. 

At  the  session  on  Saturday  morning  Professor 
C.  L.  Doolittle  read  an  obituary  notice  of  Simon 
Newcomb,  late  vice-president  of  the  society,  and 
presented  a  portrait  of  Professor  Newcomb  con- 
tributed by  members  of  the  society.  The  portrait 
was  accepted  by  Vice-President  Pickering. 

On  Friday  evening  a  reception  was  held  at  the 
hall  of  the  College  of  Physicians,  at  which  Pro- 
fessor George  E.  Hale  gave  an  illustrated  lecture 
on  the  Mount  Wilson  Solar  Observatory,  de- 
scribing the  instruments  and  observations  carried 
on  at  the  observatory  and  at  the  laboratory  in 
Pasadena  connected  with  it.  The  session  closed 
with  an  annual  dinner  held  at  the  Bellevue  Strat- 
ford on  Saturday  evening,  April  23.  About  ninety 
members  were  present.  At  this  dinner  the  toasts 
were  as  follows:  "  Benjamin  Franklin,"  by  Charles 
Francis  Adams,  Esq.;  "Our  Sister  Societies,"  by 
President  Ira  Remsen;  "Our  Universities,"  by 
President  James  B.  Angell;  "The  American 
Philosophical  Society,"  by  Dr.  James  W.  Holland. 

At  the  session  on  Friday  morning  the  following 
were  elected  to  membership: 

Ee8iderU8  of  the  United  States.— Bimeon  Eben 
Baldwin,  LL.D.,  New  Haven,  Conn.;  Francis  G. 
Benedict,  Ph.D.,  Boston,  Mass.;  Charles  Francis 
Brush,  Ph.D.,  LL.D.,  Cleveland,  Ohio;  Douglas 
Houghton  Campbell,  Ph.D.,  Palo  Alto,  Cal.; 
William  Ernest  Castle,  Ph.D.,  Payson  Park,  Bel- 


mont, Mass.;  George  Byron  Gordon,  ScD.,  Phila- 
delphia, Pa.;  David  Jayne  Hill,  LiL.D.,  American 
Embassy,  Berlin;  Henry  Clary  Jones,  PhJ).,  Bal- 
timore, Md.;  Leo  Loeb,  M.D.,  Philadelphia,  Pa.; 
James  McCrea,  Ardmore,  Pa.;  Richard  CodUmm 
Madaurin,  F.R.S.,  LL.D.  (Cantab.),  Boston, 
Mass.;  Benjamin  0.  Peiroe,  Ph.D.,  Cambridge, 
Mass.;  Harry  Fielding  Reid,  Ph.D.,  BaltimoR, 
Md.;  James  Ford  Rhodes,  LLJ).,  Boston,  Mass.; 
Owen  Wilhins  Richardson,  MA.  (Cantab.),  D.Se. 
(Lond.),  Princeton,  N.  J. 

Foreign  Beeidenta,— Adolf  von  Baeyer,  PhD., 
M.D.,  F.R.S.,  Munich;  Madame  S.  Curie,  Paris; 
Sir  David  Gill,  K.C.B.,  ScJ).,  LL.D.,  FJR^.,  Loft- 
don;  Edward  Meyer,  Ph.D.,  LLJ).,  Berlin;  Charies 
Emile  Picard,  Paris. 

In  addition  to  the  symposium  on  "  Evolutioa,'' 
fifty-one  papers  were  presented.  A  list  of  these 
with  a  brief  summary  of  their  contents  follows. 

The  Oreat  Japanese  Embassy  of  18S0;  The  For- 
gotten Chapter  in  the  History  of  IntemafUmsl 
Amity  and  .  Commerce:  Patteb805  DuBod, 
Philadelphia. 

An  account  of  this  embassy  and  especially  of 
its  visit  to  the  Philadelphia  mint  and  investiga- 
tion of  our  system  of  coinage,  etc. 

The  Government  of  the  United  States  in  Theory 
and  in  Practise:  C.  Stuabt  Pattebsoit,  Phila- 
delphia. 

The  federal  government  has  taken  a  highfy 
centralized  form  very  different  from  the  ideals 
of  the  founder  of  the  republic  and  at  variaiue 
with  the  early  theory  of  the  balance  of  pover 
between  national  government,  state  and  citizen. 

On  some  Philosophical  Ideas  in  Zoroastriamsm: 
A.  V.  Williams  Jackson,  New  York.  (Read 
by  title.) 

Magical  Observances  in  the  Hindu  Epic:  E.  Wash- 

BURN  Hopkins,  New  Haven. 

The  practise  of  magic  and  reoogniticm  of  its 
effects  as  portrayed  in  literature,  notably  in  the 
epic,  as  contrasted  vrith  hymns  and  magic  rules, 
which  inculcate  the  rites  only,  formed  the  subject 
of  this  paper.  Hindu  literature  has  a  number  of 
works  in  which  magic  formuks  are  given  and 
hymns  evidently  written  for  the  purpose  of  magic; 
but  in  the  Hindu  epic  literature  we  see  the  sftpU- 
cation  of  these  rules  and  hymns,  and  the  magic 
which  elsewhere  is  taught  is  here  actively  em- 
ployed. One  of  the  chief  fields  of  application  of 
magic  in  a  war-epic  is  naturally  that  of  niagie 
weapons.  The  idea  underlying  magical  weapcms 
is  identical  with  that  of  the  savage  of  Australia. 
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By  means  of  a  mystic  word,  an  ordinary  weapon 
becomes  bewitched  and  acquires  supernatural 
power.  Magic  in  sacrifice  was  shown  to  lead  to 
human  sacrifice,  that  out  of  the  dead  new  life 
might  arise.  Water-magic  was  shown  to  result 
in  the  Hindu  custom  of  touching  water  in  making 
a  TOW,  etc.  The  evil  eye  was  found  to  be  an 
article  of  faith  with  all  the  epic  characters;  also 
the  belief  in  the  king's  healing  touch,  etc.  The 
paper  took  up,  one  by  one,  all  the  observances 
noticed  in  the  great  epic,  which  is  seven  times 
as  long  as  the  Iliad  and  Odyssey  put  together. 

The  Bearded  Yenue:  Morris  Jastrow,  Jr.,  Phila- 
delphia. 

In  a  hymn  to  the  goddess  Ishtar,  the  expression 
occurs  that  ''  she  is  bearded  like  the  god  Ashur." 
On  the  basis  of  this  phrase,  the  conclusion  has 
been  drawn  that  the  Babylonians  and  Assyrians 
conceived  of  Ishtar  as  both  male  and  female. 

It  appears,  however,  that  in  astrological  texts 
the  planet  Venus,  who  is  identified  with  Ishtar, 
is  frequently  described  as  having  a  "beard"; 
and  it  is  evident  from  the  connection  in  which 
this  phrase  is  used,  as  well  as  from  explanatory 
remarks  added  in  the  astrological  texts  in  ques- 
tion, that  the  reference  is  either  to  the  brilliant, 
sparkling  appearance  of  the  planet  or  to  the 
blurred  appearance  which  suggests  the  rough 
fringes  of  a  beard.  The  phrase  in  the  hymn  to 
Ishtar,  therefore,  is  based  upon  the  metaphor 
used  of  the  planet  Venus,  and  as  the  further  con- 
text of  the  hymn  shows,  is  intended  to  convey 
the  idea  that  Ishtar  is  as  "brilliant"  as  the 
solar  god,  Ashur. 

The  second  part  of  the  paper  was  devoted  to 
an  investigation  of  the  evidence  for  a  bearded 
Venus  among  the  Greeks  and  Romans.  It  was 
shown  that  most  of  the  passages  upon  which  such 
an  hypothesis  was  based  were  capable  of  a  dif- 
ferent explanation.  So,  for  example,  the  state- 
ment of  Herodotus  that  the  priestess  of  the  war 
goddess  of  the  Carians  (whom  Herodotus  iden- 
tified with  Athene),  grows  a  beard  when  hostili- 
ties are  brewing,  evidently  refers  to  a  prevailing 
custom,  according  to  which  the  priestess  puts  on 
jt  beard  in  order  to  emphasize,  in  accord  with  the 
principle  of  sympathetic  magic,  the  hope  that  the 
war  goddess  will  manifest  her  power  and  strength. 
The  beard  in  this  case  is  the  symbol  of  the  war- 
rior, and  it  may  be  that  the  significant  passage 
in  Servius,  who  states  that  there  was  an  image 
of  a  bearded  Venus  in  Cyprus,  is  to  be  explained 
by  some  similar  custom. 

The  conclusion  reached  by  Professor  Jastrow 


was  that  it  was  more  than  doubtful  whether  in 
the  Greek  Pantheon,  as  little  as  in  that  of  Baby- 
lonia and  As^ria,  there  was  such  a  figure  as  a 
"bearded  lady."  The  problem  was  distinct  from 
that  of  "  hermaphroditinn,"  which  is  a  compara- 
tively late  phenomenon  in  Greek  religion,  the 
earliest  reference  to  it  being  in  Theophrastus;  nor 
does  it  follow  from  the  fact  that  the  goddess  in 
question,  both  among  tae  Semites  and  Aryans, 
was  occasionally  viewed  as  having  the  traits  of  a 
male  deity,  that  she  would  be  regarded  anywhere 
at  one  and  the  same  time  as  both  male  and 
female. 

Early  Oreek  Theoriee  of  Sound  and  ConeonoHoe: 
'    Wic.  RoMAiNB  Newbou),  Philadelphia. 
Htstorioal  Aspect  of  German  Mystioiam  of  the 
Fourteenth    Century:    KuNO    Francks,    Cam- 
bridge. 

A  characteristic  feature  of  all  Romantic  litera- 
ture is  the  tendency  to  oscillate  between  the  ex- 
tremes of  symbolism  and  naturalism.  The  dwell- 
ing together  of  these  two  extremes  in  particularly 
intense  and  particularly  refined  individuals  is 
nothing  accidental.  It  is  foimded  on  the  inner 
aflSnity  between  eymbolism  and  naturalism,  on 
their  both  springing  from  the  common  root  of  an 
unusually  high-strung  subjectivity.  All  truly 
artistic  grasp  of  life  comes  from  within.  The 
symbolist  finds  the  essence  of  things  in  his  own 
inner  self.  In  the  throng  of  shapes  and  images 
that  arise  before  him  from  within  he  sees  the 
true  reality.  The  tangible  and  visible  he  replaces 
by  a  world  of  his  own  creation,  a  world  of  higher, 
finer,  more  spiritual  values.  But  the  naturalistic 
artist  also  is  far  removed  from  being  a  mere 
imitator  of  outward  reality.  He  transports  him- 
self into  the  inner  life  of  things,  he  feels  that  the 
whole  variety  of  the  outer  world  streams  forth 
from  one  mighty  source.  He  feels  akin  to  this 
mighty  power,  he  feels  the  impulse  to  create  a 
living  world.  His  art,  therefore,  although  seem- 
ingly objective,  is,  like  that  of  the  symbolist,  the 
product  of  hia  own  high-pitched  subjectivity. 

In  the  few  greatest  artists  of  all  ages,  in  a 
Dante,  Shakespeare,  Goethe,  these  two  diverging 
but  kindred  tendencies,  the  symbolistic  and  the 
naturalistic,  are  melted  together  into  an  indis- 
soluble unity.  In  less  harmonious,  more  erratic 
personalities,  such  as  Amadeus  Hoffmann,  Poe, 
Ibsen,  Hauptmann  and  other  Romanticists,  there 
is,  instead  of  this  unity  of  contrasting  elements, 
a  constant  clash  between  them,  a  continuous 
oscillation  between  extravagant  symbolism  on  the 
one  hand,  and  inexorable  naturalism  on  the  other. 
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A  striking  illustration  of  this  peculiarity  of 
Bomantio  literature  is  to  be  found  in  the  writing 
of  the  German  mystics  of  the  fourteenth  century. 
To  an  analysis  of  the  symbolistic  and  naturid- 
istic  elements  of  Qerman  mystic  literature  of  the 
fourteenth  century  the  bulk  of  the  paper  was 
devoted. 

The    New    Bhakeapeare    Discoveries:    Feuz    E. 

SoHSLUNO,  Philadelphia. 

The  newly  discovered  references  to  Shakespeare 
include  amongst  other  things  an  anecdote  concern- 
ing his  father,  a  reference  to  Shakespeare  in  the 
capacity  of  a  tax-payer  in  the  parish  of  St. 
Helen's  Bishops  Gate,  smne  other  information 
concerning  the  coat  of  arms  finally  granted  to 
Shakespeare,  a  reference  to  Shakespeare  as  the 
designer  of  an  impressa  for  the  Earl  of  Rutland 
in  1613,  and  several  of  the  discoveries  by  Professor 
C.  W.  Wallace,  recently  made  in  the  Public  Record 
Oifice  in  London.  The  chief  amongst  these  is  the 
final  settlement  of  the  question  of  the  value  and 
proportion  of  the  interest  of  Shakespeare  in  both 
the  Blackfriar's  and  the  Globe  theaters  and  a 
definite  proof  of  his  place  of  abode  during  the 
period  of  some  years  from  1698  onward. 

A  Oerman  Monk  of  the  Eleventh  Century:  A.  0. 

HowLAND,  Philadelphia. 

A  study  of  the  life  and  writings  of  Othloh  of 
St.  Emmeram  to  illustrate  the  reform  tendencies 
in  the  religious  life  of  south  Germany  in  the 
eleventh  century.  The  writings  of  Othloh  are  of 
a  peculiarly  intimate  character  and  contain  more 
autobiographical  material  than  is  to  be  found  in 
any  other  writings  of  the  period.  Besides  the 
information  they  give  us  of  the  writer's  own  feel- 
ings and  ideals  they  exhibit  the  two  chief  char- 
acteristics of  German  religious  tendencies  in  this 
time— the  fostering  of  an  active  intellectual  life 
and  the  inculcation  of  practical  morality.  The 
paper  describes  the  early  education  of  Othloh,  his 
ambition  to  acquire  culture,  which  led  him  at  one 
time  to  contemplate  studying  in  the  Moorish 
schools  of  Spain,  his  sudden  conversion  to  the 
monastic  life  by  what  he  considered  a  miracle  and 
his  struggles  to  reconcile  the  ideals  of  this  new 
life  with  his  old  devotion  to  poetry  and  pagan 
learning.  Examples  are  also  given  of  his  moral 
teachings  and  his  interest  in  the  every-day  life  of 
the  plain  people  about  him. 

New  Fields  of  Oerman-Amerioan  Research:  M.  D. 

Lbabnkd,  Philadelphia. 

Rich  fields  for  investigation  may  be  found  in 
the  German  archives  for  researches  on  the  causes 


of  German  emigration  to  the  United  States. 
Another  promising  field  is  the  question  of  the 
influence  of  American  ideas  on  modem  Gennsii 
culture. 

The  Real  Meaning  of  the  Controversy  coneenmg 
Pragmatism:  Albebt  Schinz,  Bryn  Mawr. 
While  truth  remains  always  the  same,  etdi 
aspect  of  truth  which  we  wish  to  emphasise  de- 
pends upon  accidental  circumstances.  This  is  the 
case  of  pragmatism,  which  gives  the  useful  as  the 
criterion  of  truth.  There  are  two  sorts  of  useful, 
the  scientifically  useful  and  the  socially  or  morally 
useful.  There  are  conflicts  between  the  two.  In 
such  cases  of  conflict,  pragmatists  try  to  substi- 
tute the  second  for  the  first,  e.  g.,  they  advocate 
freedom  of  the  will,  or  religion  on  the  ground  (A 
their  moral  usefulness.  The  conclusion  is  that 
pragmatism  is  not  really  a  philosophy  of  truth, 
but  a  philosophy  of  the  expedient,  socially  speak- 
ing; and  although  pragmatists  refuse  to  acknowl- 
edge openly  what  is  clearly  contained  in  their 
premises,  it  implies  stopping  science  wherever 
science  confiicts  with  morality.  The  author  real- 
ises the  importance  of  the  sodal  problem  involved, 
but  would  propose  another  solution.  Instead  of 
stopping  science,  let  us  be  very  cautious  in  spread- 
ing abroad  the  results  of  science;  let  us  do  away 
with  such  institutions  as  university  extension  and 
popular  science  in  magazines.  Such  pseudo-phikw- 
ophies  like  pragmatism  ought  to  be  rendered  use- 
less by  a  better  economy  of  scientific  truth. 

Physical     Notes    on    Meteor    Crater,    Arizona: 

William  F.  Magie,  Princeton. 

Meteor  Crater  is  a  vast  crater  situated  in 
Ck>conino  County,  Arizona,  formed  by  the  impact 
of  an  iron  meteorite,  or  group  of  meteorites. 
Scattered  specimens  of  these  meteorites  (the 
Canyon  Diabolo  siderites  and  the  shale  bau  sider- 
ites)  are  found  aroimd  the  crater,  but  the  maio 
mass  has  not  yet  been  found.  It  probably  is 
buried  1,000  feet  below  the  surface. 

1.  The  Canyon  Diabolo  iron  shows  a  magnetic 
permeability  not  very  different  from  that  of  cast 
iron.  The  shale  ball  iron  seems  to  be  generally 
similar  to  it  in  its  magnetic  pr<^>erties.  Several 
observations  indicate  an  intrinsic  magnetizati<m, 
peculiarly  arranged,  in  the  shale  ball  iron.  The 
sheets  of  iron  oxide,  formed  from  the  shale  ball 
iron,  are  often  intrinsically  magnetic,  but  have 
very  low  permeability. 

The  magnetic  field  of  the  crater  shows  no  local 
peculiarities  such  as  would  be  expected  from  the 
presence  of  a  large  continuous  mass  of  inm.    The 
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inference  is  that  the  mass  is  fragmentary,  per- 
haps intrinsically  magnetised,  and  also  perhaps 
laigelj  oxidized. 

2.  The  distribution  of  the  ejected  material  and 
the  inclinations  of  the  exposed  strata  around  the 
crater  wall  show  a  remarkable  symmetry  with 
respect  to  a  nearly  north-and-south  axis.  This 
symmetiy,  even  in  details,  appears  in  holes  made 
by  buUets  in  a  suitable  mass  of  compacted  powder. 
The  inference  is  that  the  crater  was  formed  by 
a  projectile. 

3.  The  mass  ejected  is  estimated  at  330  million 
tons.  The  energy  used  to  lift  it  out  of  the  hole 
is  a  n^Hgible  fraction  of  the  energy  expended. 
Most  of  the  energy  expended  was  used  in  crushing 
the  rock.  An  estimate  based  on  the  assumption 
that  the  powdered  sandstone  was  heated  to 
2,500^  C.  would  indicate  an  expenditure  of  92.6  X 
10"  ft.  tons  of  energy.  Taking  everything  into 
account,  it  seems  reasonable  to  estimate  in  all  an 
expenditure  of  60  X  10"  ft.  tons  of  energy. 

Taking  this  for  the  energy  expended,  and  esti- 
mating the  probable  velocity  of  the  meteor  as 
lying  between  3  and  48  miles  a  second,  the  mass 
of  the  meteoric  group  would  lie  between  15  mil- 
lion and  60  thousand  tons. 

The  size  and  shape  of  the  crater  lead  one  to 
estimate  a  mass  laiger  than  this  lowest  limit; 
and  the  final  estimate  is  that  the  mass  is  400 
thousand  tons  and  that  its  velocity  was  from 
18  to  20  miles  a  second. 

The  Conversion  of  the  Energy  of  Carbon  into 
Electrical  Energy  by  Solution  in  Iron:  Paul 
R.  Heti^  Philadelphia. 

It  is  found  that  carbon  dissolves  in  molten  iron 
with  a  liberation  of  energy,  which,  by  providing 
a  suitable  negative  element,  may  be  obtained  as 
an  electric  current.  The  electromotive  force  thus 
developed  has  not  yet  been  definitely  determined, 
but  is  probably  not  more  than  one  or  two  hun- 
dredths of  a  volt.  There  is  no  possibility  of  com- 
pounding this  electromotive  force  with  the  accom- 
panying thermal  effect,  as  the  two  are  opposite 
in  direction. 

The  One-fluid  Theory  of  Electricity:  Fbancis  E. 

NiPHXB,  St.  Louis. 

The  author  has  shown  in  a  former  paper  that 
what  have  been  taken  for  discharges  from  the 
positive  terminal  of  an  electrical  machine  are 
really  optical  illusions.  The  positive  discharge  is 
really  an  inflow  of  the  electrical  discharge  which 
flows  outward  from  the  negative  termimd.  This 
IB  in  harmony  with  the  one-fluid  theory  of  Frank- 


lin. With  this  paper  he  presents  photographic 
plates  showing  the  discharge  from  its  flrst  stages 
until  the  disruptive  spark  appears.  These  plates 
fully  confirm  the  former  conclusion  that  there  is 
no  positive  electrical  discharge.  The  discharge 
comes  from  the  negative  terminal  and  goes  to  the 
positive. 

The  illusion  which  has  led  to  the  idea  of  a 
positive  discharge  is  compared  to  one  which  might 
prevail  if  Niagara  Falls  should  suddenly  recede 
from  Lake  Ontario  to  Lake  Erie.  It  might  de- 
ceive us  into  the  idea  that  there  had  been  a  posi- 
tive discharge  into  Lake  Erie. 

The  Past  and  Present  Status  of  the  Ether:  A.  G. 

Webster,  Worcester. 

The  history  of  the  conception  of  the  luminferous 
ether  was  covered  from  the  time  of  Newton  and 
Huygens  to  the  present.  For  the  last  himdred 
years  the  belief  in  the  ether  as  necessary  to  trans- 
mit light  has  been  universal.  Lord  Kelvin  de- 
voted most  of  his  life  to  establishing  its  proper- 
ties. The  various  mechanical  theories  were  suc- 
ceeded by  Maxwell's  successful  electromagnetic 
theory,  confirmed  twenty  years  later  by  the  elec- 
tric wave  experiments  of  Hertz.  To  explain  as- 
tronomical aberration  and  the  phenomena  due  to 
the  earth's  motion  Maxwell's  theory  was  severely 
strained,  and  was  perfected  by  Lorentz.  The 
classic  experiment  of  Michelson  on  the  apparent 
fixity  of  the  ether  to  the  earth  in  its  motion,  was 
explained  by  Lorentz,  though  by  the  violent  as- 
sumption that  motion  changes  the  dimensions  of 
bodies,  and  that  the  local  time  of  a  moving  ob- 
server is  different  from  that  of  an  observer  at 
rest.  From  this  comes  Einstein's  principle  of 
relativity,  which  profoundly  modifies  our  ideas  of 
space  and  time,  and  leads  many  radicals  to  aban- 
don the  ether.  The  "  ether  crisis  "  is  the  leading 
question  in  physics  to-day. 

The  Ether  Drift:  Augustus  Tbowbbidge,  Prince- 
ton. 

Professor  Trowbridge  spdce  very  briefiy  of  the 
general  question  of  relative  motion  of  matter  and 
the  ether,  and  pointed  out  that  in  spite  of  the 
experimental  work  of  various  investigators  we 
are  still  in  doubt  as  to  whether  the  earth  in  its 
motion  through  ether-filled  space  entrains  the 
ether  in  its  motion  or  not.  Next  he  explained  in 
what  respect  the  experimental  method  adopted 
by  Professor  Mendenhall  and  himself  differed  from 
that  of  former  investigators  so  as  to  be  free  from 
the  objections  which  have  rendered  the  previous 
work  inconclusive.    Lastly  a  report  of  progress  of 
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the  work  which  is  not  yet  completed  and  for  the 
epeedy  completion  of  which  the  Rumford  Fund 
has  made  an  appropriation. 

The  Effects  of  Temperature  an  Fluorescence  and 
Phosphorescence:  £.  L.  Nichols,  Ithaca. 
A  summary  of  observations  on  fluorescence  and 
phosphorescence  from  the  temperature  of  liquid 
air  to  ordinary  temperatures,  showing  that  the 
theory  of  Lenard  is  inadequate  to  correlate  all 
the  facts. 

Infra-red   and    Ultra-violet   Landscapes:   Bobbbt 

WiuJAMS  Wood,  Baltimore. 

Photographs  taken  with  infra-red  and  ultra- 
violet light,  using  appropriate  absorption  screens, 
show  greatly  altered  contrasts.  Thus  some  sub- 
stances which  are  white  when  viewed  by  ordinary 
light  appear  black  when  photographed  with  ultra- 
violet light.  By  such  photographs  it  may  be 
possible  to  obtain  additional  details  concerning 
the  surface  markings  of  the  moon  and  planets. 

New    Optical    Properties    of    Mercury     Vapor: 
Robert  Williams  Wood,  Baltimore. 

Newton's  Rings  as  Zone-plates:  Robebt  Williams 

Wood,  Baltimore. 

A  zone  plate  may  be  automatically  produced  by 
photographing  Newton's  rings  in  monochromatic 
light.  This  may  be  copied  by  ruling  circles  with 
a  diamond  on  a  glass  pla4«  mounted  on  a  turn 
table,  the  photograph  being  used  as  a  guide  to 
determine  the  radii  of  the  rays.  Ck)pie8  of  this 
may  then  be  made  in  celluloid. 

New  Surgery  of  the  Viscera  of  the  Chest:  Alexis 
GabbeL)  New  York. 

The    Cause    of    Epidemic    Infantile    Paralysis: 

Simon  Fijcxneb,  New  York. 

A  report  on  the  experimental  study  of  polio- 
myelitis in  monkeys  which  has  yielded  a  large 
number  of  important  facts  relating  to  the  spon- 
taneous disease  in  man.  The  nature  of  the  virus 
has  been  discovered,  many  of  its  properties  have 
been  ascertained,  some  of  its  immunity  effects 
have  been  established,  the  clinical  and  pathological 
peculiarities  of  the  disease  have  been  elucidated, 
and  a  basis  has  been  secured  on  which  to  develop 
measures  of  prevention. 

Description  of  the  Brain  of  an  Eminent  Chemist 
and  Geologist  (a  member  of  this  Society)  to* 
gether  with  a  Note  concerning  the  Siese  of  the 
OaXlosum  in  Eminent  Men:  Edwabd  Anthont 
Spitzka,  Philadelphia. 
A  description  of  the  brain  of  Persifor  Frazer, 

author  of  many  books,   reports  and   papers  on 


geology,  chemistiy,  mathematical  problems  and 
handwriting. 

The  brain  was  normal,  in  good  condition,  and 
weighed  1,580  grams,  being  about  250  grams  over 
that  of  average  persons  of  his  age.  The  ratio  of 
weight  of  cerebellum,  to  that  of  the  cerebrum,  ii 
as  1:8.07;  while  among  ordinary  men  it  avenges 
1:7.5. 

Among  the  pronounced  anato^c  features  which 
place  this  brain  in  the  superior  class,  aside  from 
the  weight  and  fissural  complexity,  are:  (1) 
superior  degree  of  differentiation  of  the  motor 
centers  for  the  utterance  of  speech  and  for  word- 
arrangement,  (2)  great  redundancy  of  the  right 
subparietal  region  encroaching  upon  and  shorten- 
ing the  sylvian  fissure,  (3)  a  large  corpus  eal- 
losum,  or  commissural  bundle  of  fibers  joining  tbs 
two  hemispheres  of  the  cerebrum  together,  afford- 
ing a  superior  degree  of  coordination  between 
them.  In  Dr.  Frazer's  brain  it  measures,  in  cross- 
section  area,  10.26  sq.  cm.  The  average  size  of 
the  callosum  in  ordinary  persons  is  somewat  less 
than  6  sq.  cm.  Some  years  ago  the  author  first 
showed  that  many  eminent  men,  though  not  all, 
have  a  larger  callosum,  out  of  proportion  even, 
to  the  factor  of  brain-weight  alone.  The  callosum 
is  most  fully  developed  in  the  human  species  con- 
comitantly with  the  greater  development  of  cere- 
bral parts ;  it  may  be  looked  upon  as  an  index  of 
the  elaboration  of  at  least  one  division  of  the 
association  systems — t.  e.,  those  ccmcemed  with 
bilateral  coordinations. 

The  redundancy  of  the  right  posterior  associa- 
tion area  in  Dr.  Frazer's  brain  may  be  interpreted, 
in  the  light  of  previous  investigations  on  other 
brains,  as  corresponding  to  a  superior  ability  to 
register  and  compare  the  impressions  in  the  vis- 
ual, auditory  and  tactile  spheres  (the  concrete- 
concept  sphere). 

A  Brain  of  about  One  Half  the  Average  Weiglii 
from  an  Intelligent  White  Man:  Bubt  6. 
Wildeb,  Ithaca.  (Illustrated  by  specimens, 
photographs  and  diagrams.)      (Read  by  title.) 

The  Poisonous  Group  in  the  Protein  Molecule: 
ViCTOB  C.  Vauqhan,  Ann  Arbor.      (Read  by 

title.) 

Characteristics  of  Existing  Continental  Olaeien: 
William  H.  Hobbs,  Los  Angeles,  Cal.  (Read 
by  title.) 

Dermal  Bones  of  Paramylodon  from  the  As- 
phaltum  Deposits  of  Ranoho  la  Brea,  near  Los 
Angeles,  Cal,:  William  J.  Sinclaib,  Princeton. 
The  paper  describes  the  mode  of  occurrenoe. 
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shape  and  microBCopic  structure  of  the  skin  bones 
of  an  edentate  animal  from  the  Los  Angeles  as- 
phaltum  beds.  These  bones,  which  are  small 
pebble-like  elements  in  the  skin,  resemble  closely 
similar  bones  occurring  in  a  piece  of  skin  found 
in  a  cave  at  Last  Hope  Inlet,  Patagonia.  They 
are  also  known  to  occur  in  Mylodon,  a  genus  of 
ground  sloths  formerly  living  in  North  and  South 
America.  As  the  structure  of  the  skin  bones  in 
Mylodon  is  quite  different  from  what  it  is  in 
Orypotherium,  the  form  from  the  Last  Hope 
Inlet  locality,  it  was  a  matter  of  interest  to  find 
out  to  which  of  these  genera  the  specimens  from 
the  asphalt  showed  the  closer  resemblance.  Thin 
sections  of  the  bones  were  cut  and  these  prove 
that  Paramylodon  from  the  asphaltum  beds  is 
almost  identical,  in  the  structure  of  the  skin 
bones,  with  Orypoiherium,  a  contemporary  of 
early  man  in  Patagonia. 

Ths  Restored  Skeleton  of  Leptauohenia  decora: 

WHiUAM  J.  SiNCLAiB,  Princeton. 

A  restoration  of  the  skeleton  of  this  small 
extinct  hoofed  animal  from  South  Dakota  has 
been  prepared  from  specimens  in  the  collection  of 
Princeton  University.  Hitherto  only  the  skull 
has  been  figured.  The  restoration  shows  the 
animal  to  have  been  about  twenty-one  inches  long 
from  tip  of  nose  to  root  of  tail  and  about  ten 
inches  high  at  the  shoulder. 

Correlation  of  the  Pleistocene  of  the  New  and 
Old  Worlds:  HEintT  FAiBFiEii)  Obbobn,  New 
York.     (Read  by  title.) 

Hie  Primates  of  the  Old  and  the  New  Worlds, 
together  with  Man:  Giusepfb  Seboi,  Rome, 
Italy.     (Read  by  title.) 

A  Note  on  Antarctic  Geology:  William  Mobbis 

Davis,  Cambridge. 

The  lively  interest  now  aroused  in  Antarctic 
exploration  suggests  that  the  special  attention  of 
geologists  should  be  directed  to  a  problem  of  great 
interest  that  may  possibly  be  solved  by  special 
studies  in  far  southern  latitudes.  It  is  well 
known  that  fossil  plants  have  been  found  in  vari- 
ous formations  in  the  Arctic  and  Antarctic  re- 
gions, indicating  the  former  prevalence  there  of 
a  much  milder  climate  than  that  of  to-day.  Our 
prepossession  naturally  favors  the  present  polar 
dimttte  as  having  been  the  ordinary  or  normal 
polar  climate  of  all  geological  time;  but  inasmuch 
as  milder  climates  have  sometimes  occurred,  it  is 
eminently  possible  that  they,  and  not  the  present 
rigorous  climate,  may  have  been  the  usual  polar 
climate  through  the  geological   ages.     Hence   a 


peculiar  interest  attaches  to  studies  of  the  minute 
structures  of  stratified  formations,  particularly 
of  such  aa  are  of  continental  origin;  for  from 
such  studies  it  may  well  be  possible  to  determine 
climatic  conditions  even  in  the  absence  of  fossils. 
It  is  fitting  that  attention  should  be  directed 
to  this  problem  by  its  discussion  before  a  society 
that,  more  than  any  other  in  this  country,  has 
promoted  renewed  interest  in  Antarctic  explora- 
tion. 

The  Italian  Riviera^A  Study  in  Geographical 
Description:  William.  Mobbis  Davis,  Cam- 
bridge. 

After  a  geographer  has  seen  a  district  it  is  his 
responsibility  to  describe  it  in  such  a  manner 
that  other  geographers  who  have  not  seen  it  may 
get  as  clear  a  conception  of  it  as  possible.     For 
this  purpose  experiment  is  here  made  on  the  pic- 
turesque   Riviera   Levante,    between    Genoa    and 
Spezia,  following  the  method  which  may  be  called 
the  method  of  "structure,  process  and  stage"; 
because  the  land  forms  observed  are  treated  first 
in  terms  of  the  rock  structures  of  which  they  are 
composed;   second,  in  terms  of  the  processes  of 
sculpture    that    have   worked   on   their   surface; 
third,  in  terms  of  the  stage  of  development  reached 
by  these  processes  in  their  task  of  the  complete 
destruction    of    the    lands.      Briefly    stated,    the 
Riviera  Levante  is  a  district  of  deformed  strata, 
for  the  most  part  sandstones  and  limestones  of 
similar  resistance,  which  in  an  earlier  cycle  of 
normal  erosion  was  reduced  to  small  relief;  the 
lowland  thus   produced   was  then  tilted  to  the 
southwest,  and  in  this  attitude  it  was  maturely 
dissected  by  normal  erosive  agencies  and  maturely 
retrograded  by  the  sea,  with  the  result  of  having 
all  its  spurs  cut  off  in  great  terminal  facets  along 
a  simple  shore  line.     This  stage  of  development 
having  been  reached,  the  district  was  in  recent 
time  very  gently  tilted  on  an  axis  through  its 
middle  at  right  angles  to  the  general  coast  line; 
and  thus  slightly  elevated  to  the  northwest  and 
depressed  to  the  southeast;  as  a  consequence,  an 
abraded  marine  platform  was  revealed  in  increas- 
ing height  and  breadth  to  the  northwest;  while 
the  valleys  and  sea^sliff  facets  were  submerged  to 
increasing  depth  towards  the  southeast.     Since 
this  change  took  place,  the  streams  have  cut  down 
mature  valleys  across  the  raised  platform,  and 
the  sea  has  cut  away  its  outer  margin;  while  on 
the  other  side  of  the  axis  of  tilting,  the  drowned 
valleys  have  been  filled  with  delta  deposits,  and 
the  cliff-facets  have  been  somewhat  steepened  at 
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the  new  water  line.  The  location  of  Tillages  and 
the  lines  of  transportation  are  shown  to  be 
closely  related  to  the  forms  thus  described. 

Borne  Recent  Results  in  Connection  with  the  Ab- 
sorption Spectra  of  Solutions:  Habbt  C.  Jones, 
Baltimore. 

The  absorption  spectra  of  dissolved  substances 
are  not  simply  a  function  of  the  nature  of  the 
substances,  but  also  of  the  nature  of  the  solvents. 
Thus  in  the  case  of  solutions  of  uranyl  chlo- 
ride we  have  one  spectrum  in  water,  another 
in  alcohol,  still  another  in  acetone  and  a  spectrum 
in  glycerol  which  is  very  different  from  any  of  the 
above.  The  only  way  in  which  we  can  account 
for  these  results  is  in  terms  of  the  solvate  theory. 
The  different  solvents  combine  with  the  dissolved 
substance  and  form  solvates  having  very  different 
compositions.  These  affect  the  resonance  of  the 
vibrators  that  are  the  cause  of  light  absorption, 
differently;  and,  consequently,  the  absorption  in 
the  different  solvents  is  different. 

The  second  point  upon  which  stress  is  laid  has 
to  do  with  the  action  of  one  acid  on  the  salt  of 
another  acid.  In  terms  of  prevailing  chemical 
theories,  when  a  salt  of  one  acid  is  treated  with  a 
small  amount  of  another  acid,  a  part  of  the  salt  is 
transformed  into  the  salt  of  the  second  acid.  With 
the  addition  of  more  and  more  of  the  free  acid, 
more  and  more  of  the  initial  salt  would  pass  over 
into  the  salt  of  the  second  acid.  In  such  solutions 
we  should  expect  to  have  the  bands  of  both  salts 
occurring  simultaneously,  with  varying  intensity, 
depending  upon  the  amounts  of  the  two  salts  pres- 
ent. The  fact  is  that  when  a  salt  is  treated  with  a 
free  acid,  we  have  neither  the  bands  corresponding 
to  the  initial  nor  the  final  salt  present,  but  bands 
occupying  positions  intermediate  between  those 
of  the  two  salts;  and  these  bands  can  be  made  to 
occupy  any  intermediate  position  by  suitably  vary- 
ing the  amount  of  the  free  acid  relative  to  the 
salt.  This  shows  that  between  the  initial  salt, 
and  the  one  finally  formed,  there  is  a  series  of 
intermediate  compounds  or  systems,  corresponding 
to  the  various  positions  of  the  bands. 

The  number  of  reactions  showing  the  above 
relations  is  not  small,  and  this  raises  the  question 
whether  chemical  reactions  in  general  are  not 
much  more  complex  than  is  usually  represented 
by  our  chemical  equations,  which  deal  only  with 
the  initial  and  final  stages. 

The  Propagation  of  Ewplosions  in  Mimtwres  of 
Petroleum  "Vapor  with  Air  in  Tubes:  Chablbs 
K  MtTKBOE,  Washington,  D.  C. 


What  Constitutes  a  Species  in  Aga/oe:  Wtluam. 

£.  Tbeleabe,  St.  Louis. 

An  analysis  of  the  difficulties  met  with  in 
obtaining  flowering  and  fruiting  material  in  the 
slow-maturing  agaves;  in  finding  spontaneous 
plants  identifiable  with  many  of  the  garden  f<mns 
described  as  species;  and  in  applying  vegetative 
characters  consistently  and  dependably.  The  eon- 
elusion  is  reached  that  though  differing  much  in 
aspect,  species  of  this  genus  are  reasonably  con- 
stant in  their  spine  and  prickle  characters— Ulus- 
trations  being  derived  from  the  century  plants, 
henequens,  zapupes,  mezcots  and  pulque  magneys. 

Suppression  and  Extension  of  Spore-formaiion  in 
Piper  betel:  Duncan  S.  Johnson,  Baltimore. 
The  interesting  feature  of  the  structure  of  the 
fiower  in  this  plant  is  the  presence  of  male  flowers, 
female  flowers  and  flowers  bearing  the  organs  ol 
both  sexes,  on  three  separate  Idnds  of  spikes. 
But  flowers  of  each  sex  often  bear  some  rudiments 
of  organs  of  the  other  sex.  This  shows  that  winle 
some  flowers  are  apparently  of  one  sex  only,  they 
really  possess,  in  some  degree,  the  power  to  de- 
velop the  organs  of  the  opposite  sex.  In  other 
words,  the  cells  from  which  the  flowers  arise  are 
capable  of  forming  the  organs  of  both  sexes,  and 
the  fact  that  one  sex  only  is  formed  is  probably 
due  to  some  influence,  internal  or  external,  affect- 
ing the  cells  at  the  time  that  the  flowers  are  being 
initiated. 

Experimental  work  on  certain  plants  has  shown 
that  a  change  in  the  light  or  soil  supplied  to 
apparently  unisexual  individuals  may  cause  the 
organs  of  the  other  sex  also  to  appear.  This 
seems  dear  evidence  that  both  sexes  may  really 
be  present  in  all  apparently  unisexual  plants,  but 
that  sometimes  one,  sometimes  the  other  of  these 
is  suppressed  or  fails  to  become  evident.  The  only 
plants  of  which  this  seemingly  can  not  be  true 
are  those  well-known  unisexual  plants  like  the 
sago  palm,  cotton-woods  and  willows,  in  which 
each  individual  bears  only  male  flowers  or  only 
female  flowers  year  after  year,  throughout  the 
life  of  the  plant.  Another  case  is  that  of  (me  of 
the  mosses,  in  which  it  has  been  shown  by  Noll 
that  the  sex  remained  constant  for  thirty  genera- 
tions when  male  or  female  plants  are  propagated 
by  budding. 

A  Method  of  Using  the  Microscope:  N.  A.  OoBB, 
Washington,  D.  C. 

The  Use  of  the  Hydrometer  in  Phytogeograpkie 
Work:  John  W.  Habshbebobb,  Philadelphia. 
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The  distribution  of  plants  in  salt  marshes  and 
along  salt-water  estuaries  is  determined  by  the 
percentage  of  salt  in  the  water  and  in  the  soil. 
This  can  be  estimated  indirectly  by  a  hydrometer 
reading  directly  the  specific  gravity  of  liquids 
heavier  than  distilled  water,  the  readings  being 
afterwards  reduced  to  percentages  of  salinity. 
This  specific  gravity  can  be  determined  for  each 
salt  marsh  and  saline  species  of  plants  by  collect- 
ing the  water  at  the  roots  of  the  plants  and  esti- 
mating its  salinity  by  hydrometer  with  a  ther- 
mometer attachment.  By  this  means  the  transi- 
tion from  salt-water  to  fresh-water  vegetation 
can  be  studied. 

Bolar  Activity  and  Terrestrial  Magnetio  Disturb- 

anoes:  L.  A.  Baueb,  Washington. 

A  recent  examination  of  the  times  of  beginning 
of  magnetic  disturbances,  as  recorded  at  observa- 
tories over  the  entire  globe,  showed  that,  without 
doubt,  magnetic  storms  do  not  begin  at  absolutely 
the  same  instant  of  time,  as  heretofore  believed. 
Instead,  they  progress  aroimd  the  earth,  the  time» 
generally  increasing  as  we  go  around  the 'earth 
eastwardly;  for  the  quick  and  abrupt  disturb- 
ances, which  are  usually  comparatively  minute  in 
their  effect  on  the  compass  needle,  the  complete 
passage  around  the  earth  requires  from  three  to 
four  minutes.  For  the  bigger  effects  or  for  the 
greater  magnetic  storms,  the  rate  of  progression 
is  slower,  so  that  it  would  take  them  a  half  hour 
or  more  to  get  around  the  earth  completely. 
There  is  thus  introduced  a  new  point  of  view  in 
the  investigation  of  the  origin  of  magnetic  storms. 

In  addition  to  negatively  charged  electrified 
particles  coming  from  the  sun  to  which  recent 
theories  sought  to  attribute  our  magnetio  storms, 
but  which  the  speaker  found  would  produce  ef- 
fects not  in  harmony  with  those  actually  observed, 
we  also  receive  radiations  such  as  the  BOntgen 
rays,  for  example,  which  are  not  deflected  by  the 
earth's  magnetic  field  as  they  do  not. carry  electric 
charges.  Their  chief  effect  will  be  to  ionize  the 
gases  of  which  the  atmosphere  is  composed,  i.  e., 
make  the  air  a  better  conductor  of  electricity. 
Ultra-violet  light  has  the  same  effect.  It  is  known 
that  a  small  part  of  the  magnetic  forces  acting  on 
a  compass  needle  is  due  not  to  the  magnetism  or 
electric  currents  below  the  earth's  surface,  but  to 
electric  currents  already  existing  in  the  atmos- 
phere and  which  the  speaker  showed  were  brought 
about  by  the  atmosphere  cutting  across  the  earth's 
lines  of  magnetio  force  in  its  general  circulation 
aroimd  the  globe.    If  the  regions  of  these  upper 


electric  currents  are  at  any  time  made  more  con- 
ducting by  some  cause,  electricity  will  be  inmie- 
diately  set  in  motion,  which  in  turn  affects  our 
compass  needles. 

This  new  theory,  called  "the  ionic  theory  of 
magnetic  disturbances,*'  satisfactorily  explains  the 
principal  features  of  magnetic  storms.  As  the 
currents  get  lower  down  in  the  atmosphere  their 
velocity  is  checked,  so  that  instead  of  taking  but 
three  to  four  minutes  to  circulate  around  the 
earth,  as  do  the  higher  currents,  ii;  may  take  them 
a  half  hour  and  more;  however,  their  actual  effect 
on  the  magnetic  needle  would  be  greater  because 
of  their  coming  nearer  to  the  earth.  The  theory 
also  opens  up  the  possibility  of  accounting  for 
some  of  the  other  changes  and  variations  experi- 
enced by  the  earth's  magnetism,  and  likewise  has 
a  bearing  on  the  peculiar  formation  of  the  mag- 
netic fields  in  simspots  discovered  by  Professor 
Hale. 

Magnetio  Results  of  the  First  Cruise  of  the  *'  Car- 
negie": L.  A.  Baueb,  Washington. 
The  non-magnetic  vessel  Carnegie  completed  on 
February  17  last  the  first  cruise,  covering  in  all 
since  September  1,  1009,  8,000  miles.  Special 
tests  made  at  Gardiners  Bay,  Long  Island,  and 
at  Falmouth,  England,  proved  conclusively  that 
there  are  no  corrections  to  the  magnetic  instru- 
ments of  the  kind  encountered  on  vessels  in  which 
more  or  less  iron  occurs  in  the  construction.  Thus 
in  a  single  voyage  errors  could  be  disclosed  in  the 
compass  charts  used  by  mariners  on  their  trans- 
atlantic voyages  of  importance  not  alone  from  a 
scientific  standpoint,  but  from  that  of  practical 
and  safe  navigation  as  well. 

The  errors  found  by  the  Carnegie  in  the  declina- 
tion at  various  points  along  the  track  followed 
by  the  vessel  from  Long  Island  Soimd  to  Fal- 
mouth, England,  amounted  on  the  average  to 
about  1  degree— an  error  which  persisted  in  the 
same  direction  for  long  distances. 

After  leaving  Falmouth,  the  Carnegie  headed 
for  Funchal,  Madeira.  Thence  she  sailed  to 
Bermuda,  and  finally  arrived  at  Brooklyn,  Feb- 
ruary 17.  In  spite  of  the  unusually  adverse  con- 
ditions frequently  met  with  during  this  first 
cruise,  more  or  less  extensive  magnetic  observa- 
tions Were  secured  almost  daily. 

The  errors  of  the  compass  charts  were  found 
in  general  even  more  pronounced  for  the  southerly 
half  of  the  cruise,  viz.,  Madeira  to  Bermuda,  than 
for  the  northerly  half,  and  were  again  shown  to 
be  systematic  in  their  nature.  Some  of  the  charts 
were  in  error  two  to  three  degrees. 
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For  the  entire  cruise  importAnt  corrections  were 
also  disclosed  for  the  charts  which  give  the  lines 
of  equal  magnetic  dip  and  of  equal  magnetic 
force. 

The  Carnegie  is  now  being  fitted  out  for  a  cir- 
cumnavigation cruise  of  about  three  years.  Mean- 
time, the  magnetic  surveys  of  unexplored  coun- 
tries are  pushed,  so  that  it  is  confidently  expected 
that  by  the  year  1015  the  general  magnetic  survey 
of  the  greater  part  of  the  globe  will  have  been 
completed  in  sufficient  detail  to  permit  the  con- 
struction and  issuing  of  a  new  set  of  magnetic 
charts. 

Speotra   of  Beoeni    Oometa:    Edwiit   B.    Fbobt, 
Williams  Bay,  Wis. 

On  the  DUtanoee  of  Bed  Stare:  Hskbt  Nobbib 

RussEZX^  Princeton. 

Comparison  of  the  parallaxes  of  stars,  derived 
by  the  writer  from  photographs  taken  at  the 
Cambridge  Observatory  (England)  by  Mr.  A.  R. 
Hinks  and  himself,  and  their  spectra,  determined 
at  Harvard  under  the  direction  of  Professor  Pick- 
ering, shows  a  marked  correlation  between  spec- 
tral type  and  parallax. 

The  proportion  of  orange  and  red  stars  (types 
K  and  M)  among  those  of  large  proper  motion, 
and  especially  among  those  shown  by  direct  meas- 
urement to  be  our  near  neighbors,  is  very  much 
greater  than  among  the  general  run  of  stars  of 
the  same  apparent  brightness.  Conversely,  stars 
of  the  same  apparent  brightness  and  proper  mo- 
tion average  nearer  to  u  the  redder  they  are. 

It  follows  that  these  stars  are  intrinsically 
fainter  the  redder  they  are,  the  reddest  ones  av- 
eraging only  one  fiftieth  as  bright  as  the  sun. 
On  the  other  hand,  many  bright  red  stars  (such 
aa  Arcturus)  are  at  great  distances,  and  are 
actually  at  least  one  hundred  times  as  bright  as 
the  sun. 

All  this  can  be  explained  on  the  hypothesis 
(now  well  established  on  other  grounds)  that  the 
reddest  stars  are  the  lowest  in  temperature.  With 
the  latest  determinations  of  temperature  and  sur- 
face brightness,  it  appears  that  the  fainter  red 
stars  are  somewhat  smaller,  and  presumably 
denser,  than  the  sun,  while  the  brighter  ones  are 
very  much  larger  than  the  sun,  and  presumably 
of  very  small  density.  The  latter  class  probably 
represent  an  early  stage  of  evolution,  and  the 
former  the  latest  stage  that  can  be  observed. 

A  Standard  System  of  Photographic  Stellar  Mag* 
nitudes:  Edwabd  C.  Piokebino,  Cambridge. 
Since  1879,  about  two  million  photometric  ob- 


servations of  one  hundred  thousand  stars  have 
been  made  at  the  Harvard  College  Observatorj. 
The  results,  published  in  volumes  60,  54  and  70 
of  the  Harvard  Annals,  furnish  a  standard  scale 
for  determining  the  brightness  of  the  stars  in  all 
parts  of  the  sky,  according  to  a  uniform  system. 

The  general  introduction  of  photography  in 
nearly  all  departments  of  astronomy  has  created 
an  urgent  need  for  a  similar  scale  to  give  the 
photographic  magnitudes  of  the  stars.  The  two 
scales  will  differ,  since  red  or  yellow  stars  will 
always  photograph  faint.  The  scale  proposed  will 
be  the  same  for  white  stars  as  the  visual  scale. 
Three  methods  are  adopted  in  this  woric  for  deter- 
mining the  photographic  brightness.  First,  cor- 
recting the  visual  magnitude  by  the  class  of 
spectnun.  Secondly,  by  measuring  with  great 
care  the  photographic  brightness  of  a  sequence  of 
stars  near  the  north  pole,  and  superposing  this 
photographically  on  the  stars  to  be  measured. 
Thirdly,  by  attaching  to  the  object  glass  of  the 
telescope  a  small  prism,  a  second  image  of  each 
star,  five  magnitudes  fainter  than  the  principal 
image,  is  formed. 

All  three  of  these  methods  are  in  use  on  a  large 
scale  at  the  Harvard  Observatory,  and  it  is  hoped 
that,  as  the  result  of  many  thousand  measures, 
a  satisfactory  solution  of  the  problem  will  be 
found. 

The  Eaiatenoe  of  Planet e  aboiU  the  Pieced  Stare: 
T.  J.  J.  See,  Mare  Island,  Cal.    (Read  by  title.) 

Results  of  Recent  Researches  in  Oosmioal  Evolu- 
tion: T.  J.  J.  See,  Mare  Island,  Cal.  (Read  by 
title.) 

Some  Interesting  Double  Stare:  Ebio  DooLrnxi; 

Philadelphia. 

The  many  thousand  double  stars  in  the  dcy  may 
be  divided  into  two  classes.  There  are  some  in 
which  the  two  stars  are  not  really  near  each  other, 
but  which  merely  happen  to  lie  in  the  same 
direction  as  viewed  from  the  earth,  and  there  are 
others  which  form  true  systems  composed  of  two 
suns  revolving  about  their  common  center  of 
gravity.  In  the  latter  case,  measures  show  that 
one  Sim  revolves  about  the  other  in  an  elliptic 
orbit.  It  often  happens  that  a  very  few  measures 
of  such  a  system  secured  at  certain  critical  times 
throw  unusual  light  on  the  nature  of  the  motion 
and  the  size  of  the  orbit.  This  is  especially  the 
case  when  the  companion  star  apparently  ceases 
its  motion  in  one  direction  and  begins  to  move 
backward,  and  also  when  the  companion  is  pass- 
ing nearest  the  principal  star.    Several  diagrams 
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were  shown  describing  measures  of  this  kind 
which  had  recently  been  secured.  An  account  was 
also  giiwn  of  the  discovery  of  a  very  close  double 
star  during  its  occultation  by  the  moon. 

RadMooiifm  in  the  HeaverUy  Bodies:  Monboe  B. 
SirrosB,  Philadelphia. 

Radioaoticn  the  Cause  of  Hale's  Anomalous  Solar 
Bpeotrum:  Monbok  B.  Sntdeb,  Philadelphia. 

Certain  Singularities  in  the  Problem  of  Several 
Bodies:  "Edqar  Odixl  Loybtt,  Houston,  Texas. 
(Read  by  title.) 

Groups  Generated  by  two  Operators,  each  of  which 
Transforms  the  Square  of  the  Other  into  a 
Power  of  Itself:  Geobgb  A.  Mn.T.icB,  Illinois. 
(Read  by  title.) 

The  Origin  of  our  Alphabet  and  the  Race  of  the 
Phmicians:  Paul  Hauft,  Baltimore. 
The  Phenidans  were  not  of  Semitic  stock,  but 
colonists  probably  from  Crete  or  C!yprus.  The 
origin  of  the  alphabet  can  hardly  be  ascribed  to 
them  as  the  derivation  of  the  letters  points  to 
their  having  originated  amcmg  a  more  agricultural 
community. 

HoBAOE  Clabx  Riohabdb 


THE    AMERICAN    ASSOCIATION    FOB    THE 
ADVANCEMENT   OF   SCIENCE 

SOCIAL   AND  ECONOMIC   SCIENCE  "^ 

FoxTB  sessions  of  the  Section  of  Social  and 
Economic  Science  were  held  at  the  Boston  meet- 
ing, including  the  first,  at  which  the  vice-presi- 
dential address  was  the  feature;  the  second,  at 
which  social  questions,  such  as  divorce,  immigra- 
tion and  public  baths,  were  discussed  and  papers 
read;  an  economic  and  statistical  session  with 
papers  on  costs  of  public  works,  methods  of  assess- 
ments in  taxation  and  general  economic  progress; 
and  a  final  session  at  which  were  considered  the 
tariff  in  its  more  scientific  phases,  timber  grow- 
ing, economic  clubs,  racial  studies  and  the  mathe- 
matical measurements  of  the  economic  earning 
power  of  the  individual  man.  Out  of  fourteen 
assignments  on  the  program,  twelve  of  the  au- 
thors were  present  and  read  their  papers  in 
person. 

The  vice-presidential  address,  by  Byron  W. 
Holt,  on  "The  Gold  Question"  was  published  in 
the  January  number  of  Moody's  Magatsine,  and 
J.  F.  Crowell's  paper,  on  "  Some  Consequences  of 
Aovancing  Prices,"  in  the  F^ruary  issue  of  the 
same  periodical. 

^Boston  meeting,  December,  1909. 


Among  the  papers  of  special  scientific  merit, 
embodying  the  results  of  research,  were  those  of 
Harrison  P.  Eddy,  C.E.,  on  the  "  Desirability  of 
the  Contract  System  of  Constructing  Public 
Works,"  in  comparison  with  other  methods  em- 
ployed in  mimicipal  administration;  and  of  A.  C. 
Pleydell,  secretary  of  the  New  York  Tax  Reform 
Association,  on  ''The  Need  for  More  Scientific 
Methods  of  Assessment."  The  latter  paper  dealt 
with  the  conditions  of  corporate  assessment  under 
liability  to  local  government  units.  Professor 
Lazenby's  paper  on  "  Timber  Trees  of  Ohio  "  gave 
an  instructive  account  of  the  growth  of  timber 
to  meet  specific  commercial  needs. 

Under  "Phases  of  Economic  Progress  in  the 
United  States,"  Col.  Albert  Clarke  summarised 
the  achievements  in  the  following  fields:  aero- 
nautics, automobiles,  agriculture,  hydro-electrics, 
canal  construction  and  irrigation  during  the  past 
ten  years. 

Fred  C.  Croxton,  of  Washington,  outlined  some 
of  thQ  results  of  the  work  of  the  United  States 
Immigration  Commission,  with  special  regard  to 
the  adjustment  of  the  immigrant  to  the  various 
industries  and  occupations. 

William  H.  Hale,  of  Brooklyn,  described  the 
work  of  the  public  baths  administration  in  that 
city  as  evincing  a  tenden<7  to  look  upon  it  as  a 
public  necessity,  and  reported  that  over  2,274,000 
people  had  availed  themselves  in  the  eleven 
months  ending  November  30,  1909. 

J.  W.  Beatson,  of  the  National  Economic 
League,  Boston,  reported  on  the  extension  of 
economic  clubs  in  New  England  and  eastern 
cities,  with  memberships  ranging  from  200  to 
1,500  each,  where  nearly  500  subjects  had  been 
discussed. 

Seymour  C.  Lewis,  of  New  Haven,  C!onn.,  de- 
scribed the  purpose  and  limitations  of  the  tariff 
board  as  the  first  step  in  the  direction  of  a 
scientific  mastery  of  the  tariff  problem. 

Samuel  W.  Dyke,  Aubumdale,  Mass.,  stmmiar- 
ized  the  present  status  of  the  divorce  question  in 
the  United  States,  stating  that  the  present  ratio 
of  divorce  to  marriage  was  about  one  to  twelve; 
that  the  average  length  of  married  life  before 
divorce  for  the  past  twenty  years  was  9.9  years, 
and  that  separation  in  27  per  cent,  of  the  known 
cases  occurs  within  less  than  two  years  of  mar- 
ried life. 

Dr.  E.  E.  Holt,  of  Portland,  Me.,  presented  a 
paper  on  the  mathematical  formula  of  the  normal 
earning   ability  of  the   individual,   defining   the 
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earning  ability  as  composed  of  functional,  tech- 
nical and  competing  ability,  and  giving  a  specific 
value  to  each  one  of  the  elements  of  which  the 
bodily  organization  was  composed. 

Papers  read  by  title  or  by  abstract  were  one 
by  £.  L.  Blackshear,  of  Prairie  View,  Texas,  on 
the  ''American  Negro,"  and  another  by  Alberto 
Pectorino  on  "South  European  Immigration." 

John  Fbanexin  Cboweul, 
Acting  Secretary 

New  Yobk 


SOCIETIES  AND  ACADEMIES 

THE   BOTANICAL   SOODETT   OF  WASHINGTON 

The  sixty-second  regular  meeting  of  the  society 
was  held  at  the  Ebbitt  House,  April  23,  1910,  at 
eight  o'clock  p.m.;  President  Wm.  A.  Taylor  pre- 
sided. Robert  A.  Young  and  Harry  B.  Shaw 
were  elected  to  membership.  The  following  papers 
were  read: 
Charaoteriatio    Floral    Regione    of    Utah:    Ivab 

Tidebtbom. 

With  the  exception  of  the  region  about  St. 
George  and  possibly  along  the  Colorado  River, 
Uiah  may  be  divided  into  the  following  floral 
regions:  the  river  or  swamp  area,  Scirpetum; 
the  desert  or  mesa,  Saroohatetum;  the  foothills, 
including  the  lower  cafion,  Queroetum;  the  aspen 
region,  Populnetum;  the  fir  region,  Ahietum; 
there  is  no  strictly  alpine  region. 

The  first  mentioned  region,  Sdrpetum,  is  char- 
acterized by  Soirfma  occidentalia,  which  forms 
dense  colonies  in  places  and  can  be  distinguished 
at  some  distance  by  its  dark  green  aspect.  There 
are  numerous  other  aquatic  or  swamp  plants,  but 
the  rush  is  characteristic  of  the  area. 

The  second  region  has  a  number  of  character- 
istic plants,  among  which  abound  species  of 
Chtysothamnus  and  Atroplew,  which  cover  large 
areas  in  places.  The  greasewood,  however,  is  the 
most  characteristic  plant  of  that  region,  particu- 
larly in  the  saline  areas. 

In  the  foothill  region  are  found  the  pifion  and 
the  Utah  cedar,  and  in  the  cafions,  Quercue  Utah- 
ensie.  The  latter  is  a  shrub  found  at  an  altitude 
approximately  between  1,600  m.  and  2,000  m., 
and  characterizes  the  Quercetum,  In  this  region 
there  occur  a  number  of  shrubs,  such  as  PerO' 
phyllum,  Ceroocarpus  and  others. 

On  the  lower  mountain  sides  Populus  tremU' 
loidea  forms  a  distinct  belt.  This  region  is  very 
distinguishable  from  a  distance,  especially  in  the 
autumn  when  the  leaves  of  the  aspen  have  turned 
to  a  golden  yellow,  and  it  is  bordered  above  and 


below  by  the  dark  cedars  or  pifions,  with  the  still 
darker  firs  above.  The  aspens  ascend  the  moun- 
tain sides  to  about  2,850  m.  and  higher  under 
favorable  circumstances.  Mingled  with  the  as- 
pens and  ascending  above  to  3,000  m.  or  higher, 
we  find  the  Englemann  spruce  and  the  alpine  fir. 
Both  of  these  trees  reach  a  considerable  height 
in  protected  places  but  on  the  high  ridges  and 
summits  they  are  sometimes  reduced  to  mere 
shrubs. 

Arhena  laeiooarpa  is  the  characteristic  tree  of 
the  Abietum. 

Apparent    Mutations    in    Soil    Bacteria:    Easl 

Kbt.tjibman. 
Agricultural    Conditions   in   the   Panama   Canal 

Zone:  Wm.  A.  Taylob. 

A  general  account  of  the  agriculture  of  the 
Canal  Zone  as  seen  by  the  writer  in  a  recent  visit 
to  that  region.  The  primitive  methods  in  vogue 
were  illustrated  by  numerous  photographs. 

W.  W.  Stoobxesoeb, 
Corresponding  Secretary 

THE  AMERICAN  CHEMICAL  SOCIETY 
NEW  YOBK  SECTION 

The  eighth  regular  meeting  of  the  session  of 
1909-10  was  held  at  the  Chemists'  Club  on  Fri- 
day, May  6. 

Professor  Julius  Stieglitz,  of  the  University  of 
Chicago,  gave  a  talk  on  the  "  Electrolytic  Theory 
of  Oxidation  and  Reduction."  This  address  was  a 
logical  and  well-rounded  application  of  the  elee- 
trolytic  theory  to  all  classes  of  oxidation— by 
salts,  by  oxygen,  by  air,  by  nitric  acid,  by  per- 
manganate, etc.,  incluaing  oxidation  of  organic 
substances  like  sugar  and  formaldehyde.  The 
main  purpose  was  to  show  that  this  theory  can 
be  used  in  elementary  chemistry  and  as  a  work- 
ing basis  in  any  chemist's  every-day  ideas  of 
oxidation,  without  any  difficulty  whatever.  The 
address  was  illustrated  by  numerous  lecture  table 
experiments. 

Preceding  Professor  Stieglitz's  address,  the  fol- 
lowing papers  were  read: 

"  On  the  Action  of  Crushed  Quartz  upon  Nitrate 
Solutions,"  Harrison  E.  Patten. 

"  Stilbazoles  in  the  Quinazoline  Group,"  G.  D. 
Beal  and  M.  T.  Bogert. 

"Estimation  of  Iodine  in  Organic  Compounds 
and  other  Halogens,"  A.  F.  Sedoer  and  W.  £• 
MathewBon. 

C.  M.  Joyce, 
Secretary 
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Practical  Science:  Pbofessob  John  M.  Coui> 
TEB  881 

Botany  in  its  Relations  to  Agricultural  Ad' 
vancement:  C.  V.  Pifeb 889 

Scientific  Notes  and  News 900 

University  and  EduccUional  News  902 

Scientific  Books: — 

Poulton^s  Charles  Darrein  and  the  Origin 
of  Species:  V.  L.  K.  Austen  on  African 
Blood-sucking  Flies:  Pbofessob  Henbt  B. 
Wabd.  Marchal  on  Aposporie  et  8eeoualit4 
ohez  les  Mousses:  Db.  A.  F.  Blakksuse. 
Oeographicdl  Atlases  in  the  Library  of 
Congress:  Pbofessob  J.  Paui.  Goods 903 

Scientific  Journals  and  Articles 907 

Botanical  Notes  :'^ 

Forests  as  Gatherers  of  Nitrogen;  A  Study 
of  Peat-hog  Floras;  The  Principle  of  Ho- 
moeosis:  I^fbssob  Chabu:s  £.  ^essey  .  908 

Paleogeography  of  North  America:  Db.  Euot 
Blackweldeb  909 

Special  Articles: — 

Wehher*s  Brown  Fungus:  H.  S.  Fawcett. 
A  corrected  Classifioation  of  the  Edentates: 
H.  H.  Lane  912 

The    North   Carolina   Academy   of   Science: 
Db.  E.  W.  Gudgeb  914 

Societies  and  Academies: — 

The  Society  for  Experimental  Biology  and 
Medicine:  Db.  Euoene  L.  Ofie.  Section  of 
Biology  of  the  New  York  Academy  of  Sci- 
ences: Db.  W.  K.  Gbegobt,  L.  Hussakof. 
The  Philosophical  Society  of  Washington: 
R.  L.  FABiSr^  Northeastern  Section  of  the 
American  Chemical  Society:  K.  L.  Mabk   917 
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Hodion.  N.  T. 


PRACTICAL   SCIENCE '^ 

Men  who  spend  their  lives  in  universi- 
ties are  apt  to  develop  certain  nnf  ortnnate 
peculiarities.  These  peculiarities  may  not 
make  them  less  happy,  or  less  useful  to 
their  professional  students,  but  they  di- 
minish the  appreciation  of  the  community 
at  large.  In  the  life  of  an  instructor  or 
investigator  of  university  rank  there  is  a 
peculiar  kind  of  isolation  that  is  bound  to 
react. 

It  is  partly  the  isolation  of  a  subject, 
which  is  more  or  less  segregated  from  gen- 
eral human  interests,  at  least  in  the  aspects 
of  it  the  university  man  is  cultivating.  As 
a  consequence,  he  feels  that  his  world  is 
quite  apart  from  that  one  in  which  the 
majority  of  men  are  living.  He  is  con- 
scious of  an  interest  distinct  from  their 
interests,  which  seem  therefore  relatively 
trivial.  This  sense  of  intellectual  aloof- 
ness does  not  result  in  a  feeling  of  loneli- 
ness, but  rather  in  a  feeling  of  superiority, 
unconscious  in-  many  cases,  but  often 
naively  expressed. 

It  is  also  the  isolation  of  authority, 
which  comes  from  mastery  of  a  subject 
and  from  association  with  students  who 
recognize  this  mastery.  To  speak  with 
authority  in  intellectual  matters,  to  give  the 
deciding  word^  to  meet  a  constant  succes- 
sion of  inferiors,  is  apt  to  affect  any  man's 
brain.  Either  he  becomes  dogmatic  in  ex- 
pression, or  he  must  hold  himself  in  check 
with  an  effort.  It  is  the  same  reaction  that 
was  observed  in  the  case  of  the  clergy, 
when  acknowledged  authority  in  position 

^Address  at  the  winter  convocation,  1910,  of 
the  University  of  Chicago. 
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resTilted  in  an  assumption  of  authority  in 
belief. 

The  larger  the  university,  the  more  in- 
tense does  this  sense  of  the  isolation  of 
superiority  and  of  authority  become,  for  it 
is  stimulated  by  association  with  its  own 
kind.  There  is  much  honest  effort  to 
break  down  this  barrier  between  the  schol- 
ars who  represent  universities  and  the 
great  host  of  men  who  represent  the  com- 
munity. These  men  are  not  so  isolated, 
but  they  are  just  as  dogmatic  in  their  own 
way,  and  they  are  immensely  influential. 
Even  when  the  two  groups  mingle,  the 
scholar  is  often  only  a  man  of  incidental 
interest,  who  possesses  much  curious  infor- 
mation about  many  useless  things.  And 
the  scholar  usually  enjoys  being  drawn  out 
and  made  to  display  his  cuHosities,  for  it 
has  the  familiar  flavor  of  the  classroom, 
with  its  intellectually  inferior  students. 

Of  course  such  contact  between  scholar 
and  community  is  not  the  effective  one,  for 
it  is  merely  that  of  audience  and  enter- 
tainer. Here  are  two  groups  of  men,  both 
powerfully  equipped,  who  should  be  mutu- 
ally stimulating  in  all  that  makes  for  prog- 
ress. Mutual  stimulation  can  follow  only 
after  mutual  understanding.  It  is  not  for 
me  to  explain  the  community  to  the 
scholar,  but  rather  to  explain  the  scholar 
to  the  community.  Even  this  subject  is 
far  too  large,  for  scholarship  has  many 
phases,  all  the  way  from  artistic  apprecia- 
tion to  scientiflc  synthesis.  I  shall  try  to 
explain  in  outline  only  the  scientific  aspect 
of  scholarship,  and  its  significance  to  the 
community. 

It  is  evident  that  the  public  is  somewhat 
interested  in  scientific  research.  The  most 
available  index  of  the  present  interest  is 
furnished  probably  by  the  newspapers  and 
magazines,  which  try  either  to  respond  to 
the  desires  of  their  readers,  or  to  cultivate 
desires.      Even  a  cursory  examination  of 


the  material  tUey  furnish,  which  may  be 
said  to  deal  with  research,  shows  that  it  is 
scanty  in  amount,  sensational  in  form  and 
usually  wide  of  the  mark.  The  fact  that 
it  is  scanty  in  amount  is  a  cause  for  con- 
gratulation, if  it  must  involve  the  two  other 
features.  The  sensational  form  is  a  con- 
cession to  what  is  conceived  to  be  public 
taste;  and  while  to  a  scientific  man  this 
form  seems  to  exhibit  the  worst  possible 
tafite,  the  serious  objection  is  that  to  secure 
the  form  truth  is  usually  sacrificed.  Some 
of  the  results  of  this  kind  of  information 
are  as  follows: 

Men  ^igaged  in  research  are  looked  upon 
in  general  as  inoffensive  but  curious  and 
useless  members  of  the  social  order.  If  an 
investigator  touches  now  and  then  upon 
something  that  the  public  regards  as  use- 
ful, he  is  singled  out  as  a  glaring  excep- 
tion. If  an  investigation  lends  itself  to 
announcement  in  an  exceedingly  sensa- 
tional form,  as  if  it  were  uncovering 
deep  mysteries,  the  investigator  becomes  a 
''wizard,"  and  his  lightest  utterance  is 
treated  as  an  ofade.  The  result  is  that  if 
the  intelligent  reading  public  were  asked 
to  recite  the  distinguished  names  in  sci- 
ence, they  would  name  x>erhaps  one  or  two 
real  investigators  unfortunate  enough  to 
be  in  the  public  eye,  several  "wizards," 
and  still  more  charlatans.  The  great  body 
of  real  investigators  would  be  known  only 
to  their  colleagues,  thankful  that  they  were 
not  included  in  any  public  hall  of  fame. 
And  yet  the  public  is  not  to  be  blamed,  for 
it  is  giving  its  best  information;  and  the 
fact  that  it  has  even  such  information  indi- 
cates an  interest  l^at  would  be  wiser  were 
it  better  directed.  This  better  direction  is 
dammed  up  behind  a  wall  of  professional 
pride,  which  makes  an  investigator  look 
askance  at  any  colleague  who  has  broken 
through  it  The  intelligent  public  is  cer- 
tainly interested,  but  it  is  just  as  ceitieunly 
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not  intelligently  interested.  I  wish  to  an- 
alyze the  situation  briefly. 

There  is  a  conventional  application  of 
the  term  science,  which  I  will  use  for  con- 
venience. Thus  applied,  there  has  arisen 
a  classification  of  science  into  two  phases, 
called  pure  science  and  applied  science. 
This  distinction  is  one  that  not  only  exists 
in  the  public  mind,  but  it  is  also  reinforced 
by  published  statements  from  colleges  and 
universities.  An  attempt  to  define  these 
two  kinds  of  science  reveals  the  fact  that 
the  distinction  is  a  general  impression 
rather  than  a  clear  statement.  A  general 
impression  is  usually  sufficient  for  the 
public,  but  it  ought  not  to  be  sufficient  for 
the  universities. 

If  the  impression  be  analyzed,  it  seems 
that  pure  science  is  of  no  material  service 
to  mankind;  and  that  applied  science  has 
to  do  with  the  mechanism  of  our  civiliza- 
tion. The  distinction,  therefore,  is  based 
upon  material  output.  In  other  words, 
pure  science  only  knows  things,  while  ap- 
plied science  knows  how  to  do  things.  This 
impression,  rather  than  distinction,  has 
been  unfortunate  in  several  ways. 

The  public,  as  represented  by  the  mod- 
em American  community,  believes  in  doing 
things ;  and  therefore  to  them  pure  science 
seems  useless,  and  its  devotees  appear  as 
ornamental  rather  than  as  vital  members 
of  human  society,  to  be  admired  rather 
than  used.  The  reaction  of  this  sentiment 
upon  opportunities  for  the  cultivation  of 
pure  science  is  obvious. 

On  the  other  hand,  the  universities,  as 
represented  by  their  investigators,  believe 
in  knowing  things;  and  therefore  to  them 
applied  science  seems  to  be  a  waste  of  in- 
vestigative energy,  and  its  devotees  appear 
to  be  unscientific,  very  useful,  but  not  to 
be  acknowledged  as  belonging  to  the  sci- 
entific cult. 

The  reaction  of  this  sentiment  sometimes 


has  been  to  avoid  the  investigation  of  prob- 
lems that  have  an  obvious  practical  appli- 
cation, and  to  justify  Lowell's  definition  of 
a  university  as  "a  place  where  nothing 
useful  is  taught." 

In  this  atmosphere  of  mutual  misunder- 
standing the  public  and  the  universities 
have  continued  to  exist  and  to  make  prog- 
ress, all  the  time  acknowledging  their  inter- 
dependence by  mutual  service. 

In  recent  yeara,  however;  a  new  spirit  is 
taking  possession  of  the  public  and  it  has 
invaded  the  universities.  In  fact,  so  con- 
spicuous have  the  universities  become  in 
the  movement  that  they  seem  to  be  the 
leaders ;  certainly  they  furnish  the  trained 
leaders.  The  new  spirit  that  is  beginning 
to  dominate  increasingly  is  the  spirit  of 
mutual  service.  It  is  called  by  a  variety 
of  names,  dependent  upon  the  group  that 
proclaims  it;  it  is  narrow  or  broad  in  its 
application,  dependent  upon  the  moral  and 
intellectual  equipment  of  its  promoters; 
but  it  is  the  same  enduring  idea. 

The  university  is  no  longer  conceived  of 
as  a  scholastic  cloister,  a  refuge  for  the 
intellectually  impractical ;  but  as  an  organ- 
ization whose  mission  is  to  serve  society  in 
the  largest  possible  way.  Furthermore, 
this  service  is  conceived  of  not  merely  as 
the  indirect  contribution  of  trained  minds, 
a  contribution  of  inestimable  value,  as  we 
believe ;  but  also  as  the  direct  contribution 
of  assistance  in  solving  the  problems  that 
confront  community  life. 

This  new  animating  spirit  is  so  attract- 
ive aad  inspiring,  appealing  to  what  seem 
to  be  our  best  impulses,  that  it  threatens  to 
become  a  real  danger  not  only  to  universi- 
ties, but  to  the  whole  scheme  of  education 
down  to  the  primary  school.  The  reaction 
is  natural,  and  therefore  inevitable ;  but  its 
demands  must  be  recognized  as  represent- 
ing the  primary  and  extreme  recoil  stage  of 
a  new  motive.     The  new  motive  must  not 
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eliminate  all  the  old  motives,  but  must  ad- 
just itself  efficiently  among  them.  For 
example,  there  is  abroad  an  increasingly 
insistent  demand  that  in  the  primary  and 
secondary  schools  all  instruction  in  pure 
science  shall  be  discarded  and  various 
forms  of  applied  science  substituted,  the 
imaginary  distinction  being  that  which  has 
been  indicated.  The  same  pressure  is  be- 
ing felt  in  the  college,  not  to  the  extent  of 
substitution,  but  to  the  extent  of  adding 
impossible  courses  and  weakening  existing 
ones.  My  present  thesis,  however,  is  inter- 
ested chiefly  in  the  fact  that  the  same  pres- 
sure has  begun  to  be  applied  to  the  re- 
search work  at  universities.  This  pressure 
is  applied  not  only  by  public  demand, 
which  voices  the  supporting  constituency 
of  most  universities,  especially  of  the  mid- 
dle west;  but  also  by  the  extensive  scien- 
tific work  of  state  and  federal  govern- 
ments, in  which  for  the  most  part  the  im- 
mediate practical  aspect  must  dominate. 
The  more  recent  developments  at  our  state 
universities  are  impressive  illustrations  of 
this  pressure ;  and  as  a  result,  in  such  uni- 
versities scientific  research,  'in  connection 
with  problems  that  do  not  seem  to  be  re- 
lated at  present  to  the  welfare  of  the  com- 
munity, is  living  in  a  depressing  atmos- 
phere. 

It  is  time  for  the  public  and  for  the 
managers  of  universities  to  understand  the 
real  relation  that  exists  between  what  they 
have  been  pleased  to  call  pure  science  and 
applied  science.  I  can  not  hope  to  make  a 
statement  that  will  appeal  to  all  concerned, 
but  it  may  serve  some  useful  purpose. 

As  an  introductory  illustration,  there 
may  be  outlined  the  usual  steps  that  sci- 
ence has  taken  in  the  material  service  of 
mankind.  An  investigator,  stimulated 
only  by  what  has  been  called  **the  delirious 
but  divine  desire  to  know,"  is  attracted 
by  a  problem.     No  thought  of  its  useful- 


ness in  a  material  way  is  in  his  mind;  he 
wishes  simply  to  make  a  contribution  to 
knowledge.  No  one  can  appreciate  the 
labor,  the  patience,  the  intellectual  equip- 
ment involved  in  such  work  unless  he  has 
undertaken  it  himself.  The  investigator 
succeeds  in  solving  his  problem,  and  is 
satisfied.  Later,  perhaps  many  years  later, 
some  other  scientific  man  discovers  that  the 
results  of  the  former  may  be  used  to  revo- 
lutionize some  process  of  manufacture, 
some  method  of  transportation  or  commu- 
nication, some  empirical  formula  of  agri- 
culture, some  practise  in  medicine  or  sur- 
gery. The  application  is  made  and  the 
world  applauds ;  but  the  applause  is  chiefly 
for  the  second  man,  the  practical  man* 
Any  analysis  of  the  situation,  however, 
shows  that  to  the  practical  result  both  men 
contributed,  and  in  that  sense  both  men, 
the  first  no  less  than  the  second,  were  of 
immense  material  service.  The  ratio  that 
exists  between  scientific  men  of  the  first 
type  and  those  of  the  second  is  not  known, 
but  there  is  very  great  disparity. 

Another  illustration  is  needed  as  a  cor> 
oUary.  In  this  case  an'  investigator,  stim- 
ulated by  the  desire  to  serve  the  commu- 
nity, is  attracted  by  a  problem.  He  abo 
wishes  to  make  a  contribution  to  knowl- 
edge. He  succeeds  in  solving  his  problem, 
perhaps  makes  his  own  application,  and  is 
satisfied.  Later,  some  other  scientific  man 
discovers  that  the  results  of  the  former 
may  be  used  to  revolutionize  certain  funda- 
mental conceptions  of  science.  His  state- 
ment is  made  and  the  scientific  world  ap- 
plauds; and  this  time  also  the  applause  is 
chiefly  for  the  second  man,  the  pure  scien- 
tist. The  analysis  of  this  case  shows,  how- 
ever, that  to  the  scientific  result  both  men 
contributed;  and  that  both  men  were  of 
large  scientific  service. 

A  third  illustration  is  needed  to  com- 
plete the  real  historical  picture  of  progress 
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in  scientific  knowledge  and  in  its  material 
applications.  A  practical  man,  not  trained 
as  an  investigator,  faces  the  problem  of 
obtaining  some  new  and  useful  result.  His 
only  method  is  to  apply  empirically  certain 
formulae  that  have  been  developed  by  sci- 
ence, but  with  ingenuity  and  patience  he 
succeeds,  although  he  is  not  able  to  analyze 
his  results.  And  yet,  his  procedure  reveals 
to  a  trained  investigator  a  method  or  cer- 
tain data  that  lead  to  a  scientific  synthesis 
of  the  first  order. 

With  such  illustrations  taken  to  repre- 
sent the  actual  historical  situation,  what 
may  be  some  of  the  conclusions  t 

It  is  evident  that  responsibility  for  the 
material  results  of  science  is  to  be  shared 
by  those  engaged  in  pure  science,  those 
engaged  in  applied  science  and  those  not 
trained  in  science  at  all.  The  only  distinc- 
tion is  not  in  the  result,  therefore,  but  in 
the  intent  As  one  of  my  colleagues  has 
aptly  said,  the  difference  between  pure  sci- 
ence and  applied  science,  in  their  practical 
aspects,  resolves  itself  into  the  difference 
between  murder  and  manslaughter;  it  lies 
in  the  intention.  So  long  as  the  world  gets 
the  results  of  science,  it  is  not  likely  to 
trouble  itself  about  the  intention.  In  every 
end  result  of  science  that  reaches  the  pub- 
lic, there  is  an  inextricable  tangle  of  con- 
tributions. Between  the  source  of  energy 
and  the  point  of  application,  there  may  be 
much  machinery,  and  perhaps  none  of  it 
can  be  eliminated  from  the  final  estimate 
of  values.  And  yet,  the  public  is  in 
danger  of  gazing  at  the  practical  electric 
light  and  forgetting  the  impractical  power 
house ;  and  schools  are  being  asked  to  turn 
on  the  electric  light  and  to  shut  off  the 
power  house. 

Another  conclusion  is  that  all  applica- 
tion must  have  something  to  apply,  and 
that  application  alone  would  presently  re- 
sult in  sterility.     There  must  be  perennial 


contributions  to  knowledge,  with  or  with- 
out immediately  useful  intent,  that  appli- 
cation may  possess  a  wide  and  fertile  field 
for  cultivation.  It  is  just  here  that  the 
menace  to  education  is  evident.  When 
education  in  science  becomes  a  series  of 
prescriptions,  to  be  followed  without  un- 
derstanding  and  without  perspective,  it 
will  train  apprentices  rather  than  intelli- 
gent thinkers.  Of  course  there  is  a  place 
for  just  this  kind  of  training  and  there  are 
individuals  who  need  it;  but  the  place  does 
not  seem  to  be  the  schools  for  general  edu- 
cation, and  the  individuals  are  evidently 
not  all  those  who  pass  through  these 
schools,  or  even  a  majority  of  them. 

A  third  conclusion  is  that  there  is  noth- 
ing inherent  in  useful  problems  that  would 
compel  their  avoidance  by  an  investigator 
who  wishes  to  contribute  to  knowledge. 
While  such  an  investigator  should  never 
be  handicapped  by  the  utilitarian  motive, 
at  the  same  time  he  should  never  be  per- 
versely non-utilitarian.  I  feel  free  to 
make  this  statement,  for  perhaps  no  field, 
within  the  confines  of  my  own  general 
subject,  seems  to  be  more  non-utilitarian 
than  the  special  one  I  have  chosen  to  cul- 
tivate. There  is  no  reason  why  a  univer- 
sity, especially  one  dominated  by  research, 
should  not  include  among  its  investiga- 
tions some  that  are  of  immediate  concern 
to  the  public  welfare. 

A  final  conclusion  may  be  that  all  sci- 
ence is  one ;  that  pure  science  is  often  im- 
mensely practical;  that  applied  science  is 
often  very  pure  science ;  and  that  between 
the  two  there  is  no  dividing  line.  They 
are  like  the  end  members  of  a  long  and 
intergrading  series;  very  distinct  in  their 
isolated  and  extreme  expression,  but  com- 
pletely connected.  If  distinction  must  be 
expressed  in  terms  where  no  sharp  distinc- 
tion exists,  what  seems  to  me  to  be  a  happy 
suggestion,  made  by  one  of  my  colleagues. 
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is  the  distinction  expressed  by  the  terms 
fundamental  and  superficial.  They  are 
terms  of  comparison  and  admit  of  every 
intergrade.  In  general,  a  university  de- 
voted  to  research  should  be  interested  in 
the  fundamental  things  of  science,  the 
larger  truths,  that  increase  the  general 
perspective  of  knowledge  and  may  under- 
lie the  possibilities  of  material  progress 
in  many  directions.  On  the  other  hand, 
the  immediate  material  needs  of  the  com- 
munity are  to  be  met  by  the  superficial 
things  of  science,  the  external  touch  of 
more  fundamental  things.  The  series  may 
move  in  either  direction,  but  its  end  mem- 
bers must  always  hold  the  same  relative 
positions.  The  first  stimulus  may  be  our 
need,  and  a  superficial  science  meets  it, 
but  in  so  doing  it  may  put  us  on  the  trail 
that  leads  to  the  fundamentals  of  science. 
On  the  other  hand,  the  fundamentals  may 
be  gripped  first,  and  only  later  find  some 
superficial  expression.  The  series  is  often 
attacked  first  in  some  intermediate  region, 
and  probably  most  of  the  research  in  pure 
science  may  be  so  placed;  that  is,  it  is  rela- 
tively fundamental ;  but  it  is  also  relatively 
superficial.  The  real  progress  of  science 
is  always  from  the  superficial  toward  the 
fundamental;  and  the  more  fundamental 
are  our  results,  the  more  extensive  may  be 
their  superficial  expression.  In  short,  my 
subject,  '* practical  science,"  is  no  subject 
at  all,  if  it  implies  a  special  kind  of  science, 
for  aU  science  is  practical. 

I  can  not  leave  science  in  the  position  of 
working  on  the  chance  that  some  of  its  re- 
sults some  day  may  be  found  to  be  of  mar 
terial  service  to  mankind.  I  have  been 
speaking  the  language  of  those  who  meas- 
ure usefulness  in  terms  of  its  market  price, 
and  even  at  that  low  level  the  results  of 
science  easily  control  the  market.  Per- 
haps there  are  some  who  think  that  this  is 
the  only  level  at  which  the  usefulness  of 


science  is  conspicuous;  for  it  is  often 
thought  of  as  the  Pullman  car  of  our  civili- 
zation, and  not  the  passenger;  somettiing 
that  contributes  to  our  convenience  and 
comfort,  but  something  quite  apart  from 
our  intellectual  and  moral  selves. 

To  my  mind,  the  largest  usefulness  of 
science,  its  contribution  of  immeasurable 
value  to  human  welfare,  is  on  the  inteUeo- 
tual  level.  It  has  developed  and  is  con- 
tinuing to  develop  the  scientific  attitude 
of  mind,  an  attitude  that  has  literally 
revolutionized  thinking,  so  that  all  subjects 
and  all  education  have  become  scientific. 
No  more  impressive  testimony  to  this  wide 
and  revolutionary  influence  of  the  sci- 
entific spirit  could  be  given  than  that  conr 
tained  in  the  numerous  memorial  volumes 
of  last  year  in  honor  of  Charles  Darwin, 
for  his  contribution  was  not  so  much  the 
theory  of  natural  selection  as  the  scientific 
point  of  view.  Perhaps  the  volume  from 
his  own  university  illustrates  this  most 
compactly.  It  contains  papers  written  by 
29  men,  easily  among  the  leaders  in  their 
respective  fields,  and  representing  the 
widest  possible  range  of  universities,  and 
all  united  in  saying  that  this  embodiment 
of  the  scientific  spirit  revolutionized  not 
only  zoology  and  botany  and  geology  and 
astronomy,  but  also  the  study  of  language, 
of  history,  of  sociology,  of  philosophy  and 
of  religion.  This  means  that  all  subjects 
worthy  of  study  and  worthily  studied  have 
become  scientific.  It  also  means  that  this 
same  scientific  attitude  is  available  for  our 
social  problems,  immensely  more  impor- 
tant and  vital  than  our  material  problems, 
for  they  deal  with  human  welfare.  'Witti- 
out  attempting  to  analyze  in  any  adequate 
way  what  has  been  called  the  scientific  at- 
titude of  mind,  or  the  scientific  spirit^  I 
wish  to  indicate  three  of  its  useful  char- 
acteristics. 

1.  It  is  a  spirit  of  enquiry.— In  our  ex* 
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perience,  we  encounter  a  vaat  body  of  e»- 
tablished  belief  in  reference  to  all  impor- 
tant subjects,  such  as  society,  government, 
education,  religion,  etc.  It  is  well  if  our 
encounter  be  only  objective,  for  it  is  gen- 
erally true,  and  a  more  dangerous  fact, 
that  we  find  ourselves  cheri^ing  a  large 
body  of  belief,  often  called  hereditary,  but 
of  course  the  result  of  early  association. 
Nothing  seems  more  evident  than  that  all 
this  established  belief  that  we  encounter 
belongs  to  two  categories:  the  priceless  re- 
sult of  generations  of  experience,  and 
heirloom  rubbish.  Toward  this  whole  body 
of  belief  the  scientific  attitude  of  mind  is 
one  of  unprejudiced  inquiry.  So  far  as  the 
attitude  is  prejudiced,  it  is  unscientific. 
This  is  not  the  spirit  of  iconodasm,  but 
an  examination  of  the  foundations  of  be- 
lief. It  is  evident  that  this  spirit  is  dia- 
metrically opposed  to  intolerance,  and  that 
it  can  find  no  common  ground  with  those, 
who  aflSrm  confidently  that  the  present  or- 
ganization of  society  is  as  good  as  it  can 
be;  that  our  republic  represents  the  high- 
est possible  expression  of  man  in  reference 
to  government;  that  the  past  has  discov- 
ered all  that  is  best  in  education ;  that  the 
mission  of  religion  is  to  conserve  the  past 
rather  than  to  grow  into  the  future.  This 
is  not  the  spirit  of  unrest,  of  discomfort, 
but  the  evidence  of  a  mind  whose  every 
avenue  is  open  to  the  approach  of  truth 
from  every  direction.  For  fear  of  being 
misunderstood,  I  hasten  to  say  that  this 
beneficial  result  of  scientific  training  does 
not  come  to  all  those  who  cultivate  it,  any 
more  than  is  the  Christ-like  character  de- 
veloped in  all  those  who  profess  Christian- 
ity. I  regret  to  say  that  even  some  who 
bear  great  names  in  science  have  been  as 
dogmatic  as  the  most  rampant  theologian. 
But  the  dogmatic  scientist  and  theologian 
are  not  to  be  taken  as  examples  of  "the 
I)eaceable    fruits    of    righteousness,"    for 


the  general  ameliorating  influence  of  re^ 
ligion  and  of  science  are  none  the  less  ap- 
parent. It  is  not  the  speech  of  the  con- 
spicuous few  that  is  leavening  the  lump  of 
human  thought,  but  the  -quiet  work  of 
thousands  of  teachers. 

2.  It  is  a  spirit  which  demands  that  a 
claimed  cause  shall  he  demonstrated,— 
It  is  in  the  laboratory  that  one  first  really 
appreciates  how  many  factors  must  be 
taken  into  the  count  in  considering  any 
result,  and  what  an  element  of  uncertainty 
an  unknown  factor  introduces.  Even 
when  the  factors  of  some  simple  result  are 
well  in  hand,  and  we  can  combine  them 
with  reasonable  certainty  that  the  result 
will  appear,  we  may  be  entirely  wrong  in 
our  conclusion  as  to  what  in  the  combinar 
tion  has  produced  the  result.  For  ex- 
ample, the  forms  of  certain  plants  were 
changed  at  will,  by  supplying  to  their 
surrounding  medium  various  substances* 
It  was  easy  to  obtain  definite  results,  and 
it  was  natural  to  conclude  that  the  chem- 
ical structure  of  these  particular  sub- 
stances produced  the  result,  and  our 
prescription  was  narrowed  to  certain  sub- 
stances. Later  it  was  discovered  that  the 
results  are  not  due  to  the  chemical  nature 
of  the  substances,  but  to  a  physical  condi- 
tion developed  by  their  presence,  a  condi- 
tion which  may  be  developed  by  other 
substances  or  by  no  substances;  and  so 
our  prescription  was  much  enlarged. 

There  is  a  broad  application  here.  In 
education,  we  are  in  danger  of  slavery  to 
subjects.  Having  observed  that  certain 
ones  may  be  used  to  produce  certain  re- 
sults, we  prescribe  tihem  as  essential  to  the 
process,  without  taking  into  account  the 
possibility  that  other  subjects  may  pro- 
duce similar  results.  In  religion,  we  are 
in  danger  of  formulating  some  specific 
line  of  conduct  as  essential  to  the  result, 
and  of  condemning  those  who  do  not  ad- 
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here  to  it.  That  there  may  be  many  lines 
of  approach  to  a  given  result,  if  that  result 
be  a  general  condition,  is  a  hard  lesson 
for  mankind  to  learn. 

If  it  is  so  difficult  to  get  at  the  real  fac- 
tors of  a  simple  result  in  the  laboratory, 
and  still  more  difficult  to  interpret  the 
significance  of  factors  when  found,  in 
what  condition  must  we  be  in  reference  to 
the  immensely  more  complex  problems  that 
confront  us  in  social  organization,  govern- 
ment, education  and  religion,  especially 
when  it  is  added  that  the  vast  majority  of 
those  who  have  offered  answers  to  these 
problems  have  had  no  conception  of  the 
difficulties  involved  in  reaching  truth? 
The  proper  effect  of  such  knowledge  is  not 
despair,  but  an  attentive  and  receptive 
mind. 

The  prevailing  belief  among  the  un- 
trained is  that  any  result  may  be  explained 
by  some  single  factor  operating  as  a  cause. 
They  seem  to  have  no  conception  of  the 
fact  that  the  cause  of  every  result  is  made 
up  of  a  combination  of  interacting  factors, 
often  in  numbers  and  combinations  that  are 
absolutely  bewildering  to  contemplate. 
An  enthusiast  discovers  some  one  thing 
which  he  regards  and  perhaps  all  right- 
thinking  people  regard  as  an  evil  in  so- 
ciety or  in  government,  and  straightway 
this  explains  for  him  the  whole  of  our 
present  unhappy  condition.  This  particu- 
lar tare  must  be  rooted  up,  and  rooted  up 
immediately,  without  any  thought  as  to 
the  possible  destruction  of  the  plants  we 
must  cultivate. 

This  habit  of  considering  only  one  fac- 
tor, when  perhaps  many  are  involved,  in- 
dicates a  very  primitive  and  untrained 
condition  of  mind.  It  is  fortunate  when 
the  leaders  of  public  sentiment  have  got- 
ten hold  of  one  real  factor.  They  may 
overdo  it,  and  work  damage  by  insisting 
upon  some  special  form  of  action  on  ac^ 


count  of  it,  but  so  far  as  it  goes  it  is  the 
truth.  It  is  more  apt  to  be  the  ease,  how- 
ever, that  the  factor  claimed  holds  no  re- 
lation whatsoever  to  the  result.  This  is 
where  political  demagoguery  gets  in  its 
most  unrighteous  work,  and  is  the  soil  in 
which  the  noxious  weeds  of  destruetive 
socialism,  charlatanism  and  religious  cant 
flourish. 

3.  It  keeps  one  close  to  the  facts.— 
There  seems  to  be  abroad  a  notion  that  one 
may  start  with  a  single  well-attested  faet, 
and  by  some  logical  machinery  construct 
an  elaborate  system  and  reach  an  authentic 
conclusion,  much  as  the  world  has  imagined 
that  Cuvier  could  do  if  a  single  bone  were 
furnished  him.  The  result  is  bad,  even 
though  the  fact  may  have  an  unclouded 
title.  But  it  happens  too  often  that  great 
superstructures  have  been  reared  upon  a 
fact  which  is  claimed  rather  than  demon- 
strated. Facts  are  like  stepping  stones; 
so  long  as  one  can  get  a  reasonably  close 
series  of  them  he  can  make  some  progress 
in  a  given  direction,  but  when  he  steps 
beyond  them  he  flounders.  As  one  travels 
away  from  a  fact  its  significance  in  any 
conclusion  becomes  more  and  more  attaau- 
ated,  until  presently  the  vanishing  point  is 
reached,  like  the  rays  of  light  from  a 
candle.  A  fact  is  really  influential  only  in 
its  own  immediate  vicinity ;  but  the  whole 
structure  of  many  a  system  lies  in  the 
region  beyond  the  vanishing  point. 

Such  'Wain  imaginings"  are  delightfully 
seductive  to  many  people,  whose  life  and 
conduct  are  even  shaped  by  them.  I  have 
been  amazed  at  the  large  development  of 
this  phase  of  emotional  insanity,  commonly 
masquerading  under  the  name  of  '^subtle 
thinking."  Perhaps  the  name  is  expres- 
sive enough,  if  it  means  thinking  without 
any  material  for  thought  And  is  not 
this  one  great  danger  of  our  educational 
schemes,  when  special  stress  is  laid  upon 
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training  t  There  is  danger  of  setting  to 
work  a  mental  machine  without  giving  it 
soitable  material  upon  which  it  may  oper- 
ate, and  it  reacts  upon  itself,  resulting  in  a 
sort  of  mental  chaos.  An  active  mind, 
turned  in  upon  itself,  without  any  valuable 
objective  material,  certainly  can  never 
reach  any  very  reliable  results.  It  is  the 
trained  scientific  spirit  which  recognizes 
that  it  is  dangerous  to  stray  away  very  far 
from  the  facts,  and  that  the  farther  one 
strays  away  the  more  dangerous  it  becomes, 
and  almost  inevitably  leads  to  self-decep- 
tion. 

It  is  such  an  attitude  of  mind  that  scien- 
tific training  is  contributing  to  the  service 
of  mankind.  This  does  not  mean  that  all 
scientific  men  exhibit  this  attitude  to  the 
full,  but  that  it  is  their  ideal.  This  ideal 
has  realized  some  tremendous  results  dur- 
ing the  last  half  century,  and  there  is  every 
evidence  that  it  is  accumulating  momen- 
tum for  a  much  larger  expression.  Com- 
pared with  this  contribution,  the  material 
usefulness  of  science  seems  tawdry.  In 
general,  the  world's  standards  of  useful- 
ness are  tawdry,  but  education  ought  to 
correct  them  rather  than  maintain  them. 

The  conclusion  is  that  all  science  is  im- 
measurably useful,  from  fundamental  to 
superficial,  on  the  material  plane  and  on 
the  intellectual  plane;  and  that  in  these 
two  regions  of  human  need  it  is  the  most 
valuable  practical  asset  the  world  possesses. 

John  M.  Coulteb 


BOTANY  IN  ITS  RELATIONS  TO  AGRICUL- 
TURAL   ADVANCEMENT  "^ 

Few  things  are  more  interesting  to  one 
of  a  philosophic  cast  of  mind,  especially 
if  he  be  something  of  a  botanist  or  agri- 
culturist, than  a  growing  collection  of 
plant  varieties.  However  sluggish  of  in- 
tellect one  may  be,   such   a  collection— 

^Address  of  the  retiring  president  before  the 
Botanical  Society  of  Washington,  March  6,  1010. 


representing  forms  developed  in  the  long 
history  of  the  cultivator's  art— is  sure  to 
excite  one's  interest  regarding  their  origin. 
At  first  thought  it  would  seem  that  as 
practically  all  of  the  numerous  varieties 
that  exist  in  cultivated  plants  have  been 
developed'  as  it  were  under  the  eye  of  the 
grower,   we   should   have   a  pretty  clear 
understanding  and  agreement  as  to  their 
mode  of  origin.     Yet  few  subjects  have 
proved  more  perplexing.     The  stock  an- 
swer of  the  breeder  or  gardener  to  one's 
inquiries  is  usually  embodied  in  the  words 
sports  and  hybrids.     Is  this  answer  ade- 
quate t     The  enormous  importance  of  the 
subject,  it  would  seem,  should  have  in- 
cited the  most  intensive  study  into  the 
problem.     Pew  plants  in  their  ordinary 
wild  forms  will  repay  cultivation.     It  is 
only  through  their  improvement  that  a 
permanent    agriculture    became    possible. 
The  very  baflBing  nature  of  the  problems 
presented,  instead  of  attracting  students, 
seems  to  have  repelled  them.    Systematic 
botanists    have    looked    upon    cultivated 
plant  varieties  as  artificial  products— use- 
ful, no  doubt,  but  utterly  subversive  to  no- 
tions of  classification  obtained  from  plants 
in  their  natural  habitats.    Therefore,  they 
have  been  neglected  and  no  plants  are  so 
rare  in  museum  collections  as  our  common 
cultivated  ones.    Such  a  thing  as  a  reason- 
ably   complete    herbarium    of    cultivated 
plant  varieties  nowhere  exists.     The  nat- 
ural result  of  this  has  been  that  the  sys- 
tematic botany  of  cultivated  plants  is  in 
woeful  confusion.     As  a  rule,  numerous 
botanical    species    have    been    based    on 
purely  agricultural  varieties,  but  in  some 
cases  the  opposite  extreme  is  found  and 
perfectly  distinct  species  are  confused  as 
garden   varieties.     As   a    natural    conse- 
quence of  this  neglect  by  botanists,  the 
great  mass  of  information  we  have  con- 
cerning any   cultivated   plant  is   largely 
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the  work  of  men  of  little  or  no  botanical 
training. 

With  the  establishment  of  the  numerous 
agricultural    experiment    stations    in    all 
parts  of  the  world,  the  doors  were  opened 
wide  to  scientific  men  to  work  for  the  ad- 
vancement of  agriculture.    It  is  instruct- 
ive to  review  the  general  trend  of  what 
took  place  in  the  fields  of  agronomy  and 
horticulture,  which,  broadly  speaking,  not 
only   cover    the    whole    subject   of    crop 
plants,  but  soils  as  well.    Qenerally  speak- 
ing, there  are  four  potent  and  more  or 
less  controllable  factors  which  affect  the 
yield  of  crops.    These  are  tillage,  fertiUz" 
era,  rotations  and  variety  of  pUmt.     To 
these  might  be  added  the  prevention  of 
loss    by    diseases    or    insects.      Broadly 
speaking,   three   types   of   scientific   men 
went  into  agronomic  work.     First,  those 
who  were  interested  in  the  study  of  fer- 
tility.   For  the  most  part,  these  men  were 
and  are  chemists  and  they  have  studied 
their  problem  largely  or  wholly  from  a 
chemical  standpoint.     Probably  as  a  re- 
sult of  their  chemical  training  the  field 
plot  work  of  these  investigators  is  by  far 
the  most  accurate  agronomic  field  work 
conducted.     The  theoretical  side  of  the 
subject  of  soil  fertility  has  recently  been 
stimulated    by   vigorous    attacks    on    the 
long-accepted   theory   of    available   plant 
food— an      explanation      so      luminously 
simple  that  a  few  pages  of  text  su£Sced  to 
tell  the  whole  story.    It  may  devoutly  be 
hoped  that  a  renewed  activity  in  the  study 
of  fertility  may  stimulate  botanical  work 
on   the  nutrition  side  of  the  problem — 
which  is  pretty  nearly  where  Sachs  left  it 
forty  years  ago.    The  second  class  of  sci- 
entific men  who  were  attracted  to  agro- 
nomic   work    were    botanists.      In    large 
measure,  these  men  undertook  investiga- 
tions dealing  with  plant  diseases,  with  the 
end  in  view  of  preventing  or  curtailing 


the    serious    losses    resulting    from   such 
causes.     The  results  of  their  work  fur- 
nish the  best  contributions  that  botany 
has  thus  far  conferred  on  agriculture  in 
this  country.     So  far  as  field  crops  are 
concerned,   there   are  decided  limitations 
to  the  use  of  any  direct  preventive  meth- 
ods such  as  spraying.     As  a  natural  re^ 
suit,  investigators  of  the  diseases  of  such 
plants  were  forced  to  adopt  one  of  two 
lines  of  approach  to  the  solution  of  the 
problems    involved.      They    could    either 
seek  for  immune  or  resistant  varieties  or 
they  could  make  a  comprehensive  study 
of  the  crop  and  the  disease  and  endeavor 
by  such  indirect  methods  as  rotations  to 
curtail  the  disease  loss.    In  either  case  the 
result  was  that  the  pristine  patholo^st 
often  graduated  into  an  agronomist.    The 
third  class  of  men  who  went  into  crop  in- 
vestigations were  generally  termed  agri- 
culturists     and      horticulturists.       They 
constituted    by    far    the    most    diverse 
group.    In  a  few  cases  they  were  simply 
good  farmers.     In  some  cases  they  were 
men   of   very   broad  training.     For  the 
most    part    they    were    men    with    good 
general   equipment.     To   these   men  fell 
the  great  bulk  of  the  field  work  involv- 
ing principally  investigations  into  tillage, 
rotations  and  the  testing  of  crop  varie- 
ties.    It  thus  fell  largely  to  this  third 
class  to  investigate  the  complex  problems 
of  plant  varieties.    Even  in  the  few  cases 
where     experiment-station     agriculturistB 
and    horticulturists    had    good    botanical 
training,    the    diverse    problems    facing 
them  as  well  as  paucity  of  literature  gave 
little  opportunity  for  far-reaching  studies. 
Generally  speaking,  one  of  two  plans  was 
pursued.    In  the  one  case  a  series  of  va- 
rieties was  grown,  and  all  but  a  few  of  the 
apparently    most    promising    were    dis- 
carded without  further  ado.    In  the  other 
case  more   or  less  fuU  information  was 


June  10,  1910] 


SCIENCE 


891 


published  re^rding  each  of  the  varieties 
tested.  Further  investigations  have 
clearly  revealed  the  very  superficial  nar 
ture  of  most  of  these  varietal  studies.  In 
general,  the  collections  consisted  of  such 
varieties  as  could  be  gathered  locally  and 
through  seedsmen.  In  only  a  few  cases 
have  specimens  been  preserved,  so  that  it 
is  not  possible  now  to  verify  or  determine 
the  varieties  grown,  though  in  many  cases 
it  is  certain  from  the  notes  that  the  va- 
riety published  on  was  not  true  to  name. 
There  has  thus  been  placed  on  record  a 
mass  of  misinformation  regarding  many 
varieties.  In  my  opinion,  at  least  fifty 
per  cent,  of  the  varieties  that  have  been 
published  upon  are  either  untrue  to  name 
or  unidentifiable.  I  hox>e  I  may  not  seem 
to  be  pessimistic  in  portraying  the  pres- 
ent status  of  much  of  the  published  infor- 
mation on  crop  varieties.  It  is  the  natu- 
ral result  of  neglect  by  men  of  proper 
training  to  do  accurate  work  of  a  purely 
botanical  character.  As  an  indirect  re- 
sult of  this  failure  by  botanists  to  apply 
their  trained  skill  to  the  problems  of  agri- 
culture, especially  as  concerns  knowledge 
of  crop  varieties,  there  has  arisen  the  idea 
that  training  in  systematic  botany  can 
not  be  of  particular  assistance  to  agricul- 
ture. Therefore,  it  has  all  but  disap- 
peared from  college  curricula  at  least  in  a 
form  to  train  students  to  know  plants. 
Few  agronomists  and  horticulturists  grad- 
uating to-day  from  our  agricultural  col- 
leges are  well  trained  in  botany^indeed 
80  far  as  I  know  no  college  is  training 
botanists  to  enter  agricultural  work,  ex- 
cepting along  pathological  lines. 

I  do  not  feel  that  I  should  be  justified 
in  thus  painting  so  gloomy  a  picture  of 
botany  in  its  relation  to  agriculture,  if  the 
recent  trend  of  things  did  not  indicate 
that  better  times  were  coming— indeed 
are  here.     There  was  one  field  of  work 


that  both  botanists  and  agriculturists  en- 
tered upon  in  the  course  of  their  investi- 
gations that  has  brought  them  together, 
namely,  plant  breeding.  It  is  a  happy 
coincidence  that  at  practically  the  same 
time  the  interest  of  all  biologists  has  been 
stimulated  to  renewed  interest  in  the  prob- 
lems of  variation  and  heredity.  The  prac- 
tical results  already  obtained  by  plant 
breeders  is  an  earnest  of  what  may  rear 
sonably  be  further  expected.  Incidentally 
but  inevitably,  the  work  of  the  plant 
breeder  has  stimulated  interest  in  the 
matter  of  existing  crop  varieties  as  well 
as  in  the  principles  underlying  variation 
and  heredity.  Breeding  is,  after  all, 
largely  the  production  of  new  varieties. 
Thus  far,  breeders  have  used  for  the  most 
part  locally  established  varieties  as  the 
basis  of  the  work.  This  is  sound  as  far 
as  it  goes,  as  the  local  varieties  undoubt- 
edly represent  the  best  adapted  of  those 
tried,  the  poorer  sorts  having  been  dis- 
carded. It  is  safe  to  say,  however,  that 
but  a  small  per  cent,  of  existent  varieties 
have  been  tried  in  most  places— so  that 
there  may  easily  exist  varieties  superior 
at  least  in  certain  characteristics.  A 
realization  of  this  has  led  to  a  clearer  ap- 
preciation of  the  value  of  a  comprehen- 
sive study  of  the  whole  botany  of  our 
principal  crop  plants.  This  does  not  mean 
merely  a  categorical  list  of  existent  va^ 
rieties— which  it  is  evident  can  be  indefi- 
nitely increased  by  hybridizing— but  a 
suf&ciently  exhaustive  study  so  that  we 
may  thoroughly  understand  the  character- 
isticSy  both  good  and  poor,  that  are  avail- 
able to  the  breeder.  The  task  is  by  no 
means  an  easy  one.  In  the  first  place,  the 
number  of  varieties  in  all  our  crop  plants 
is  far  greater  than  has  commonly  been 
realized.  For  example,  there  are  prob- 
ably about  2,000  varieties  of  wheat,  1,000 
of  beans,   5,000  of   apples,    200  of  sor- 
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ghums,  etc.  What  is  needed  is  not  so 
much  descriptions  and  detailed  classifica- 
tion of  these  varieties,  as  a  classification 
and  understanding  of  their  principal 
hereditary  characteristics.  In  other 
words,  the  knowledge  of  them  needs  to  be 
arranged  not  only  with  regard  to  the  ex- 
isting forms,  but  also  as  far  as  possible 
with  regard  to  their  characters  and  po- 
tentialities. Such  a  monograph  does  not 
exist  for  a  single  one  of  our  principal 
crops,  though  there  is  an  increasing  num- 
ber of  contributions  to  the  subject.  The 
field  is  a  vast  one  in  which  there  is  not 
only  a  great  work  to  be  done  in  compiling 
what  is  known  of  our  cultivated  plants, 
but  a  greater  one  in  clearing  up  the  many 
problems  concerning  their  origin. 

In  a  very  different  way  plant  breeding 
is  beginning  to  do  much  to  better  agronomic 
methods.  I  have  before  stated  that  the 
most  accurate  plot  work  being  done  in  this 
country  is  by  the  plots  devoted  to  fertil- 
ity investigations.  How  accurate  are 
these!  Hall,  of  Bothamstead,  thinks  no 
results  with  fertilizers  are  at  all  trust- 
worthy unless  the  yield  difference  is  at 
least  10  per  cent.  In  much  of  the  Amer- 
ican breeding  work  going  on  10  per  cent, 
increase  by  selection  would  be  deemed  good 
progress.  The  question  is,  can  any  feas- 
ible system  of  trial  plots  measure  accu- 
rately such  a  difference  1  Very  recently 
several  men  have  looked  into  this  subject, 
more  or  less  independently.  The  most 
comprehensive  work  has  been  done  by 
Lehmann  at  the  Mysore  Experiment  Sta- 
tion, India.  Similar  work  has  been  done 
by  Lyon  at  Cornell,  Montgomery  at  Ne- 
braska, Shoesmith  in  Ohio  and  Smith  at 
Illinois.  All  of  these  investigators  find 
a  surprising  difference  in  plots  due  to  dif- 
ferences in  soil.  On  what  was  considered 
the  most  uniform  soil  at  the  Nebraska 
Experiment  Station  the  variation  between 


plots  on  one  acre  was  35  per  cent— a 
much  greater  difference  than  the  breeder 
of  wheat  expects  to  get.  Lehmann  found 
differences  varying  from  0  to  300  per  cent 
—and  further  that  on  mimy  plots  the  dif- 
ference was  increased  or  diminished  ac- 
cording to  the  season.  He  proposes  to 
use  in  his  work  with  fertilizers  only  the 
plots  that  give  uniform  results  for  at  least 
two  similar  seasons,  a  method  that  he  calls 
standardization.  In  this  country  agrono- 
mists have  used  mainly  the  system  of 
check  plots— a  system  which  it  now  ap- 
pears may  be  absolutely  misleading.  In- 
deed, a  study  of  the  check  plot  records  in 
various  exx)eriments  shows  that  they  vary 
in  just  the  way  that  Lehmann  f  ouni  hia 
plots  to  vary. 

Some  American  agronomists  are  em- 
ploying the  method  of  duplicate  plots— a 
plan  that  is  rapidly  growing  in  favor. 
The  number  of  duplications  for  the  most 
accurate  work  will  necessarily  vary  ac- 
cording to  the  evenness  of  the  soil,  four  to 
six  duplications  apparently  being  neces- 
sary for  very  accurate  results  even  on 
fairly  uniform  soil.  The  subject  is,  how- 
ever, one  that  needs  much  additional  in- 
vestigation, as  the  disturbing  effects  of 
soil  inequalities  have  evidently  been 
greatly  underestimated. 

The  results  of  plant  breeding  seem 
likely,  therefore,  to  have  a  profound  ef- 
fect on  fitgronomy  as  a  whole,  demanding 
as  it  does  both  the  most  accurate  plot 
methods  to  determine  relative  yields  and 
a  much  more  intensive  knowledge  of  onr 
crop  plants— the  material  with  which 
breeding  must  work. 

There  is  still  another  botanical  method 
that  needs  to  be  brought  more  intensively 
into  agronomy— namely,  the  method  of 
pure  cultures,  which  has  brought  so  great 
results  in  our  knowledge  of  the  lower 
plants.     It  is  this  method  that  enabled 
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Mendel  to  discover  the  phenomena  that 
bear  his  name.  Practical  plant  breeders 
now  generally  nse  the  plant-to-row  or 
eentgener  method  in  comparing  the  value 
of  selected  plants.  It  is  probably  due  to 
the  non-use  of  such  careful  methods  that 
the  origin  of  most  cultivated  varieties  is 
so  obscure.  In  many  cases,  a  so-called 
sport  or  hybrid  turns  out  to  be  a  well- 
known  thing— in  all  probability  the  result 
of  a  stray  seed.  This  is  perhaps  unavoid- 
able, as  the  business  of  the  seed  grower 
does  not  readily  lend  itself  to  accurate 
scientific  methods. 

Of  late  years  our  knowledge  concerning 
hybrids  and  the  behavior  of  diaracters  in 
hybrids  has  increased  greatly  due  to  the 
rediscoveiy  of  Mendel's  laws  and  the  im- 
mense amount  of  splendid  investigation 
which  was  thus  stimulated.  No  more  ad- 
mirable body  of  work  has  ever  been  done 
than  that  of  the  Mendeliats.  If  it  con- 
tinues as  rapidly  as  it  has  we  may  soon 
expect  to  know  approximately  the  extent 
to  which  hybridizing  is  a  factor  in  the 
evolution  of  our  cultivated  plants.  While 
the  methods  of  the  practical  breeder  are 
perhaps  necessarily  different  or  at  least 
less  accurate  than  those  of  the  scientific 
breeder,  yet  the  results  of  the  scientific 
work  are  already  having  profound  effect 
on  practical  methods. 

Without  at  aU  minimizing  the  fruitful 
results  and  greater  promises  of  Mendelian 
investigations,  the  subject  of  sports  is  to 
both  the  breeder  and  the  evolutionist  a 
matter  of  far  greater  moment.  Certainly 
our  knowledge  concerning  sports  is  far 
less  than  that  of  hybrids.  The  more  en- 
thusiastic Mendelists  haye  evinced  some 
disposition  to  deny  the  existence  of 
''sports"  in  the  commonly  accepted 
sense  and  would  explain  them  as  the  re- 
sult of  some  previous,  even  remote,  cross. 
But  it  is  self-evident  that  hybrids  pre- 


suppose the  existence  of  two  different 
things  to  cross,  and  sporting  is  supposed 
to  be  one  method  by  which  a  distinct 
form  more  or  less  suddenly  arises.  Let 
us  examine  carefully  the  evidence  regard- 
ing ''sports."  Bud  sports,  where  one 
branch  of  a  plant  is  different  from  the 
rest,  occurring  commonly  as  variations 
with  differently  colored  flowers,  differ^it 
leaves,  etc.,  are  well  known.  There  can  be 
no  question  as  to  the  origin  of  the  sport 
here,  though  to  be  sure  the  parent  plant 
may  be  a  cross  or  hybrid.  Seed  sports 
are  supposed  to  arise  in  an  analogous 
manner.  The  general  occurrence  of  cer- 
tain types  of  assumed  sports  is  strong 
argument  in  favor  of  their  actuality. 
Thus,  white-flowered  variants  are  known 
in  practically  all  plants  with  normally 
red  or  blue  flowers;  cut-leaved  varieties 
are  very  common  and  generally  distrib- 
uted among  the  plant  families;  dwarf 
varieties  occur  in  numerous  species,  as  do 
smooth  varieties  in  hairy  species  and 
vice  versa.  The  logical  inference  is  that 
the  difference  is  due  in  each  case  to  the 
same  underlying  cause.  In  some  cases  the 
origin  of  these  sports  is  a  matter  of  defi- 
nite record,  as  in  the  case  of  the  cut- 
leaved  form  of  Chelidamum  majus,  the 
globose-podded  form  of  shepherd's  purse 
and  others.  In  the  white-fiowered  form 
of  bleeding  heart— its  only  variant— pre- 
vious hybridization  seems  clearly  ex- 
cluded by  the  absence  of  any  related  form 
that  will  cross  with  it.  Many  such  cases 
can  be  enumerated  and  tend  to  uphold 
clearly  the  gardener's  idea  of  sports.  But 
what  are  these  sports,  and  how  do  they 
arise  t  Apart  from  the  fundamental  idea 
that  they  are  large  and  permanent  varia- 
tions, breeders  and  gardeners  in  general 
attach  three  other  ideas,  namely,  that  high 
nutrition  and  other  extreme  conditions 
favor  sporting ;  that  many  plants  must  be 
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cultivated  a  long  time  before  sporting  is 
induced,  and  that  in  any  case  sports  are 
actually  or  relatively  very  rare.  Will 
these  ideas  stand  the  test  of  scientific 
scrutiny  experiments?  It  is  evident  that 
these  problems  are  of  high  importance 
both  to  evolutionists  and  to  agriculturists. 
De  Yries  with  his  (Enatheras  and  his 
theory  of  mutation  as  the  chief  factor  in 
evolution  has  particularly  interested  the 
scientific  world  in  these  phenomena.  He 
has  worked  out  in  great  detail  the  facts 
of  variation  as  they  occur  in  the  evening 
primrose  and  makes  a  strong  case  for  his 
theory.  Recent  cytological  study  of  the 
(Enoihera  mutants  or  variants  shows  that 
one  of  them  has  twice  as  many  chromo- 
somes as  the  others;  in  other  words,  that 
this  mutant  at  least  has  suffered  a  pro- 
nounced change  in  its  hereditary  mech- 
anism. It  is  only  natural  that  this  should 
at  once  have  aroused  the  suggestion  that 
perhaps  all  sports  or  mutants  are  the  re- 
sult of  more  or  less  marked  derangement 
of  the  hereditary  mechanism,  by  which  a 
character  or  factor  of  some  sort  is  gained 
or  lost.  MacDougal's  work  in  subjecting 
very  young  ovules  to  chemical  influences^ 
and  Oager's  similar  experiments  with 
radium  emanations,  are  also  reported  to 
have  yielded  marked  variations,  perhai)s 
sports.  Tower  also  secured  true  sports  in 
increased  numbers  from  his  Colorado 
potato  beetles  by  subjecting  them  to  un- 
toward conditions  of  heat  and  moisture 
during  breeding.  In  this  case,  however, 
all  the  sports  secured  were  previously 
found  occurring  naturally.  There  is  a 
tempting  subject  here  for  speculation — 
indeed  one  that  has  been  assiduously 
tilled,  but  to  follow  it  up  will  lead  us 
too  far  afield*  The  limited  historical 
and  experimental  evidence  of  a  critical 
character  clearly  upholds,  however,  the 
reality  of  sports. 


It  is  an  illuminating  fact  that  most  of  the 
information  concerning  the  origin  of  culti- 
vated plants  and  animals  is  that  brought 
together  long  ago  by  Darwin.  Recently 
De  Yries  has  gathered  much  additional 
data.  Both  these  men  sought  the  facts 
primarily  in  support  of  a  theory.  Scien- 
tific men  are  usually  more  concerned'  in 
finding  an  explanation  of  phenomena  than 
in  gathering  the  facts.  But  we  can  not 
all  be  philosophers  and  theorists—- indeed, 
the  principal  difficulty  with  biological 
science  is  that  we  have  a  plethora  of 
theory  and  a  dearth  of  critical  facts.  Es- 
pecially is  this  true  in  the  subject  of  bio- 
logical evolution,  where  nearly  every  pes- 
sible  guess  and  combination  of  guesses  as 
to  the  actual  method  of  evolution  has  been 
made.  Where  such  guesses  or  theories 
stimulate  additional  inquiry  they  are  val- 
uable—otherwise, they  are  useful  only  to 
practise  mental  gymnastics.  It  is  the 
great  merit  of  many  recent  investigators, 
De  Vries  in  particular,  that  they  empha- 
size the  importance  of  experimentation. 
De  Vries 's  work  bristles  with  suggestive 
lines  of  experimentation  mostly  bearing 
on  the  subject  of  the  origin  of  cultivated 
plants,  and  nearly  all  of  practical  impor- 
tance in  agriculture  as  well  of  great  in- 
terest in  themselves.  If  any  one  believes 
that  there  is  any  immediate  likelihood  of 
biologists  agreeing  on  evolution,  all  he  has 
to  do,  using  the  slang  of  the  day,  is  to 
start  something.  However  much  agree- 
ment tiiiere  may  be  on  the  facts— there  is 
sure  to  be  violent  disagreement  on  the  in- 
terpretation  of  the  facta  For  example, 
De  Yries  and  others  believe  that  sports 
which  usually  breed  true  from  the  start 
are  intrinsically  different  from  ordinary 
or  fluctuating  variations  induced  by  soil 
or  otherwise  and  which  have  no  effect  on 
the  offspring.  On  the  other  hand,  Tower, 
who   has   conducted   extensive   investiga- 
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tiona  in  the  evolution  of  the  Colorado 
potato  beetle  and  its  relations— work  com- 
parable to  that  of  De  Vries  on  CEnothera 
—argues  strongly  to  show  that  his  sports 
or  mutations  differ  from  fluctuations  only 
in  degree,  not  in  kind.  By  definition,  if 
the  variant  transmits  its  characters  fully 
it  is  a  mutation  or  sport;  if  not  at  all,  it 
is  a  fluctuation.  But  many  supposedly 
fluctuating  variants  transmit  their  char- 
acters in  large  part  at  least  temporarily. 
Thus  peas  grown  on  warm  or  sandy  soils 
are  said  to  become  mature  earlier  than  the 
same  variety  planted  on  colder  soils— and 
this  difference  is  transmitted  at  least  to 
their  immediate  progeny.  It  is  believed 
to  be  in  virtue  of  this  supposed  type  of 
variation  that  northern  grown  seeds  like 
corn  often  possess  increased  earliness  when 
planted  south;  that  continued  selection  as 
in  sugar  beets  is  necessitated  to  keep  the 
plants  to  a  high  standard.  Such  plants 
clearly  transmit  to  their  progeny  char- 
acters limited  in  both  amount  and  dura- 
tion. Are  they  then  fluctuations  or  muta- 
tions! Those  who  hold  that  fluctuations 
have  no  effect  at  all  on  heredity,  suggest 
that  the  sugar  beet  and  kindred  cases  may 
represent  complex  polyhybrids  continually 
breaking  up  and  that  rigid  selection 
would,  therefore,  result  in  securing  pure 
constant  lines  with  high  sugar  content. 
Many  mutations  are  at  first  partial,  as  in 
the  cases  of  many  double  flowers.  The  first 
suggestion  of  doubling  is  often  only  a  single 
additional  petal.  In  the  progeny  of  this  in- 
dividual some  with  more  petals  nearly  al- 
ways occur— and  the  process  eventually 
results  in  full  doubling.  The  general 
progress  in  these  cases  is  seemingly  par- 
allel to  what  occurs  in  securing  the  pure 
lines  out  of  a  complex  hybrid.  A  similar 
case  if  true  is  found  in  Burbank's  red 
Eschscholtzia— the  first  hint  of  which  was 
a  red  streak  in  the  petals  of  a  yellow  sort. 


By  continued  selection  the  pure  red  was 
isolated.  Professor  Setchell  tells  me, 
however,  that  red-flowered  eschscholtzias 
occur  wild  in  certain  localities  in  California. 
There  is  room  for  much  discussion  on  all 
these  points— but  their  settlement  re- 
quires a  larger  body  of  critical  facts  than 
are  yet  available.  There  are  plenty  of 
gardeners'  accounts  of  such  phenomena 
to  be  had  and  they  are  probably  true,  but 
they  do  not  possess  scientific  accuracy. 
Along  these  lines  there  is  presented  an  al- 
luring field  of  botanical  work. 

A  clearer  understanding  of  the  different 
types  or  degrees  of  variation  is  most  im- 
portant. De  Vries  would  recognize  only 
three  types,  namely,  fluctuations,  muta- 
tions and  ever-sporting  plants.  The 
latter  include  mostly  plants  with  varie- 
gated leaves  or  flowers— which  also  con- 
stantly bear  part  of  their  leaves  or  flowers 
without  variegation.  A  common  example 
is  the  variegated-flowered  larkspur.  The 
azaleas  with  flowers  on  some  branches  red, 
on  others  white  or  striped,  offer  perhaps  a 
similar  phenomenon. 

It  is  quite  certain  that  such  a  classifica- 
tion simplifies  the  matter  too  much. 
Johannsen's  work  with  beans  clearly 
shows  that  mutations  are  often  very  small, 
even  minute— but  they  are  inherited- 
while  similar  variations  not  inherited  are 
considered  fluctuations. 

De  Vries 's  compilation  of  available  evi- 
dence on  the  origin  of  plant  sports  tends 
to  uphold  in  general  the  idea  of  the  gar- 
deners—namely, that  sports  are  compara- 
tively rare;  that  unusual  conditions, 
especially  of  nutrition,  favor  their  occur- 
rence ;  and  that  often  a  plant  must  be  cuU 
tivated  a  long  time  before  it  will  sport 
His  evidence  further  shows  that  in  some 
cases  breeders  sought  out  natural  sports 
—and  merely  intensified  their  character- 
istics by  cultivation.    Whether  De  Vries 's 
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theories  are  correct  or  not,  wholly  or 
partly,  ia  of  far  less  importance  to  agri- 
culture than  the  stimulus  he  has  given  to 
the  experimental  study  of  plant  variation. 
Not  only  has  he  done  a  vast  amount  of 
this  sort  of  work  himself,  but  he  points 
out  very  clearly  numerous  problems 
awaiting  the  investigator. 

It  is  remarkable  that  thus  far  so  little 
has  been  done  in  attempting  to  produce 
anew  the  varieties  of  cultivated  plants  by 
beginning  with  the  wild  plant  and  con- 
ducting the  work  under  critical  scientific 
conditions.  This  is  perhaps  impossible 
in  the  case  of  our  most  important  plants 
which  have  been  cultivated  since  prehis- 
toric times— and  of  whose  original  form 
we  are  in  many  cases  ignorant,  but  it 
surely  is  a  feasible  and  logical  method  of 
procedure  in  the  case  of  plants  domesti- 
cated in  recent  times,  as  is  the  case  with 
many  ornamentals.  There  is,  I  believe, 
no  dissent  from  the  statement  that  culti- 
vated plants  show  far  greater  diversity 
than  their  wild  progenitors.  Is  this 
greater  diversity  merely  due  to  intensifi- 
cation of  differences  already  possible  of 
discernment  in  the  wild  plant,  or  do  really 
new  types  appear  under  the  stimuli  of 
cultivation?  To  use  a  simple  example, 
Impatiens  stUtani,  an  African  ornamental, 
was  first  introduced  into  cultivation  about 
twenty  years  ago,  only  a  single  color  be- 
ing then  known.  It  now  occurs  in  four 
distinct  colors.  Have  these  arisen  under 
cultivation  or  were  they  found  as  wild 
sports?  A  more  complex  case.  PMox 
drummondii  is  a  native  to  Texas  and  not 
very  variable,  so  far  as  known  only  pink, 
purple  and  red  varieties  existing  wild. 
It  was  introduced  into  cultivation  about 
seventy-five  years  ago.  There  is  now  a 
bewildering  array  of  color  varieties— both 
with  entire  and  with  fringed  petals.  In 
the  so-called  star  of  Quedlinburg  varieties 


the  central  tooth  of  the  fringed  varietieB 
is  prolonged  into  a  lobe  as  long  or  longer 
than  the  petal.  In  the  wild  form  there  is 
apparently  no  hint  of  such  a  character. 
It  ought  to  be  no  difficult  task  to  repeat 
the  evolution  of  these  forms  under  test 
conditions  and  thus  get  a  full  record  of 
what  takes  place.  Until  this  is  done  our 
picture  of  the  process  must  remain  incom- 
plete. How  far  extreme  conditions  as  to 
soil,  heat,  moisture  and  other  external 
factors  may  affect  the  process  of  varia- 
tion, especially  permanent  variations,  is 
one  of  great  interest  and  importance.  Our 
wide  range  of  soils  and  climates  gives  us 
unusual  opportunity  to  plan  such  investi- 
gations. To  start  anew  with  the  wUd 
forms  of  our  most  important  crops,  wheat, 
oats,  com,  beans,  potato,  etc.,  is  rendered 
difficult  owing  to  our  ignorance  of  the 
wild  progenitors  of  these  crops.  Why 
these  should  have  disappeared  if  such  is 
the  case  is  very  puzzling.  Aaronsohn  has 
recently  discovered  in  the  mountains  of 
Palestine  what  are  probably  the  wild 
originals  of  wheat,  of  barley  and  of  rya 
As  this  country  was  long  ago  weU  ex- 
plored botanically,  the  question  at  once 
arises— why  were  not  these  plants  found! 
Aaronsohn  offers  a  humorously  simple 
explanation,  namely,  that  no  botanist  ever 
collects  a  cultivated  plant  and  no  agron- 
omist ever  looks  at  a  wild  one.  Perhaps 
a  similar  explanation  may  account  for  our 
ignorance  of  com  and  other  American 
natives  in  the  wild  state.  A  particular 
interest  in  knowing  the  wild  form  of  soeh 
plants  is  to  be  able  to  measure  the  progress 
that  has  been  made  by  cultivation. 
Another  is  to  determine  how  quickly  it 
may  be  possible  to  breed  up  to  the  approx- 
imate standards  of  the  long-cultivated 
strains.  There  is  a  general  belief  that 
great  improvements  can  be  made  in  the 
early  processes  of  breeding  for  improve- 
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ment  but  that  these  rapidly  and  progres- 
sively become  less  and  less  with  each  step 
in  advance.  This  is  perhaps  true  as  it  is 
a  general  law  of  nature.  Yet  the  improve- 
ment made  in  some  supposed  cases  is 
vastly  greater  than  could  possibly  have 
been  anticipated.  Thus  the  gap  from 
Johnson  grass  to  its  supposed  derivations, 
such  as  Eafir,  Jerusalem  com,  milo, 
Sumac  sorghum  and  a  host  of  other  vari- 
eties is  so  great  as  to  stagger  one's  belief. 
Tet  the  botanical  evidence  is  good  enough 
to  warrant  critical  experimental  investi- 
gation. 

How  much  further  wheat,  com  and  other 
long-cultivated  plants  may  still  be  im- 
proved can  not  be  foretold,  because  we  are 
too  ignorant  of  the  potentialities  which 
have  brought  them  to  their  present  devel- 
opment. In  any  attempt  that  may  be 
made  to  redevelop  the  cultivated  forms 
from  the  wild  forms,  two  things  will  have 
to  be  considered— first,  that  various  forms 
of  the  wild  plant  may  and  probably  do 
exist  in  diflferent  regions— and  second  that 
even  beginning  with  the  same  wild  form  its 
descendants  in  diflferent  regions  will  prob- 
ably vary  in  diflferent  directions.  Only  on 
one  or  both  of  these  hypotheses  can  we 
explain  the  fact  that  with  anciently  culti- 
vated plants  each  region  has  its  own  pe- 
culiar varieties  and  types.  The  problem 
of  the  origin  of  the  more  marked  varieties 
of  the  plants  cultivated  in  and  since  pre- 
historic times  becomes  an  exceedingly  com- 
plex one,  probably  capable  of  being  dupli- 
cated only  in  small  part.  We  must  not 
underestimate  the  ability  of  even  very  low 
races  of  agricultural  people  to  improve 
their  cultivated  plants.  Certainly  the 
Indians  developed  com  to  a  very  high 
degree  and  had  some  pretty  clear  ideas 
regarding  its  culture.  For  example,  the 
Virginia  Indians  made  it  a  point  to  plant 


in  each  hill  seed  from  several  diflferent 
ears. 

It  seems  to  me  that  we  too  often  err  on 
the  side  of  making  phenomena  appear  more 
simple  than  they  really  are.  Plants  are 
vastly  more  complex  organisms  than  our 
formulated  ideas  recognize.  Many  of  their 
phenomena  completely  baflSe  us.  For  ex- 
ample, I  might  mention  what  has  been 
called  aggressiveness  in  a  plant— namely, 
its  ability  not  only  to  occupy  and  maintain 
the  soil,  but  to  spread  and  crowd  out  other 
plants.  This  is  particularly  evident  in 
plants  introduced  from  one  country  ta 
another.  Thus  nearly  all  of  our  weeds  are 
of  old  world  origin.  The  same  is  true  of 
our  permanent  meadow  and  pasture  plants, 
where  ability  to  occupy  and  hold  the 
ground  against  weeds  is  essential.  In  this 
respect  our  American  grasses  and  clovers 
utterly  fail  before  the  foreign  immigrants. 
Some  other  striking  instances  of  the  great 
aggressiveness  of  an  immigrant  may  be 
cited.  The  introduced  English  violet  is 
said  to  be  the  worst  of  weeds  in  Mauritius ; 
American  cacti  are  becoming  a  pest  in 
South  Africa;  the  marvelous  vigor  and 
spread  of  the  American  waterweed  {Elo- 
dea)  under  European  conditions  is  well 
known.  Several  explanations  of  these  and 
similar  phenomena  have  been  advanced. 
The  commonest  one  is  that  the  plant  is  in- 
troduced but  its  fungous  and  insect  ene- 
mies are  not.  Therefore,  the  plant  is  re- 
leased from  all  handicaps  as  it  were  and 
can  exercise  to  the  utmost  its  inherent 
energy.  A  second  and  related  explanation 
is  that  every  plant  becomes  held  within 
limits  by  the  competition  of  other  plants 
in  its  native  land,  and  very  often  in  the 
new  environment  the  native  plants  do  not 
have  an  equal  restraining  influence— be- 
cause they  have  had  to  contend  with  a 
diflferent  set  of  competitors.  A  third  idea 
is  that  any  organism  with  the  ability  to 
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spread  at  all  becomes  more  energetic 
through  the  constant  mixing  of  blood  of 
the  advancing  population.  All  these  ideas 
are  interesting,  but  diflScult,  if  not  impos- 
sible of  experimental  proof.  The  last  sug- 
gestion receives  some  support  from  the  fact 
that  many  weeds  and  other  organisms 
** peter''  out  after  they  have  ceased  to 
spread.  The  recent  examples  of  the  Rua- 
sian  thistle  and  the  prickly  lettuce  are 
familiar  cases.  Such  phenomena  may  be 
due  whoUy  or  in  part  to  increase  in  enemies 
— but  in  many  cases  like  the  two  cited 
there  is  no  iota  of  positive  evidence.  I 
think  we  ought  to  give  such  phenomena 
more  consideration,  as  they  reveal  traits 
in  plants  that  transcend  all  of  our 
stereotyped  and  inadequate  theories.  The 
old  gardener  often  treats  his  plants  as  if 
he  regarded  them  as  sentient  beings.  Per- 
haps we  err  in  considering  them  too  much 
as  machines. 

I  have  touched  thus  much  on  the  botany 
of  our  cultivated  plants  and  their  origin 
and  behavior  under  domestication  because 
I  believe  that  there  lies  here  a  great  field 
for  botanical  and  agricultural  advance- 
ment. It  matters  not  what  we  call  this 
phase  of  botany— its  successful  prosecution 
demands  both  broad  and  intensive  botan- 
ical training.  It  requires  at  least  a  good 
knowledge  of  systematic  botany,  of  plant 
physiology  and  of  the  theories  and  prin- 
ciples of  plant  breeding  and  plant  evolu- 
tion. One  must  at  least  know  aU  the  bot- 
any possible  of  the  plants  he  is  immediately 
concerned  in  breeding,  lest  he  be  lured  into 
needless  error.  Among  his  many  experi- 
ments, Mr.  Oliver  has  made  some  very  in- 
teresting hybrids  of  Poa  arachnifera,  the 
Texas  bluegrass  and  Kentucky  bluegrass, 
a  circumboreal  plant.  His  culture  soil  was 
presumably  sterilized,  yet  mixed  with  his 
hybrids  were  plants  of  Canada  bluegrass, 
Poa   compressa.      One    enthusiastic   Men- 


delist  was  jubilant  over  the  supposed  dis- 
covery of  the  origin  of  this  grass  and  at 
once  proposed  an  additional  series  of  ex- 
periments. Now  Poa  compressa  is  a  Euro- 
pean species— and  the  securing  it  by  cross- 
ing a  Texas  species  with  common  bluegrass 
was  certainly  a  startling  phenomenon.  For- 
tunately or  perhaps  unfortunately,  some  of 
the  other  supposed  hybrids  in  the  lot 
turned  out  to  be  other  grasses,  including 
timothy  and  sweet  vernal  grass,  so  that  the 
source  of  the  error  was  evident  It  points, 
however,  clearly  to  the  necessity  of  the 
scientific  breeder  knowing  the  systematic 
botany  at  least  of  the  group  he  is  working 
with. 

I  well  recall  that  when  I  first  began  to 
study  plants  I  promptly  found  about  a 
dozen  species  of  red  clover— at  least  they 
were  different  from  each  other.  It  took  a 
long  time  to  teach  me  that  in  plants  there 
were  differences  and  differences,  some  of 
which  should  be  taken  seriously  and  others 
ignored.  In  general,  I  was  taught  that  any 
differences  that  existed  in  closely  related 
cultivated  plants  were  to  be  ignored,  but 
in  wild  plants  they  would  usually  have  to 
be  considered.  It  is  really  very  fortunate 
for  the  cultivated  plants  that  systematic 
botanists  have  not  taken  their  differences 
seriously,  otherwise  we  would  have  chaos 
indeed.  It  is  unfortunate  that  the  con- 
servatism which  most  systematic  botamsbs 
exhibit  toward  cultivated  plants  should 
net  be  exhibited  as  well  toward  wild  plants. 
If  more  attention  had  been  given  to  the 
cultivated  plants,  think  what  a  vast  host  of 
reputed  wild  species  would  have  e8cax>ed 
the  pangs  of  christening.  There  used  to 
be  hope  that  after  a  while  all  the  species 
would  be  described— so  that  systematic 
botanists  could  devote  themselves  to  deeper 
studies.  But  alas,  it  seems  only  necessary 
to  make  finer  distinctions  to  reveal  a  won- 
drous display  of  so-called  species  where 
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none  was  seen  before.  It,  therefore,  seems 
inevitable  that  a  new  race  of  systematic 
botanists  will  have  to  be  developed  to  de- 
vote themselves  to  cultivated  plants— for  it 
needs  no  seer  to  predict  that  many  genera- 
tions of  botanists  will  be  needed  to  define 
and  describe  all  the  minute  forms  in  nature 
which  it  is  now  proposed  to  call  species. 
The  fatuity  of  such  work,  however,  will  de- 
feat itself.  As  a  matter  of  fact,  the  naming 
of  a  species  is  an  interpretation  of  facts 
just  as  our  theories  of  variation  are  inter- 
pretations of  the  same  or  very  similar  facts. 
For  both  purposes  we  need  far  more  of  the 
facts  that  can  only  be  gathered  in  rigid 
pedigreed  breeding  experiments.  Botanists 
have  too  long  neglected  the  most  vital  fea- 
tures of  botany  to  the  theoretical  evolu- 
tionist and  to  the  commercial  breeders. 
We  have  developed  to  a  high  degree  nearly 
every  phase  of  the  subject  that  does  not 
touch  industry— and  have  neglected  those 
of  most  practical  import  Our  hope  of 
aiding  the  art  of  agriculture  is  in  develop- 
ing its  underlying  sciences.  Too  many  of 
us  have  reversed  this  idea  and  think  to 
help  the  sciences  of  agriculture  by  de- 
voting more  attention  to  its  art  But  gar- 
deners do  things  with  plants  that  are  the 
despair  of  the  physiologist,  and  there  al- 
ways will  be  vastly  better  farmers  than  the 
scientists. 

The  matter  of  botanical  instruction  in 
all  schools  is  to  a  large  extent  a  matter  of 
fashion— and  the  fashion  is  usually  set  by 
the  larger  universities,  where  no  attempt  is 
made  to  give  botany  an  industrial  trend. 
There  has  thus  been  developed  a  splendid 
lot  of  texts  on  morphology,  embryology, 
i^ystematic  botany,  physiology,  etc.,  but 
none  of  this  material  has  been  presented  in 
its  agricultural  bearing,  and  consequently 
the  field  of  botany  in  agriculture  has  not 
been  clear.  At  the  present  time  it  has 
neither  direction  nor  aggressiveness.    What 


we  really  need  to  work  on  is  the  science  of 
the  breeder's  art  and  the  science  of  the 
gardener's  art.  At  present,  the  art  is  far 
in  advance  of  the  science.  In  fields  where 
the  agricultural  art  was  not  highly  devel- 
oped—notably pathology  and  bacteriology 
—the  botanist  has  accomplished  great 
things.  Greater  things  remain  in  the  bo- 
tanical fields  he  has  thus  far  so  largely 
neglected.  If  we  pursue  agriculture  or 
any  phase  of  it  without  devoting  our  sci- 
ence to  it,  we  can  at  most  become  expert 
farmers.  By  devoting  our  science  to  agri- 
culture and  having  faith  in  its  potency,  no 
man  can  foretell  the  outcome. 

I  have  endeavored  to  indicate  what  I 
regard  as  the  most  promising  lines  for 
botanical  work  to  advance  agricultural 
progress.  The  routes  that  the  investiga- 
tors have  followed  and  are  following  along 
these  lines  furnish  the  natural  and  best 
possible  chart  upon  which  to  map  botanical 
courses  in  agricultural  schools.  These 
courses  should  be  fashioned  as  far  as  pos- 
sible to  promote  interest  in  the  botanical 
problems  of  agriculture,  rather  than  those 
with  little  or  no  agricultural  contact.  To 
me  it  seems  as  if  the  great  field  that  is  at 
present  open  to  us  is  that  of  determining 
as  fully  as  possible  the  potentialities  of 
our  principal  crop  plants  so  that  they  may 
be  utilized  to  the  utmost. 

In  some  ways  we  might  compare  our 
present  knowledge  of  plant  species  or  their 
subdivisions  to  the  knowledge  of  organic 
chemistry  fifty  years  ago.  At  that  time  it 
was  believed  that  organic  compounds  could 
be  formed  only  by  vital  processes.  In  a 
similar  way  there  exists  among  biologists 
the  more  or  less  unformulated  idea  that 
species  and  subspecies  are  the  result  of 
forces  beyond  our  command;  that  we  can 
study  their  evolution  but  can  not  control 
the  processes.  It  seems  to  me  that  the 
results  obtained  by  the  cultivator  of  plants 
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and  the  domesticator  of  animals  virtually 

contradict  this  idea,  enough  so  at  least 

that  there  is  good  basis  for  De  Vries's  bold 

prediction: 

A  knowledge  of  the  laws  of  yariation  must 
Booner  or  later  lead  to  the  possibility  of  inductng 
mutations  at  will,  and  so  of  originating  perfectly 
new  characters  in  plants  and  animals.  And  just 
as  the  process  of  selection  has  enabled  us  to  pro- 
duce new  races,  greater  in  value  and  in  beauty, 
so  a  control  of  the  mutative  process  will  place  in 
our  hands  the  power  of  originating  permanently 
improved  species  of  animals  and  plants. 

C.  V.  PlPE» 

Washington,  D.  C, 
March  6,  1910 


aOIEVTIFlO  N0TB8  AND  NEWS 

FoLLOwmo  the  advice  of  its  advisory  boaifd. 
The  Wistar  Institute  of  Anatomy  is  about  to 
extend  its  work  by  the  establishment  of  a  de- 
partment of  embryology.  At  a  meeting  of  the 
board  of  managers  of  the  institute,  held  May 
27,  a  professorship  of  embryology  was  estab- 
lished, and  Professor  G.  Carl  Huber,  of  the 
University  of  Michigan,  was  called  to  this 
chair.  Professor  Huber  will  begin  his  work 
at  the  Wistar  Institute  in  1911. 

Dr.  William  Colbt  Rucker,  of  the  United 
States  Public  Health  and  Marine-Hospital 
Service,  has  been  granted  leave  of  absence 
for  one  year  to  accept  the  i>osition  of  health 
commissioner  of  Milwaukee. 

Dr.  0.  F.  LoRENZ,  formerly  of  the  Queen's 
University,  Kingston,  Ontario,  has  entered 
upon  the  duties  of  his  position  as  associate 
physicist  in  the  Physical  Laboratory  of  the 
National  Electric  Lamp  Association.  Mr. 
A.  G.  Worthing,  of  the  University  of  Michi- 
gan, and  Mr.  M.  Luckiesh,  of  the  University 
of  Iowa,  have  also  accepted  appointments  in 
the  laboratory. 

Mr.  Jerome  D.  Greene,  secretary  of  the 
Harvard  College  Corporation,  has  been  ap- 
pointed superintendent  of  the  Rockefeller  In- 
stitute for  Medical  Kesearch  and  its  new 
hospital. 

Dr.  Ales  Hrdlicka  has  been  promoted  to  a 
curatorship  of  anthropology  in  the  U.  S.  Na- 
tional Museum.      He  has  started  for  South 


America  to  carry  on  some  work  in  Peru  and 
Bolivia  and  to  attend  the  Congress  of  Ameri- 
canists. 

Columbia  Universitt  has  conferred  its 
doctorate  of  science  on  Sir  William  Heniy 
White,  for  many  years  director  of  naval  con- 
struction of  the  British  navy,  and  on  Dr.  W. 
J.  Mayo,  the  eminent  surgeon  of  Rochester, 
Minn. 

On  the  occasion  of  the  installation  of  the 
Duke  of  Devonshire  as  chancellor  of  the  Uni- 
versity of  Leeds,  the  degree  of  doctor  of 
science  was  conferred  on  Lord  Rayleigh,  Sir 
Clements  Markham  and  Professor  William 
Osier. 

Lord  Ratleigh  has  been  promoted  from  a 
corresponding  to  a  foreign  member  of  the 
Berlin  Academy  of  Sciences. 

Dr.  W.  Solomon,  professor  of  geology  at 
Heidelberg,  has  been  elected  a  foreign  mem- 
ber of  the  Academy  of  Sciences  in  Milan. 

The  two  eminent  pharmacognosists.  Pro- 
fessor Arthur  Meyer,  of  Marburg,  and  Pro- 
fessor A.  Tschirch,  of  Bern,  were  elected 
honorary  members  of  the  American  Pharma- 
ceutical Association  at  the  recent  meeting  in 
Richmond,  May  3-7,  1910. 

Dr.  Rollin  D.  Salisbury,  professor  of  geo- 
graphic geology  at  the  University  of  Chicago, 
has  been  elected  president,  and  Dr.  Heaiy 
C.  Cowles,  assistant  professor  of  plant  ecol- 
ogy, first  vice-president,  of  the  Geographic 
Society  of  Chicago. 

The  American  Philosophical  Society  has 
appointed  its  president.  Dr.  William  W. 
Keen,  to  represent  it  at  the  Centeimial  Jubi- 
lee of  the  University  of  Berlin  to  be  held  in 
October  next. 

Professors  Sollas  and  Bowman  have  been 
appointed  university  representatives  from 
Oxford  University  to  the  eleventh  Interna- 
tional Geological  Congress,  to  be  held  at 
Stockholm. 

The  Barnard  Medal  was  awarded  at  the 
commencement  exercises  of  Columbia  Uni- 
versity to  Professor  Ernest  Rutherford, 
director  of  the  physical  laboratories.  Univer- 
sity of  Manchester.     This  medal,  established 
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by  the  proviaions  of  the  will  of  President 
Barnard,  is  awarded  quinquennially  for  dis- 
covery in  physical  or  astronomical  science,  or 
the  novel  application  of  science  to  purposes 
beneficial  to  the  human  race,  which  in  the  judg- 
ment of  the  National  Academy  of  Sciences 
shall  be  esteemed  most  worthy  of  such  honor. 
The  award  of  1895  was  to  Lord  Bayleigh  and 
Professor  William  Ramsay;  that  of  1900,  to 
Professor  Wilhelm  Conrad  von  Rontgen,  and 
that  of  1905,  to  Professor  Henri  Becquerel. 

Thb  friends  and  former  pupils  of  Mr.  A. 
E.  Shipley,  of  Christ's  College,  Cambridge, 
propose  to  present  him  with  his  portrait,  in 
recognition  of  his  ''services  to  zoological 
teaching  and  research,  and  his  eminent  use- 
fulness to  the  University  and  to  his  college." 
The  portrait  will  be  painted  by  Mr.  William 
Nicholson. 

Professor  Heller,  director  of  the  Patho- 
logic Institute  of  Kiel,  celebrated  his  seven- 
tieth birthday  on  May  1. 

Mr.  Ferdinand  Ellerman,  in  charge  of  the 
expedition  organized  by  the  Astronomical  and 
Astrophysical  Society  of  America  to  observe 
Halley's  comet  in  the  Hawaiian  Islands,  re- 
ports that  in  spite  of  unfavorable  weather 
conditions  he  has  obtained  a  set  of  excellent 
photographs  of  the  comet.  No  trace  of  the 
comet's  head  could  be  seen  while  in  transit 
over  the  sun,  although  it  was  carefully  sought 
under  favorable  atmospheric  conditions. 

Professor  R.  W.  Wood,  of  the  Johns  Hop- 
kins University,  Baltimore,  who  will  spend 
next  year  abroad,  will  give,  in  London,  the 
Thomas  Young  oration  of  the  Optical  Society 
and  the  Traill  Taylor  lecture  before  the 
Royal  Photographic  Society. 

M.  Jean  Charcot  has  returned  to  France 
on  the  Pourquoi  Pas  from  his  Antarctic  ex- 
pedition. 

Dr.  Charles  Peabody,  of  Harvard  Univer- 
sity, has  returned  from  North  Carolina, 
where,  during  the  month  of  May,  he  explored 
two  gn^oups  of  small  mounds  in  Cumberland 
County,  near  Fayetteville. 

Dr.  E.  Grawttz,  professor  of  pathology  at 
Berlin,  will  visit  this  country  in  the  autumn 


and  deliver  an  address  before  the  New  York 
Academy  of  Medicine  on  ^'Pernicious 
Anemia.^' 

On  May  31,  Mr.  C.  J.  Holmes  gave  the  first 
of  two  lectures  at  the  Royal  Institution  on 
"Heredity  in  Tudor  and  Stuart  Portraits"; 
on  June  2,  Major  Ronald  Ross  gave  the  first 
of  two  lectures  on  *'  Malaria,"  and  on  June  4, 
Professor  J.  A.  Fleming  began  a  course  of 
two  lectures  on  "Electric  Heating  and 
Pyrometry,"  these  being  the  Tyndall  lectures. 

Dr.  W.  S.  Bruce,  leader  of  the  Scottish 
Antarctic  expeditions  of  1902-04  and  1911, 
gave  a  lecture,  with  lantern  illustrations,  on 
"Antarctic  Exploration"  at  Oxford  Univer- 
sity on  May  27. 

Professor  Victor  Bjerknes,  of  the  Univer- 
sity of  Christiania,  gave  a  lecture  on  "The 
Synoptical  Representation  of  Atmospheric 
Motions,"  at  University  College,  London,  on 
May  27. 

General  Cyrus  Ballou  Comstock,  U.  S. 
A.  (retired),  the  eminent  engineer,  member 
of  the  National  Academy  of  Sciences,  died  on 
May  29,  at  the  age  of  seventy-nine  years. 

Lieutenant  Botd  Alexander,  known  for 
his  important  scientific  explorations  in 
Africa,  was  killed  by  natives  in  the  Soudan, 
on  April  2. 

Mr.  J.  B.  N.  Hennessey,  F.R.S.,  known 
for  his  surveys  and  other  scientific  work  in 
India,  died  on  May  23,  at  the  age  of  eighty 
years. 

M.  Bernard  Brunhes,  the  director  of  the 
observatory  of  the  Puy  de  Dome,  known  for 
his  researches  in  meteorology,  has  died  at  the 
age  of  forty-seven  years. 

Dr.  Salvatori  Lo  Bianco,  of  the  Zoological 
Station  at  Naples,  has  died  at  the  age  of 
fifty  years. 

M.  Grehant,  professor  of  histology  of  the 
Museum  of  Natural  History  and  director  of 
the  laboratory  of  the  Ecole  de  Hautes  Etudes, 
has  died  at  the  age  of  sevenly-two  years. 

We  learn  from  the  London  Times  that  a 
number  of  visitors  inspected  the  National 
Physical  Laboratory  at  Teddington  on  March 
18,  by  the  invitation  of  Sir  Archibald  Geikie, 
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the  president  of  the  Hoyal  Society,  who  is 
chairman  of  the  general  board.  Those  present 
included  Lord  Crewe,  Lord  Rayleigh,  Sir  J. 
Wolfe  Barry,  Sir  Joseph  Brunner,  Sir  William 
White,  Sir  Philip  Watts,  Sir  Joseph  Larmor, 
Sir  John  Thomycroft  and  Sir  Gerard  Muntz. 
The  report  states  that  last  year  the  income 
amounted  to  £24,270,  as  against  £21,871  in  the 
previous  year.  Of  this  nearly  £2,000  was  due 
to  the  treasury  grant  for  aeronautical  work 
from  June  to  December,  and  the  fees  for  tests, 
etc.,  carried  out  rose  from  £13,088  to  £14,240. 
The  executive  committee  expresses  the  opinion 
that  the  time  has  now  come  when  the  inter- 
ests of  meteorology,  terrestrial  magnetism,  etc., 
will  be  best  served  by  separating  them  from 
the  research  and  test  work  of  the  laboratory, 
the  application  of  science  to  engineering, 
electrotechnics,  naval  architecture,  etc.;  and  a 
report  to  this  effect,  embodying  a  scheme  by 
which  the  change  may  be  effected,  has  been 
transmitted  to  the  treasury,  by  which  it  has 
been  favorably  received.  The  committee  has 
also  prepared  a  scheme,  involving  an  estimated 
expenditure  of  £30,000,  for  providing  the  addi- 
tional buildings  required  for  carrying  out  this 
change  satisfactorily,  and  also  for  increasing 
the  inadequate  accommodation  for  certain  de- 
partments, particularly  metallurgy  and  the 
general  administration  of  the  laboratory. 

We  learn  from  Nature  that  a  grant  of 
£100  from  the  Worts  Fund,  of  Cambridge 
University,  will  be  made  to  Mr.  E.  A.  Wilson, 
of  Qonville  and  Caius  College,  who  has  been 
entrusted  with  the  organization  of  the  sci- 
entific department  of  the  British  Antarctic 
Expedition,  1910,  towards  defraying  the  ex- 
pense of  the  equipment.  The  scientific  staff 
of  the  expedition  includes  Messrs.  D.  G. 
Lillie,  of  St.  John's  College;  E.  W.  Nelson,  of 
Christ's  College;  T.  G.  Taylor,  of  Emmanuel 
College;  E.  A.  Wilson,  of  Gonville  and  Caius 
College,  and  C.  S.  Wright,  of  Gonville  and 
Caius  College.  Grants  of  £60  to  Mr.  0.  E. 
Moss,  curator  of  the  University  Herbarium, 
towards  defraying  the  expense  of  botanical 
investigations  which  he  proposes  to  make  on 
the  continent  of  Europe,  and  of  £25  to  Mr. 
B.  H.  Eastall,  towards  defraying  the  expense 


of  a  visit  which  he  proposes  to  make  to  South 
Africa  for  the  purpose  of  carrying  on  (geo- 
logical investigations,  will  also  be  made. 

The  April  number  of  the  Journal  of  Hofne 
Economics  is  largely  devoted  to  a  discussion 
of  various  phases  of  the  school  lunch  question 
by  nearly  a  score  of  writers.  There  is  an  art- 
icle on  school  feeding  in  Europe  by  Mibb 
Louise  Stevens  Bryant,  who  is  in  charge  of 
the  School  Feeding  Inquiry  of  the  Russell 
Sage  Foundation;  Dr.  Ira  S.  Wile  writes  on 
the  general  problem,  while  other  articles  fur- 
nish accounts  of  experiments  that  have  been 
made  in  Philadelphia,  New  York  and  Boston, 
An  interesting  symposium  is  published  on 
economy  of  materials  in  school  lunches,  con- 
taining in  detail  the  practical  working  out  of 
the  problem  in  different  parts  of  the  country. 
Ignorance  in  the  homes  of  the  poor  as  a  con- 
tributing cause  of  malnutrition  of  the  chil- 
dren is  a  subject  treated  by  Miss  Gibbe  of 
New  York  and  Miss  White  of  Baltimore,  to- 
gether with  the  remedy  which  has  already 
proved  effective  in  New  York,  that  is,  the 
work  of  the  visiting  dietitian.  The  American 
Home  Economics  Association  which  pub- 
lishes the  Journal  of  Home  Econom,ics  aims 
''to  improve  the  conditions  of  living  in  the 
home,  the  institutional  household  and  the 
community,"  and  unites  all  actively  inter- 
ested in  home  problems. 


UNIVERSITT   AND   EDUCATIONAL   NBWB 

At  the  commencement  exercises  of  Biyn 
Mawr  College  it  was  announced  that  the  col- 
lege had  obtained  money  sufficient  to  pay  its 
debts,  and  in  addition  $250,000,  which  en- 
titled it  to  the  appropriation  of  $250,000  of 
the  General  Education  Board.  The  sum 
raised  by  the  Alumnie  Association  was 
$304,900  which  is  to  be  used  for  the  endow- 
ment of  chairs  in  mathematics,  English  and 
economics. 

The  legislature  of  Maryland  has  made  an 
appropriation  of  $25,000  a  year  for  1911  and 
1912  for  the  Johns  Hopkins  University. 

The  Jefferson  Medical  College  has  pur- 
chased the  building  formerly  occupied  by  the 
Pennsylvania  College  of  Dental  Surgery  at 
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Eleventh  and   Clinton   streets,   Philadelphia, 
and  will  use  it  for  laboratory  purposes. 

The  late  Sir  Donald  Currie's  daughters, 
Mrs.  Mirrilees  and  Mrs.  Percy  Molteno,  have 
given  a  sum  of  £25,000  to  the  University  of 
Cape  Town  for  the  construction  of  a  hall  as 
a  permanent  memorial  to  Sir  Donald  Ourrie. 

The  alumni  of  Brown  University  by  a  vote 
of  2,008  to  223  favor  the  removal  of  the  de- 
nominational restriction  which  requires  the 
president  and  the  majority  of  the  trustees  to 
be  baptists. 

It  is  reported  that  from  the  answers  to 
several  hundred  letters  sent  by  Yale  Univer- 
sity to  heads  of  preparatory  schools  and  pub- 
lic high  schools,  the  majority  favor  science 
and  history  as  substitutes  for  Qreek  at  the 
entrance  examinations  of  the  academic  de- 
partment. The  changes  will,  it  is  said,  prob- 
ably be  adopted  at  the  entrance  examinations 
in  1911. 

Db.  George  Blumer,  professor  of  medicine, 
will  succeed  Dr.  Herbert  E.  Smith  as  dean  of 
the  Yale  Medical  School. 

Mr.  H.  N.  Eaton,  instructor  in  geology  in 
the  University  of  North  Carolina,  has  been 
appointed  to  a  similar  position  in  the  School 
of  Mines,  University  of  Pittsburgh. 


SCIENTIFIC  BOOKS 

Charles  Darwin  and  the  Origin  of  Species. 

By  E.  B.  PouLTON.    London  and  New  York, 

Longmans,  Green  &  Co.    1909. 

Professor  E.  B.  Poulton,  Hope  professor  of 
zoology  in  Oxford  University,  has  long  been 
known  as  the  leading  proi>08er  and  defender 
of  theories  of  mimicry,  warning,  directive  and 
recognition  coloration  and  the  Hke.  Next  to 
the  names  of  Bates  and  Miiller,  which  are 
names  of  the  pioneer  observers  and  hypothesis 
makers  in  this  field,  stands  the  name  of  Poul- 
ton. 

The  name  must  now  be  associated  with 
another  distinction;  it  is  that  of  the  most 
loyal  present-day  disciple  of  Darwin.  Poul- 
ton is  a  whole-hearted  accepter  and  ardent 
defender  of  everything  that  came  from  the 
mouth    and    pen    of    his    immortal    master. 


There  are  no  mental  reservations  about  Pro- 
fessor Poulton's  Darwinism;  no  interpreta- 
tions other  than  the  obvious  ones;  no  huts  nor 
howevers. 

In  his  addresses  (which  I  have  referred  to 
recently  in  other  pages  of  this  journal)  at 
Baltimore  in  January,  1909,  before  the  Amer- 
ican Association  for  the  Advancement  of 
Science,  and  at  Cambridge  in  June  of  the 
same  year  at  the  great  Darwin  Commemo- 
ration Meeting,  Professor  Poulton  was  the 
conspicuous  exception  among  the  other  si>eak- 
ing  biologists  in  his  unreserved  acceptance 
and  defence  of  Darwinian  selection  as  the 
all-important  factor  in  species-forming  and 
evolution.  He  now  appears  as  the  author  of 
a  book  explicitly  given  to  the  exposition  and 
defence  of  this  factor  and  to  the  answering  of 
its  critics. 

The  book  comprises  the  two  addresses  al- 
ready mentioned,  together  with  two  lesser 
ones  given  as  banquet  speeches  on  the  same 
general  occasions;  another  given  at  the  Ox- 
ford Darwin  celebration  in  February,  1909; 
an  anniversary  address  given  in  December, 
1908,  before  the  Entomological  Society  of 
America  in  Baltimore;  a  group  of  about 
twenty  hitherto  unpublished  letters  written 
by  Darwin  to  Roland  Trim^i  between  1868 
and  1871;  and  four  brief  appendices  includ- 
ing notes  on  Darwin  and  the  hypothesis  of 
multiple  origins,  Darwin  and  evolution  by 
mutation,  Darwin's  health  and  work,  and  De 
Yries's  fluctuations  as  inconsistently  treated 
by  certain  English  believers  in  them.  The 
whole  collection  is  the  consistent  utterance  of 
a  perfect  Darwinian. 

The  new  Darwin  letters  do  not  add  much 
to  our  knowledge  of  the  master's  personality, 
but  they  are  interesting.  They  are  full  of 
glimpses  of  hard  and  constant  work  and  con- 
tinuous and  interfering  ill  health.  They 
touch  especially — and  this  is  their  particular 
interest  to  Professor  Poulton — ^the  subject  of 
color  and  pattern  (Trimen  was  a  devoted  ob- 
server in  this  field).  All  the  references  to 
this  subject  are,  however,  tinged  with  the  sex- 
ual selection  hypothesis  which  was  more  im- 
portantly in  Darwin's  mind  than  any  hypoth- 
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OBis  of  mimic]7  or  the  like.  There  are  some 
very  quotable  bits  in  the  letters.  In  a  letter 
of  April,  1868,  Darwin  writes: 

Many  thanks  for  your  Photograph,  and  I  send 
mine,  but  it  is  a  hideous  affair— merely  a  modi- 
fied, hardly  an  improved,  Gtorilla. 

Mr.  Trimen's  first  meeting,  or  rather  first 
seeing,  of  Darwin,  as  described  by  him  in  a 
letter  to  Professor  Poulton,  is  an  interesting 
reminder  of  the  reality  of  the  heresy  of  the 
"  Origin  "  in  its  first  days. 

It  was  in  the  Insect  Room  of  the  Zoological 
Department  of  the  British  Museum  that  I  had 
my  first  glimpse  of  the  illustrious  Darwin. 
Towards  the  close  of  1859,  after  my  return  from 
the  Cape,  I  spent  much  time  in  the  Insect  Room 
identifying  and  comparing  the  insects  collected 
with  those  in  the  National  Collection.  One  day 
I  was  at  work  in  the  next  compartment  to  that 
in  which  Adam  White  sat^  and  heard  some  one 
come  in  and  a  cheery,  mellow  voice  say,  "Good 
morning,  Mr.  White;  I'm  afraid  you  won't  speak 
to  me  any  more!  "  While  I  was  conjecturing  who 
the  visitor  could  be,  I  was  electrified  by  hearing 
White  reply,  in  the  most  solemn  and  earnest  way, 
"Ah,  Sir!  if  ye  had  only  stopped  with  the  'Voyage 
of  the  Beagle ' !  "  There  was  a  real  lament  in 
his  voice,  pathetic  to  any  one  who  knew  how  to 
this  kindly  Scot,  in  his  rigid  orthodoxy  and  lim- 
ited scientific  view,  the  epoch-making  "Origin," 
then  just  published,  was  more  than  a  stumbling 
block— it  was  a  grievous  and  painful  lapse  into 
error  of  the  most  pernicious  kind.  Mr.  Darwin 
came  almost  directly  into  the  compartment  where 
I  was  working,  and  White  was  most  warmly 
thanked  by  him  for  pointing  out  the  insects  he 
wished  to  see.  Though  I  was  longing  for  White 
to  introduce  me,  I  knew  perfectly  well  that  he 
would  not  do  so;  and  after  Mr.  Darwin's  de- 
parture White  gave  me  many  warnings  against 
being  lured  into  acceptance  of  the  dangerous  doc- 
trines so  seductively  set  forth  by  this  most  emi- 
nent but  mistaken  naturalist. 

A  little  while  afterwards,  on  the  same  day,  I 
again  saw  Darwin  in  the  Bird  Galleries,  where  it 
was,  I  think,  G.  R.  Gray  who  was  showing  him 
some  mounted  birds.  A  clerical  friend  with  me, 
also  a  naturalist,  curiously  enough  echoed  White's 
warning  by  indicating  Darwin  as  "  the  most  dan- 
gerous man  in  England." 

The  most  interesting  of  Professor  Poulton's 
personal  contributions  to  his  volume  are  two 


papers  treating  the  special  subject  of  his 
studies,  namely,  the  addresses  on  ^  The  Value 
of  Color  in  the  Struggle  for  Life''  and 
"Mimiciy  in  the  Butterflies  of  North  Amer- 
ica." One  is  a  suggestive  general  treatment 
of  the  use-of -color  subject,  the  other  a  de- 
tailed special  consideration  of  a  suggestive 
set  of  illustrations  of  one  phase  of  this  sub- 
ject. As  an  entomologist  acquainted  some- 
what with  the  alleged  mimicry  case  from  the 
Pacific  Coast  which  to  Professor  PoulUm 
seems  to  be,  if  really  proved,  "one  of  the 
most  interesting  and  instructive  examples  of 
mimicry  in  the  world,"  viz.,  the  resemblances 
between  Limenitis  califomica  and  L.  ht' 
quint,  I  can  only  say  that  much  more  evi- 
dence than  at  present  has  been  collated  is 
necessary  before  this  case  can  receive  general 
acceptance.  But  this  Professor  Poulton 
also  recognizes  fairly,  so  any  present  hesitancy 
to  see  the  pertinence  of  this  example  of  mimi- 
cry can  not  be  misconstrued  by  its  sponsor. 
What  is  needed  in  this  case  is  ^actly  stated 
by  Professor  Poulton,  viz.,  "  extensive  investi- 
gations in  America." 

V.  L.K. 

STAIfFOBD  UiriVEBSITT,  CaI. 

Illustrations  of  African  Blood-Sucking  Flies 
other  than  Mosquitoes  and  Tsetse  Flies, 
By  Ernest  Edwabd  Austen,  Assistant  in 
the  Department  of  Zoology,  British  Museum 
(Natural  History),  with  colored  figrures  by 
Grace  Edwards.  London.  1909.  Pp.  221, 
13  colored  plates. 

Kepeated  demonstration  of  the  agency  of 
blood-sucking  insects  in  the  transmission  of 
certain  diseases  invests  with  the  greatest 
practical  importance  an  accurate  knowledge 
of  the  genera  and  species  of  these  forms. 
Warfare  against  such  diseases  is  now  being 
carried  on  with  great  vigor  in  Africa  and  the 
volume  under  consideration  has  been  prepared 
with  a  view  to  aiding  in  this  contest. 

In  the  preface  the  author  mentions  the  plan 
of  a  general  monograph  on  the  blood-sucking 
insects  which  was  originated  by  Sir  E.  Bay 
Lankester,  when  director  of  the  natural  history 
departments  of  the  British  Museum.  Four 
volumes  on  mosquitoes,  by  F.  V.  Theobald, 
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were  issued  between  1901  and  1907,  one,  in 
which  tsetse  flies  were  treated  by  E.  E.  Aus- 
ten, in  1908,  and  now  this  volume  by  the  same 
author  covers  the  remainder  of  the  Diptera. 

With  the  exception  of  Egypt  the  territory 
covered  in  this  work  falls  within  the  limits  of 
the  zoogeographic  province  ordinarily  called 
the  Ethiopian  region.  The  record  is  con- 
fessedly incomplete,  even  fer  the  region  indi- 
cated, as  the  material  available  was  at  best 
Bcanly,  so  that  data  concerning  detailed  dis- 
tribution which  are  given  in  the  last  chapter 
of  the  book  are  of  relatively  little  value.  This 
defect,  which  is  commented  upon  briefly  only 
in  the  preface,  is  of  a  serious  character,  since 
many  of  the  medical  and  military  men  who 
will  be  called  upon  to  use  the  book  are  likely 
to  draw  unwarranted,  though  none  the  less 
unfortunate,  inferences  from  the  brevity  of 
the  records,  but  even  more  serious  difficulties 
arise  from  the  omission  of  any  reference  to 
those  species  not  illustrated  here. 

As  natural  in  a  work  dealing  with  forms 
that  have  so  recently  attracted  particular  at- 
tention, museum  material  from  different 
countries  is  sure  to  be  variable  in  amount  and 
the  records  compiled  therefrom  of  very  un- 
equal value.  Cape  Colony  naturally  leads  in 
number  of  species  recorded  and  Uganda  is  a 
•close  second,  but  some  states  have  only  three 
or  four  species  listed,  t.  e.,  are  represented  by 
very  little  material  in  the  museum  collections 
and  yet  the  text  of  this  chapter  conveys  no 
hints  as  to  the  proper  method  of  interpreting 
its  lists. 

Of  the  ChironomidflB  the  work  describes  and 
flfiTures  one  genus  including  three  species;  of 
the  Simuliidse,  one  genus  with  four  species; 
of  the  PsychodideB,  one  genus  with  a  single 
fipecies;  of  the  Tabanidse,  seven  genera  with 
eighty-four  species;  of  the  MuscidsB  two 
genera  with  Ave  species,  and  of  the  Hip- 
poboscidsB  one  genus  with  three  species. 
These  represent  less  than  one  half  of  the  Afri- 
can species  already  known.  The  illustrations 
are  very  successful  and  in  practical  work  will 
be  of  immense  value.  Synoptic  keys  as  well 
as  specific  and  generic  descriptions  are  entirely 
omitted  and  reliance  placed  rightly  upon  the 


accuracy  of  the  figures  which  are  admirably 
done.  The  habitus  and  coloration  of  the 
species  fig^ured  are  vividly  represented,  even 
though  few  structural  features  are  distin- 
guishable in  the  plates. 

The  author  handles  the  bionomics  of  the 
group  treated  in  the  broadest  possible  manner, 
always  from  the  point  of  view  of  disease  dis- 
semination, and  the  records  of  work  done  by 
other  investigators  are  particularly  full  and 
well  digested.  In  fact,  the  text  is  a  mine  of 
information  concerning  the  breeding,  feeding 
habits,  appearance  and  relation  to  disease  of 
the  individual  families,  genera  and  species. 
The  work  is  evidently  well  done  and  bears  the 
earmarks  of  accuracy.  It  also  stands  the  test 
as  regards  completeness  of  data  concerning 
the  species  treated. 

The  book  is  certainly  popular — in  the  best 
sense  of  the  word — ^rather  than  scientific,  and 
is  sure  to  prove  very  valuable  to  investigators 
experimenting  on  suspected  species  in  the 
field.  It  is  also  an  important  reference  work 
for  those  interested  in  this  group  either  as 
students  of  Diptera,  of  medical  zoology,  or  of 
disease  transmission  through  insects. 

Henry  B.  Ward 

Aposporie  et  Sexualite  chez  les  Mousses,  II. 

Par  El.  et  Em.  Marchal.     Bull,  de  I'Acad. 

roy.  de  Belgique  (Classe  de  sciences).  No. 

12,  pp.  1249-1288.  1909. 

In  previous  pax>ers  on  mosses  the  Marchals 
have  shown  that  the  differentiation  of  sex  in 
certain  dioBcious  si>ecies  takes  place  in  the 
formation  of  spores  in  the  sporangia,  a  single 
sporangium  containing  both  male  and  female 
spores;  further,  that  a  regeneration  obtained 
from  the  cells  of  the  sporophyte  of  a  dioecious 
si)ecies  before  the  formation  of  spores  will 
develop  into  an  hermaphroditic  cn^owth  and 
produce  both  archegonia  and  antheridia. 

The  present  paper  deals  with  the  sexual 
character  of  the  products  of  apospory  or  these 
sporophytic  regenerations.  As  might  be  ex- 
pected, the  aposporic  outgrowth  induced  from 
a  mutilated  young  sporangium  is  found  to 
agree  with  the  sporophyte  in  the  number  of 
chromosomes  in  its  cells,  and  with  2n  chromo- 
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somes  may  therefore  be  classed  as  a  diploid 
growth  in  distinction  to  the  original  gameto- 
phytic  or  haploid  stage  with  its  In  number 
of  chromosomes.  These  diploid  growths  of 
dioecious  (heterothallic)  Bx>ecies  remain  en- 
tirely sterile,  though  producing  apparently 
normal  antheridia  and  archegonia.  Attempts 
made  to  produce  hybridization  between  these 
hermaphroditic  diploid  growths  and  male  and 
female  plants  of  the  normal  In  generation 
resulted  in  failure. 

With  hermaphroditic  (homothallic)  species 
the  condition  is  different  and  the  aposporic 
outgn^owths  are  fertile.  Their  gametes  with 
2n  chromosomes  unite  and  produce  sporo- 
phytes  with  4n  chromosomes.  These  tetra- 
ploid  sxx)rophytes  form  spores  with  again  2n 
chromosomes,  which  grow  into  fertile  gameto- 
phytes  with  double  the  normal  chromosome 
number,  thus  producing  a  definitely  fixed  bi- 
valent race  (e.  g.,  Amhlystegium  serpens  hi- 
vdlens).  The  regeneration  from  the  tetra- 
ploid  sporophyte  gives  rise  to  a  race  with  4n 
chromosomes  which  as  yet  has  remained  ster- 
ile. A  sporophyte  with  8n  chromosomes 
might  be  produced  if  this  4n  race  could  be 
induced  to  fruit. 

No  phenomena  have  been  observed,  such  as 
apogamy  or  supplementary  chromosome  reduc- 
tion, which  would  avoid  the  doubling  of  chro- 
mosomes in  the  races  obtained  from  sporo- 
phytic  regenerations. 

A  rather  carefid  series  of  measurements 
were  made  of  the  size  of  the  nuclei  and  cells 
in  the  different  stages  obtained,  and  it  was 
found  that  the  volume  of  the  cells  and  of  the 
nuclei  were  directly  proportional  to  the  num- 
ber of  chromosomes  in  the  In,  2n  and  4n 
gametophytes  as  well  as  in  the  2n  and  4n 
sporophytes.  Further,  it  was  seen  that  this 
increase  in  size  of  the  cells  with  an  increase 
in  the  number  of  chromosomes  resulted  in  the 
enlargement  of  certain  organs  such  as  the 
antheridia  and  archegonia. 

The  Marchals  believe  that  apospory  is  likely 
to  occur  in  nature  from  wounding  of  the 
sporophyte  and  that  bivalent  races  have  thus 
been  formed. 

There  is  promised  a  continuation  of  these 
investigations    on    the    mosses    which    have 


proved  already  of  such  great  interest  to  the 
students  of  sex. 

A.  F.  Blakbslee 

CONWKCriOUT  AGBIGfUI/rUBAL  COLLEGK, 

Stobbs,  Conn. 

A  List  of  Geographical  Atlases  in  the  Library 
of    Congress,    with    bibliographical    notes. 
Compiled  under  the  direction  of  Phujp  Lee 
Phillips,  F.E.G.S.,  Chief  Division  of  Maps 
and  Charts.     In  two  volumes,  cloth:  VoL 
I.,  Atlases,  pp.  xiv  -f  1,208,  Vol.  11.,  Author 
List,  Lttdex,  pp.  1,209-1,659.     Washington, 
Government  Printing  Office.     1909.    $2.35. 
In  the  publication  of  these  volumes  a  very 
commendable  service  has  been  done  for  geog- 
raphy and  for  students  in  all  lines  making 
use  of  maps.     For  it  is  strictly  true  as  the 
editor  says  in  his  preface,  ^^  atlases  have  not 
received  the  consideration  in  bibliography  due 
to  their  importance  in  literature  and  as  con- 
tributions   to    knowledge."     There    are   few 
worisB  on  the  subject  and  these  are  fragmen- 
tary. 

The  present  contribution  is  merely  a  List 
of  the  geographical  atlases  in  the  Library  of 
Congress,  a  total  of  over  thirty-four  hundred 
titles  in  addition  to  seventy  lettered  titles. 
The  editor  modestly  disclaims  it  as  a  bibliog- 
raphy. 

The  arrangement  is  good.  It  starts  with 
general  atlases  of  special  subjects,  the  subject 
headings  in  alphabetical  order.  Then  follow 
the  general  atlases  in  chronological  order,  and 
then  follow  America,  Europe,  Asia,  Africa 
and  Oceanica  in  similar  order.  This  classifi- 
cation includes  under  each  general  heading 
the  atlases  of  cities,  of  voyages  of  circum- 
navigation, historical  works,  scientific  ex- 
plorations, and  the  atlas  material  accompany- 
ing the  reports  on  boundary  disputes  between 
nations. 

Bibliographical  notes  and  tables  of  con- 
tents have  been  given  in  case  of  the  rare  and 
more  important  volumes.  This  brings  out 
numerous  inserted  maps,  so  frequently  hidden 
away  in  such  material. 

In  the  second  volume  the  general  index  is 
preceded  by  an  author  index  of  abridged 
titles,   in  which  the   author's  full   name  is 
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given,  and  dates  of  birth  and  death,  where 
known.  The  importance  of  the  latter  is  evi- 
dent, as  a  clue  to  the  dates  of  publication,  for 
it  has  been  the  custom  among  most  map  pub- 
lishers to  omit  the  date.  For  obviously,  since 
people  as  a  rule  are  not  very  particular  about 
maps,  and  know  very  little  about  them,  it  has 
always  been  a  temptation  to  the  publisher  to 
make  an  old  plate  do  in  a  new  publication. 

As  no  other  library  ''  has  published  a  com- 
plete description  of  its  atlas  material  it  is  im- 
possible to  state  authoritatively  how  the  col- 
lection in  the  Library  of  Congress  compares 
in  size  and  importance  with  others.^'  But 
these  two  volumes  certainly  attest  to  long 
and  assiduous  collecting.  To  start  at  the  be- 
ginning, of  the  forty  known  editions  of 
Ptolemy,  all  but  three  are  in  this  collection. 
In  cartographic  material  relating  to  America 
the  collection  is  especially  rich  and  complete. 
To  all  students  in  geography  and  history, 
these  volumes  will  come  as  a  welcome  instru- 
ment of  research.  It  will  be  of  the  highest 
value  to  be  able  to  turn  to  the  index  for  a 
place  name,  and  to  find  there  listed  every 
atlas  in  the  collection  pertaining  to  the  re- 
gion, and  in  the  more  important  publications 
to  find  even  the  description  of  every  map  in 
the  atlas  of  the  region.  It  will  save  endless 
search  and  will  settle  in  a  minute  at  your  own 
desk,  whether  or  not  you  have  all  the  available 
material  bearing  on  your  particular  quest. 

Yet  a  hasty  scanning  of  the  collection 
seems  to  show  a  shortage  of  the  most  recent 
published  material.  And  it  raises  the  ques- 
tion, whether  or  not  the  appropriations  for 
this  division  are  generous  enough  to  permit 
the  acquisition  of  such  fine  atlas  material  as 
is  available  from  the  working  presses  of  the 
day  in  the  various  lands.  These  two  volumes 
at  once  will  turn  the  attention  of  all  the 
country  to  this  collection,  and  it  will  be 
looked  to  whenever  a  map  or  atlas  is  desired. 
It  is  likely  to  raise  uncomfortable  questions 
when  some  of  the  best  modem  material  from 
various  lands  is  not  found  listed. 


J.  Paul  Qoodb 


Univbbsitt  of  Chigago, 
May  23,  1910 


8CIENTIFI0   JOURNALS   AND   ARTICLES 

The  April  number  (volume  11,  number  2) 
of  the  Transactions  of  the  American  Mathe- 
matical Society  contains  the  following  papers : 

Edward  Kasner :  "  The  theorem  of  Thomson 
and  Tait  and  natural  families  of  trajectories." 

F.  W.  Owens:  "The  introduction  of  ideal 
elements  and  a  new  definition  of  projective  n 
space." 

Arthur  Eanum :  "  The  groups  of  congruent 
quadratic  integers  with  resi)ect  to  a  composite 
ideal  modulus." 

Q.  D.  BirkhofF :  "  A  simplified  treatment  of 
the  regular  singular  point." 

L.  M.  Hoskins:  "The  strain  of  a  gravita- 
ting, compressible  elastic  sphere." 

The  May  number  (volume  16,  number  8) 
of  the  Bulletin  of  the  American  Mathematical 
Society  contains:  Beport  of  the  February 
meeting  of  the  Society,  by  F.  N.  Cole;  Be- 
port of  the  February  meeting  of  the  San 
Francisco  Section,  by  0.  A.  Noble;  "An  ap- 
plication of  the  notions  of  general  analysis 
to  a  problem  of  the  calculus  of  variations," 
by  Oskar  Bolza;  "The  infinitesimal  contact 
transformations  of  mechanics,"  by  Edward 
Kasner;  "On  an  integral  equation  with  an 
adjoined  condition,"  by  Anna  J.  Pell;  "The 
unification  of  vectorial  notations"  (review 
of  Burali-Forti  and  Marcolongo's  Calcolo  vet- 
toriale  and  Omografie  vettoriali),  by  E.  B. 
Wilson;  Shorter  notice  of  Meyer's  Allge- 
meine  Formen-  und  Invariantentheorie,  vol- 
ume 1,  Binare  Formen,  by  Virgil  Snyder; 
"Notes";   "New  Publications." 

The  June  number  of  the  Bulletin  con- 
tains: Beport  of  the  April  meeting  of  the  so- 
ciety, by  F.  N.  Cole;  Beport  of  the  April 
meeting  of  the  Chicago  Section,  by  H.  E. 
Slaught;  "Groups  generated  by  two  opera- 
tors each  of  which  is  transformed  into  a 
power  of  itself  by  the  square  of  the  other," 
by  0.  A.  Miller;  "  The  solution  of  an  integral 
equation  occurring  in  the  theory  of  radia- 
tion," by  W.  H.  Jackson;  Beview  of  Grass- 
mann's  Projective  Geometric  der  Ebene,  by 
L.  W.  Dowling;  Beview  of  Schlesinger's 
Lineare  Differentialgleichungen,  by  E.  J. 
Wilczynski;     "Shorter     notices":     Bonola's 
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€teometria  noneuclidea  and  Liebmann's  Ger- 
man translation,  by  Arthur  Banum;  NichoFs 
Analytic  geometry,  revised  edition,  and  Went- 
worth  and  Smith's  Complete  arithmetic,  by 
G.  H.  Scott;  Wangerin's  Theorie  des  Poten- 
tials und  der  Kugelfunktionen,  by  J.  B. 
Shaw;  Timerding's  Geometric  der  Krafte,  by 
W.  B.  Longley;  "Notes";  "New  Publica- 
tions." 


BOTANICAL    NOTES 


FORESTS  AS  GATHERERS  OF  NITROGEN 

At  a  meeting  of  the  Society  of  American 
Foresters,  on  March  31,  1910,  a  paper  was 
read  by  Mr.  Treadwell  Cleveland,  Jr.,  on 
"Forests  as  Gatherers  of  Nitrogen."  This 
paper  sununarized  results  recently  obtained 
by  Jamieson,  of  Scotland,  and  by  Zemplen 
and  Both,  of  the  Boyal  Hungarian  Experi- 
ment Station  at  Selmecbanya,  which  tend  to 
show  that  forests  are  able  to  appropriate  free 
atmospheric  nitrogen  by  means  of  their 
trichomes.  Jamieson  investigated  several 
forest  trees  (as  well  as  a  number  of  smaller 
plants),  among  which  were  Acer  campeatre, 
Tilia  europaea,  Ulmtut  campesiria,  Sorhus 
aucuparia,  Fagus  silvatica  and  Picea  con- 
color,  Zemplen  and  Both  included  a  large 
number  of  additional  species.  In  all  cases 
chemical  tests  show  the  presence  of  nitrogen 
in  the  trichomes,  and  the  investigators  be- 
lieve that  they  have  excluded  all  other  sources 
for  this  nitrogen  than  the  atmosphere.  Pro- 
fessor Henry,  of  the  Forest  School  at  Nancy, 
France,  was  the  first  to  point  out  that  forest 
soils  are  enriched  in  nitrogen  by  the  decay  of 
fallen  leaves. 

Zemplen  and  Both  are  cautious  in  their 
conclusions,  and  urge  that  further  investiga- 
tions be  made  in  this  field. 

A  btudt  of  peat-bog  floras 
In  the  last  Beport  of  the  Iowa  Geological 
Survey  Professor  L.  H.  Pammel  discusses  the 
peat  flora  found  in  the  swamps  and  marshes 
of  Iowa.  For  the  bog  formations  he  follows 
O.  A.  Davis's  monograph.  These  bogs  are  not 
of    the    Sphagnum    type    usually    associated 


with  the  term,  but  are  listed  by  the  author  as 
follows:  Quaking  aspen  bog,  willow  bog, 
grass  and  sedge  marshes,  rush  marshes,  moss 
bogs.  The  bog  floras  of  Iowa,  Wisconsin, 
southern  Michigan  and  the  Dismal  Swamp 
Virginia  are  compared  from  a  list  of  three 
himdred  or  more  plants,  showing  strikingly 
the  differences  in  their  constitution. 

The  following  observations  may  be  noted. 
Sphagnum,  Larix  laricina.  Thuya  occiden- 
talis  and  Picea  mariana  are  not  found  in  the 
state.  Heaths  are  absent  from  the  swamp 
flora.  Of  the  fifte^i  plants  listed  by  Tran- 
seau  as  characteristic  of  the  bogs  of  northern 
America  only  five  are  found  in  the  bogs  of 
Iowa.  Certain  plants  common  to  the  peat 
bogs  of  regions  farther  north  are  not  in  the 
bogs  of  Iowa  but  are  found  in  the  colder  and 
less  fertile  locations.  Carex  filiformis  is  the 
best  peat  former  in  the  state. 

The  author  discusses  the  important  contri- 
butions to  the  subject,  and  gives  a  bibliog- 
raphy. 

the  PRINOIPLE  of  H0M0E06IS 

About  a  year  ago  Professor  B.  G.  Leavitt 
published  (Bot  Qaz.,  January,  1909)  a  paper 
entitled  '/A  Vegetative  Mutant  and  the 
Principle  of  Homoeosis  in  Plants,''  which 
has  not  received  the  attention  it  deserves  at 
the  hands  of  botanists,  no  doubt  partly  due 
to  the  fact  that  it  was  not  fully  understood, 
and  also  that  botanists,  as  a  rule,  are  not 
greatly  interested  in  underlying  principles. 
They  are  so  busy  with  the  collection  of  solid 
facts  of  one  kind  and  another  that  such 
'Wague  and  insubstantial"  things  as  prin- 
ciples have  little  attraction  for  them*  This 
may  account  for  the  assertion  made  by  a  well- 
known  professor  of  philosophy  in  a  gathering 
of  botanists  a  few  years  ago,  namely,  that 
''  while  botany  has  had  many  eminent  men,  it 
has  been  singularly  unproductive  in  giving 
to  the  world  any  conspicuous  general  prin- 
ciples." Be  this  as  it  may,  the  fact  remains 
that  scant  attention  has  been  given  to  the 
paper  here  referred  to,  and  to  the  principle 
which  it  sets  forth. 

Beginning  with  some  familiar  cases  of  leaf 
•abscission,    and    of    the    decompounding    of 
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other  leaves,  the  author  takes  up  the  discus- 
sion of  these  and  numerous  related  phenom- 
ena. He  sees  in  them  a  trans-location  of 
characters,  that  is,  the  transfer  of  characters 
from  one  structure  to  other  structures,  which 
latter  may  be  further  along  in  the  ontogenetic 
line,  or  not  so  far  along,  or  may  belong  to 
the  alternative  generation,  or  may  be  morpho- 
logically non-equivalent  to  the  structures 
from  which  the  transferred  characters  are 
borrowed.  This  transposition  of  characters 
he  terms  homeeosis,  and  in  a  paper  of  nearly 
forty  pages  illustrates  and  expands  the  prin- 
ciple with  much  force,  and  with  convincing 
logic.  Having  established  to  his  own  satis- 
faction, at  least,  the  doctrine  of  homoeosis, 
he  is  prepared  to  deduce  certain  conclusions 
as  follows:  ''The  study  of  homoeosis  must 
somewhat  increase  the  caution  with  which  we 
use  deviations  from  the  normal  as  aids  to 
morphological  interpretation,"  a  statement 
to  which  we  fancy  there  will  be  little  objec- 
tion by  any  one,  and  which,  it  is  to  be  hoped, 
will  be  taken  to  heart  by  morphologists  and 
descriptive  botanists  the  world  over.  It  be- 
comes evident  that  ''relationship"  may  have 
a  very  different  meaning  when  once  we  are 
aware  of  the  facts  of  homoeosis,  such  as 
these  which  Professor  Leavitt  has  so  force- 
fully brought  out  in  this  paper.  This  service 
alone  to  morphology  should  justify  the  doc- 
trine of  homoeosis.  His  second  conclusion 
that  homoeosis  has  played  some  part  in  the 
evolution  of  plants  will  meet  with  little  oppo- 
sition. Lastly  the  author  holds  that  the  idea 
of  homoeosis  unites  for  descriptive  purposes 
a  great  number  of  facts  of  ontogenesis  which 
IK>S6ess  a  considerable  prospective  value  in 
connection  with  the  effort  to  reach  a  correct 
mechanical  interpretation  of  development. 

Charles  £.  Besset 
The  TjNivEBsrrr  of  Nebraska 


PALEOQEOGBAPHY    OF    NORTH    AM  ERICA  "^ 

Few  articles  of  greater  general  interest  have 
appeared  in  the  Bulletin  of  the  Oeological  So- 
eiety  in  recent  years  than  this.     The  paper 

'Charles  Schuchert,  BuU.  Oeol.  8oc,  Am.,  Vol. 
XX.,  pp.  427-606,  Pis.  46-101,  1910. 


may  be  divided  into  two  parts — (a)  an  intro- 
ductory portion  dealing  with  methods,  criteria 
and  principles  of  paleogeography,  and  (h)  the 
sequence  of  ev^its  in  North  America. 

The  author  emphasizes  the  paleontologic 
method  as  of  first  importance.  The  distribu- 
tion of  seas  is  to  be  inferred  from  the  distri- 
bution of  faunas.  The  faunas  are  kept  apart 
by  barriers,  of  which  the  most  important  are 
land  barriers.  The  local  effect  of  currents  in 
which  there  are  differences  of  salinity  or 
temperature  is  recognized,  but  the  author 
thinks  this  can  not  be  appealed  to  as  an  ex- 
planation of  most  faunal  differences  of  the 
past.  The  physiographic  testimony  furnished 
by  the  sediments  themselves  is  recognized  as 
having  a  modicum  of  value,  which  in  some 
kinds  of  deposits  rises  to  first  importance;  but 
in  general  the  usefulness  of  such  data  is  not 
regarded  as  large.  The  important  diastrophic 
events  of  geologic  history  are  used  to  divide 
the  course  of  time  into  eras  and  periods,  and 
it  is  also  pointed  out  that  minor  oscillations 
are  often  responsible  for  individual  forma- 
tions. 

Following  the  views  of  Suess,  Willis  and 
others,  Schuchert  regards  the  continent  as  a 
mosaic  of  positive  and  negative  elements; 
that  is  to  say,  regions  which  have  shown  a 
tendency  to  stand  out  of  water  as  against 
regions  which  have  been  subject  to  repeated 
submergences.  The  location  and  general  out- 
line of  these  elements  as  conceived  by  the  au- 
thor are  represented  on  two  maps. 

The  commendable  caution  of  Suess  is  fol- 
lowed in  speaking  of  geographic  changes  not 
as  uplifts  and  subsidences,  but  as  "positive 
and  negative  displacements  of  the  strand 
line,"  or  as  emergences  and  transgressions. 
The  emergences  are  ascribed  to  periodic  sub- 
sidence of  the  ocean  bottom,  causing  the  epi- 
continental seas  to  be  drawn  off  into  the  ocean 
basins.  The  transgressions,  or  advances,  of 
the  sea,  are  thought  to  be  due  to  one  or  more 
of  several  causes:  (a)  the  attraction  of  the 
sea  by  bold  shore  mountains,  (h)  the  down 
warping  of  the  continent  into  geosyndines, 
thus  forming  long  trough-like  seas,  (c)  the 
displacement  of  the  sea  level  by  the  filling  up 
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of  the  sea  bottom  as  a  necessary  complement 
of  erosion,  and  {d)  the  settling  back  of  the 
continents  in  relaxation  after  periods  of  fold- 
ing. 

Following  this  discussion  of  principles  the 
author  gives  a  list  of  the  chief  strand  line 
displacements  with  interesting  although 
avowedly  crude  estimates  as  to  the  percentage 
of  the  continental  plateau  submei^^ed  at  each 
stage.  A  graphic  presentation  of  the  same 
conclusions  is  given  in  the  form  of  curves  on 
plate  101  at  the  end  of  the  paper.  Barrell 
contributes  a  theoretical  inquiry  as  to  the  ef- 
fect which  radial  shortening  would  have  on 
the  rate  of  the  earth's  rotation,  and  on  the 
degree  to  which  a  given  increase  in  that  rate 
would  cause  a  heaping  of  the  oceanic  waters 
in  the  equatorial  regions  during  times  of 
erogenic  activity.  He  finds  reason  to  think 
that  there  would  be  a  bulging  of  nearly  100 
feet  for  each  mile  of  radial  shortening,  which 
would  tend  to  draw  down  the  waters  in  the 
polar  and  temperate  regions,  to  keep  it  sta- 
tionary in  latitude  35^  and  to  cause  a  rise 
of  the  sea  level  in  the  tropics. 

The  second  and  much  larger  part  of  the 
paper  contains  a  systematic  account  of  the  dis- 
tribution and  migrations  of  faunas,  the  geo- 
graphic changes,  and  in  some  measure  the  na- 
ture of  the  climate  and  topography  during  the 
periods  from  the  Cambrian  to  the  Tertiary. 
This  is  illustrated  by  fifty  maps  showing  the 
author's  interpretation  of  the  geography  at 
each  of  many  stages.  To  give  a  summary  of 
this  part  would  not  be  possible  in  a  review,  as 
it  would  almost  necessitate  a  rehearsing  of 
the  original  paper,  which  is  itself  much  con- 
densed. The  most  important  general  fact  to 
be  noted  is  the  radical  rearrangement  of  the 
geologic  time  table,  which  is  given,  in  com- 
parison with  the  current  classification,  as  fol- 
lows. 

From  this  brief  description  it  is  plain  that 
Mr.  Schuchert's  paper  is  one  of  first  impor- 
tance to  the  student  of  historical  geology.  It 
will  be  most  highly  valued  as  an  up-to-date 
synopsis  of  the  sequence  of  strata  with  their 
contained  faunas  from  the  base  of  the  Paleo- 
zoic to  the  Tertiary  period,  and  it  will  serve 


as  a  hand-book  of  information  for  many  a 
stratigrapher  whose  opportunities  and  experi- 
ence have  necessarily  been  less  extensive  than 
the  author's. 

THE  NEW  OBOLOGIC  TIME  TABLE 

Old  CUusificatUm,  Nmo  CUuHfieaHon, 

rG«onio~. 
Cambrian J  ^5?£?- 


Paleosoio 


I  Ourkic  or  Cam- 
I    brio- 


OrdoTidan  or 
Lower  aUozlaa 


{ 


Canadic- 

OrdoTicio. 

(^ndnnatie  ..~... 


Silurio Silarie ^..  ^ 

DoTonio ...........    Deronlo. 


^^SgS!~|-Mt 


iferoos ( 


PonnaylTanlo. PenotylTanio ..... 

Permio Parmic 


(Triawic Triasilo-JaraMlcl 
JuraBBlo.  I 

o"*"^ {gS3£!!::r.:z:J 


T^,^  JSuSJi;;;r.:.:::}K««»"i«-- 

(.Plelttocene... 


;} 


^Neoflolc 


Neogeaie. 


Any  one  who  has  attempted  the  oonstmo- 
tion  of  paleogeographic  maps  knows  the  un- 
certainties with  which  the  work  is  beeet 
and  the  impossibility  sometimes  of  knowing 
just  where  a  particular  shore  line  should  be 
drawn.  Under  these  circumstances  it  requires 
courage  to  put  one's  many  doubtful  views  in 
the  unchangeable  record  form  of  a  map,  and 
Mr.  Schuchert  is  to  be  commended  for  what 
he  has  done  in  this  way  and  for  his  interest- 
ing table  of  strand  line  displacements  men- 
tioned above.  The  imperfection  of  these  is 
distinctly  recognized  in  the  author's  introduc- 
tory remarks  and  the  aid  of  other  students  of 
the  subject  is  solicited  by  him  in  making  the 
maps  agree  with  the  progress  of  future  dis- 
coveries. Doubtless  many  readers  of  the 
paper  will,  like  the  reviewer,  be  disposed  to 
take  issue  with  Mr.  Schuchert  on  many  mat- 
ters of  detail,  but  these  are  hardly  within  the 
province  of  a  review. 

The  radical  changes  in  the  geologic  time 
scale  will  probably  arouse  more  differences  of 
opinion  than  any  other  single  feature  of  the 
article.    It  may  be  asked  first  whether  each  of 
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these  changes  is  justified,  and  in  the  second 
place,  whether  they  are  likely  to  be  accepted. 
Like  other  innovations,  these  wiU  have  to  be 
tried  out  by  the  test  of  time  and  usage.  It 
may  be  suggested  in  this  connection  that,  if 
the  Cambrian  and  Ordovician  are  to  be 
bracketed  as  an  era,  the  Pennsylvanian  and 
Permian  should  also  be  set  off  by  themselves 
for  reasons  which  are  well  brought  out  by  Mr. 
Schuchert's  own  discussion  of  these  periods. 
To  the  reviewer  it  appears  even  more  just  that 
the  Mesozoic  era  should  be  divided  into  two, 
the  line  of  separation  being  marked  by  the 
intense  and  widespread  Sierran  disturbance. 
To  be  consistent  in  having  i>eriods  based  on 
diastrophic  movements,  the  author  should  also 
combine  the  late  Devonian  with  the  Missis- 
sippian  as  one  period, — a  procedure  which  is 
sanctioned  in  effect  on  page  493,  where  it  is 
said  '^  .  .  .  the  diastrophism  at  the  conclusion 
of  the  Devonic  does  not  appear  to  have  been 
marked  in  character.  ...  In  this  instance  the 
life  record  is  thought  to  have  greater  value 
than  the  physical  one  in  separating  the 
Devonic  from  the  Mississippic,  but  should  the 
principle  of  diastrophism  be  the  sole  guide, 
then  these  two  periods  seemingly  must  be 
combined  into  one." 

A  study  of  the  paper  brings  out  the  fact 
that  the  author  has  worked  largely  from  the 
point  of  view  of  the  paleontologist,  excluding 
in  large  measure  the  data  of  other  sides  of 
geology.  Indeed,  this  may  be  inferred 
directly  from  the  author's  own  paragraphs  on 
methods.  On  page  525  it  is  remarked  that 
^' these  maps  .  .  .  are  still  inadequate,  as  far 
as  presenting  a  final  .  .  .  geographic  distribu- 
tion of  the  various  faunas  is  concerned.''  In 
other  words  the  maps  are  really  f  aunal  maps 
rather  than  strictly  geographic.  That  is  to 
say,  they  show  the  distribution  of  fossils 
rather  than  of  land  and  sea.  Perhaps  the 
author  will  contend  that  these  are  one  and 
the  same,  but  it  is  quite  certain  that  others 
will  dissent  from  this  view  and  with  much  to 
be  said  on  their  side.  In  the  reviewer's  judg- 
ment, valuable  information  can  be  drawn 
from  certain  sources  of  which  Mr.  Schuchert 
appears  to  have  availed  hiniiself  only  in  small 


measure,  namely,  the  character  and  changes 
in  the  structure  and  composition  of  the  sedi- 
ments and  the  relations  of  conformity  and 
unconformity  between  them.  For  example 
the  author  excludes  the  interior  sea  from  the 
Utah-Montana  region  at  various  times  in  the 
Paleozoic  era,  because  the  necessary  fatmas 
have  not  been  found;  in  the  face,  however,  of 
the  fact  that  in  many  places  an  unbroken 
sequence  of  marine  deposits  has  been  f  oimd 
ranging  from  middle  Cambrian  to  Mississip- 
pian.  Many  stratigraphers  will  not  agree  that 
the  failure  to  find  a  fauna  in  a  given  section 
proves  the  existence  of  a  **  break  "  or  *^  strati- 
graphic  hiatus,"  much  less  a  '^  disoonf ormity." 
If  the  section  is  completely  exposed  and  if 
there  ie  no  physical  evidence  of  an  unconform- 
ity it  would  seem  that  the  burden  of  proof 
rests  upon  any  one  who  doubts  that  sedimen- 
tation was  continuous  during  the  periods  in 
question,  whether  or  not  the  faunas  are  pres- 
ent. 

A  reading  of  the  paper  gives  the  impression 
that  the  author  recognizes  only  two  important 
factors  which  cause  differences  in  faunas,  $.  e., 
time  and  geographic  isolation;  in  other  words, 
that  the  Cambrian  and  Ordovician  faunas  of 
New  York  are  unlike  because  one  is  much 
later  than  the  other,  while  the  Cambrian 
faunas  of  New  York  and  Utah  are  dissimilar 
because  th^y  lived  in  marine  provinces  be- 
tween which  mifi^ration  was  impossible.  It  is 
occasionally  admitted  in  the  paper,  however, 
and  is  generally  recognized  by  biologists,  that 
a  third  factor  is  operative — ^the  environ- 
mental or  edaphic  factor.  That  the  author  is 
aware  of  this  is  indicated  by  the  statement  on 
page  589:  ''The  wide  difference  between  the 
Cretacic  of  Mexico  and  that  of  the  United 
States  may  be  due  in  part  to  the  decided 
Eiaestone  fades  of  the  former  region.  .  .  ." 
But  in  most  other  instances  where  this  factor 
might  well  come  into  play  it  seems  to  have 
been  left  out  of  consideration.  Thus  on  page 
550  it  is  remarked  that  the  ''wonderful 
Burlington  crinoid  fauna"  is  unknown  "in 
the  western  sea."  Since  crinoids  prefer  cer- 
tain environmental  conditions  and  have  by  no 
means  a  uniform  distribution  on  the  modem 
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sea  bottom,  may  not  the  edaphic  factor  help 
to  explain  the  observed  distribution,  particu- 
larly since  the  dark  Mississippian  limestones 
of  Utah  and  Montana  are  notably  unlike  the 
contemporaneous  rocks  of  Iowa? 

The  lack  of  evidence  on  debatable  points 
throughout  the  paper  is  a  constant  source  of 
disappointment  to  tjie  reader.  Thus  on  page 
454  it  would  be  interesting  to  know  what 
leads  the  author  to  suggest  central  California 
as  the  site  of  an  inlet  from  the  Pacific  Ocean 
rather  than  some  other  part  of  the  coast. 
The  Paleozoic  rocks  are  so  highly  meta- 
morphosed or  so  deeply  buried  from  Mexico 
to  Alaska  that  only  here  and  there  (as  in 
northern  California  and  Oregon)  are  they 
clearly  recognizable,  and  to  the  average  geol- 
ogist there  seems  to  be  no  ground  for  choos- 
ing any  particular  spot  for  the  purpose  indi- 
cated. This  deficiency  is  probably  one  which 
the  author  could  not  easily  prevent.  It  is  to 
be  remembered  that  the  subject  is  over-large 
to  cover  adequately  in  so  brief  a  space.  It 
may  be  hoped  that  Mr.  Schuchert  will  soon 
find  time  to  prepare  a  volume  or  volumes 
under  the  same  heading,  in  which  he  will  give 
the  desired  facts  which  support  his  views. 

Two  things  will  tend  to  detract  from  the 
confidence  with  which  this  imx>ortant  and 
otherwise  impressive  paper  will  be  received 
by  geologists  in  general.  One  is  the  non- 
chalant way  in  which  questions  of  a  complex 
nature  are  dismissed  as  if  they  were  matters 
of  established  belief.  For  example,  on  page 
490  one  finds  the  implication  that  the  origin 
of  dolomite  is  a  matter  of  common  knowledge 
whereas  it  is  still  an  unsolved  riddle  to  keen 
students  of  the  subject.  Again  on  page  447 
is  the  statement,  '' Oolites  are  formed  in  the 
littoral  region  of  seas  between  tides.  .  .  ." 
This  may  explain  some  oolites,  but  several 
other  explanations  have  been  offered  and  it 
can  not  be  truthfully  said  that  the  subject  of 
the  origin  of  oolites  is  yet  understood. 

The  second  and  more  serious  defect  is  the 
assertive  and  dogmatic  form  in  which  many 
a  debatable  matter  is  presented.  Examples  of 
this  are  abundant  throughout  the  paper,  but 
the  following  will  illustrate :  (page  453)  '*  Its 


syncline  (Rocky  Mountain  sea)  was  due  to 
thrusting  of  the  Pacific  mass.  .  .^ .''  There  is 
still  much  difference  of  opinion  among  the 
best  students  of  the  subject  as  to  just  what 
causes  the  warping  of  land  surfaces.  (Page 
459)  "Throughout  the  Paleozoic  the  north- 
em  Atlantic  waters  were  separated  from 
the  southern  Atlantic  by  the  great  conti- 
nent Gondwana,  uniting  Africa  and  South 
America  across  the  medial  region  of  the 
present  Atlantic.  It  is,  therefore,  not  cor- 
rect to  speak  of  the  northern  Atlantic  until 
the  present  form  of  this  ocean  has  been 
attained.  .  .  ."  The  existence  of  the  Afro- 
American  land  bridge,  although  indicated 
by  a  considerable  mass  of  evidence,  is 
denied  by  many  whose  opinions  are  worth 
considering.  (Page  496)  "There  was  no 
Cordilleran  sea  of  this  time"  (late  Mississip- 
pian). In  this  case  the  unequivocal  assertion 
of  the  author  can  be  as  positively  refuted  since 
a  rich  Kaskaskia  fauna  was  discovered  last 
year  in  the  Wasatch  Mountains  of  Utah. 

In  conclusion,  and  after  offering  these  criti- 
cisms, the  reviewer  desires  to  repeat  that  the 
paper  is  a  storehouse  of  information  and  a 
large  contribution  to  the  subject — ^the  fruit  of 
many  years  of  careful  study  by  a  man  weQ 
qualified  as  a  paleontologist  and  blessed  with 
unusual  opportunities  in  the  way  of  facilities 
and  associations.  Even  so  soon  after  its  ap- 
pearance it  is  plain  that  the  paper  is  stimu- 
lating interest  in  the  relatively  new  and  still 
plastic  science  of  paleogeography,  in  which 
much  must  be  accomplished  before  firm  foun- 
dations can  be  reached. 

EuoT  Blackweldes 

Univebsity  of  Wisconsin, 
April  25,  1910 


SPECIAL   ARTICLES 

Webber's  "  brown  fungus  "  op  the  ottrus 
whiteflt  (.fioerita  webberi  n.  sp.) 

H.  J.  Webber  discovered  this  fungus  in 
1896  growing  parasitically  upon  the  citrus 
whitefly  at  Manatee,  Fla.  He  described  in  de- 
tail the  sterile  form  of  the  fungus.^     This 

*U.  S.  Dept.  of  Agr.,  Div.  of  Veg.  Phys.  and 
Path.,  Bui.  13,  27-30,  1897. 
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fungus  when  it  first  develops  ou  the  under 
side  of  an  orange  leaf  in  larrsB  of  the  white- 
fly,  forms  a  chocolate-hrown  (Saccardo's  color 
chart,  No.  10)  stroma,  which  somewhat  re- 
sembles the  citrus  red  scale,  Ohryaomphalus 
aonidum.  From  the  margins  of  this  stroma 
there  extend  colorless  thick-walled  hyphae. 
This  stage  of  the  fungus  is  sterile,  and  in  this 
condition  it  was  described  by  Webber  under 
the  name  of  "Brown  fungus." 

In  the  later  development  of  the  fungus 
(usually  in  the  summer  or  fall)  it  sends  out 
long,  straight,  colorless  hyphsB,  which  grrow, 
not  only  over  the  under  surface  of  the  leaf, 
but  around  the  edges  and  upon  the  upper  sur- 
face. On  the  upper  surface  of  the  leaves, 
upon  short  lateral  branches  of  these  hyphse, 
are  borne  aggregations  of  cells,  which  seem 
to  be  characteristic  sporodochia  of  the  genus- 
form  Mgerita,  These  sporodochia  are  60  to 
90  microns  in  diameter,  and  are  more  or  less 
spherical  clusters  of  inflated  oval  cells,  12  to 
18  microns  in  diameter.  From  near  the  place 
of  attachment  of  the  sporodochium  there 
radiate  3  to  6  hypha-like  appendages,  150  to 
200  microns  long  by  6  to  8  microns  wide,  one 
to  three  septate.  This  entire  aggregation  of 
spherical  cells  and  appendages  remains  in 
unison,  and  functions  as  a  spore.  When 
abundant,  these  sporodochia  present  to  the 
eye  the  appearance  of  a  reddish-brown  dust 
over  the  upper  surface  of  the  leaves.  If  the 
lower  side  of  a  leaf  bearing  brown  fungous 
stromata  happens  to  be  turned  upward  for 
some  time,  the  sporodochia  will  develop  abun- 
dantly there.  These  sporodochia  were  first 
noticed  in  the  fall  of  1905,  accompanying  the 
"brown  fungus";  but  only  recently  has  the 
connection  between  the  two  been  proved. 
Their  supposed  connection  was  touched  upon 
in  1908.* 

These  sporodochia  are  curious  and  inter- 
esting. When  once  detached  from  the  leaf, 
they  blow  about  on  smooth  surfaces  at  the 
least  motion  of  the  air,  but  on  alighting  upon 
another  leaf  or  fairly  rough  paper,  they  tend 
to  hold  fast  to  it. 

*  "  Fungi  Parasitic  upon  Aleyrodes  citri,"  Univ. 
of  Fla.,  Special  Studies,  No.  1,  p.  36. 


When  germinated  in  hanging-drop  cultures 
these  sporodochia  produce  hyphsB  identical 
with  those  of  Webber's  "  brown  fungus." 
When  the  sporodochia  are  placed  upon  the 
larvffi  of  Aleurodes  citri,  typical  stromata  of 
the  "  brown  fungus  "  arise.  During  the  sum- 
mer and  fall  of  1909,  sporodochia  were  care- 
fully picked  off  under  a  compound  microscope. 
A  camel's  hair  brush,  moistened  with  water 
containing  these  sporodochia,  was  drawn  over 
live  whitefly  larvsB.  Nine  days  after,  the  first 
and  second  stage  larvsB  began  to  show  the  ef- 
fects of  fungous  infection.  In  sixteen  days, 
initial  stages  of  the  stromata  were  evident 
bursting  through  the  edges  of  the  larva.  At 
a  later  date,  the  typical  brown  stromata  were 
formed,  and  in  three  months  Mgerita  sporo- 
dochia were  produced  by  the  surface  hyphsB  on 
the  upper  sides  of  the  leaves. 

The  economic  importance  of  this  fungus 
makes  it  desirable  that  it  should  have  a  sci- 
entific name.  The  form  of  the  sporodochium 
most  nearly  resembles  that  of  the  provisional 
genus  JEgerita,  The  fungus  was  referred  to 
Dr.  Eoland  Thaxter,  of  Harvard  University, 
who  kindly  examined  it,  and  confirmed  the 
view  that  it  might  well  be  placed  under  the 
name  of  JEgerita  until  the  perfect  stage  was 
found.  It  is  therefore  proposed  to  designate 
Webber's  'brown  fungus"  as  ^geHta  web- 
heri  n.  sp.  The  form  and  appearance  of  the 
hyphffi  suggest  relationships  to  the  Hypoch- 
nacesB  of  the  basidiomycetous  fungi. 

H.  S.  Fawcett 

A  CX>RRECTED  CLASSIFIOATION  OF  THE 
EDENTATES 

In  a  recent  paper^  the  writer  was  led,  from 
a  consideration  of  various  anatomical  char- 
acters, to  the  recognition  of  the  Edentata  as 
a  superorder  of  mammals  comprising  four 
distinct  orders,  as  follows: 

SUPERORDER  EDENTATA  (Vicq  d'Azyr). 

Order  1.   T-fflwiODONTA  Cope. 
Order  2.   Xknabthba  Gill. 

*"A  Suggested  Classification  of  Edentates," 
State  University  of  Oklahoma,  Research  Bulletin, 
No.  2,  1909. 
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Order  3.   Phoudota  Webe^r. 
Order  4.   Tobulideivtata  Flower. 

A  further  examination  of  the  literature  re- 
veals the  fact  that  the  term  Phoudota  Weber 
(1904),  comprising  the  Manidm,  is  antedated 
by  Pholidota  Merrem  ("Tentamen  stste- 
HATis  Amphibiobum/'  1820),  applied  to  the 
Reptilia.  As  Squamata  Huxley  (1872), 
which  also  has  been  frequently  used  to  desig- 
nate the  Manidm,  is  itself  antedated  by 
Squamata  Oppel  (1811),  applied  to  an  order 
or  superorder  (Osbom)  of  Reptilia,  it  seems 
necessary  to  adopt  some  other  name  for  this 
group.  I  therefore  propose  that  the  order  to 
which  the  Manidie  belong,  be  called  the  Lepi- 

DOTA   [Qr.  Xeiridond^,  SCaly]. 

Making  this  change  and  listing  the  fami- 
lies, our  classification  of  the  Edentates  is  as 
follows : 

SUPERORDER  EDENTATA  Vicq  d'Azyr. 

Order  1.   TiENiODONTA  Cope. 

Family  Ootioryoti&B  Wortman. 
Family  StylinodorUidcB  Marsh. 
Order  2.   Xxnabthba  Gill. 
Suborder  Pilosa  Flower. 
Family  BtxidypodidtB  Bonaparte. 
Family  MegaUmyohidcB  Zittel. 
Family  Megatheriida  Owen. 
Family  Myrmeoophagida  Bonaparte. 
Family  OrophodoniidcB  Ameghino. 
Suborder  Loricata  Flower. 
Family  Dasypodidw  Bonaparte. 
Family  Olyptodontidw  Burmeister. 
Order  3.   LEPmoTA  Lane. 

Family  MafUd(B  Gray. 
Order  4.   Tubttudentata  Huxley. 

Family  OryoieropodidcB  Bonaparte. 

H.  H.  LAins 
Statb  Univebsitt  of  Oklahoma, 

NOBMAIT,   OEIAHOMA, 

February  15;  1910 


THE    NORTH   CAROLINA    ACADEMY  OF 

SCIENCE 

The  ninth  annual  meeting  of  the  North  Caro- 
lina Academy  of  Science  was  held  at  Wake  Forest 
College,  Wake  Forest,  N.  C,  on  April  29  and  30, 
1910,  with  thirty-one  members  in  attendance.  The 
meeting  of  the  executive  committee,  held  on  the 
afternoon  of  April  29,  was  followed  by  a  general 
meeting  for  the  reading  and  discussing  of  papers. 
At  night  in  Wingate  Memorial  Hall,  the  academy 


was  formally  welcomed  to  Wake  Forest  College 
by  President  W.  L.  Poteat.  President  W.  C. 
Coker,  of  the  academy,  then  delivered  the  presi- 
dential address,  "  Science  Teaching  in  the  Schools 
and  Colleges  of  North  Carolina." 

Because  of  their  interest  to  the  general  public, 
the  following  papers  were  then  given  with  lantern 
slide  illustrations  and  diagrams:  ''Pellagra,"  a 
preliminary  report,  by  Professor  J.  J.  Wolfe,  of 
Trinity  College;  "Halley's  Comet,"  by  Prcrfessor 
A.  H.  Patterson,  of  the  University  of  North  Caro- 
lina; "The  Comet,  What  is  It?"  by  Professor 
John  F.  Lanneau,  of  Wake  Forest  College. 

On  Saturday  morning,  April  30,  the  academy 
reconvened  for  the  annual  business  meeting.  The 
reports  of  the  secretary-treasurer  and  of  various 
committees  were  heard.  Forty-six  new  members 
were  received  into  the  academy.  These,  together 
with  the  43  former  members,  give  a  total  mem- 
bership  of  89.  The  report  of  the  treasurer  showed 
the  finances  of  the  academy  to  be  in  a  very  flour- 
ishing condition.  A  large  and  representative  com- 
mittee was  appointed  to  collect  data  and  report 
to  the  next  meeting  of  the  academy  a  course  of 
study  in  the  sciences  for  the  high  schools  of  the 
state.  It  is  the  purpose  of  the  academy  to  trans- 
mit this  with  its  recommendation  to  the  state 
superintendent  of  public  instruction  and  to  the 
North  Carolina  Teachers'  Assembly. 

The  following  officers  were  chosen  for  the  en- 
suing year: 

President— W.  H.  Pegram,  Trinity  College,  Dur- 
ham, N.  C. 

Vice-president— W.  S.  Rankin,  State  Board  of 
Health,  Raleigh,  N.  C. 

Seoretary-Treaeurer—E.  W.  Gudger,  State  Nor- 
mal College,  Greensboro,  N.  C. 

Eaeoutive  Committee— T.  L.  Stevens,  A  &  M. 
College,  W.  Raleigh,  N.  C;  H.  H.  Brimley,  State 
Museum,  Raleigh,  N.  C;  H.  V.  Wilson,  Univer- 
sity of  North  Carolina,  Chapel  Hall,  N.  C. 

In  point  of  attendance,  number  of  new  mem- 
bers added,  number  of  papers  read,  general  in- 
terest as  shown  in  the  discussion  of  papers,  this 
meeting  excelled  any  since  the  founding  of  the 
academy. 

The  following  papers  were  presented: 

The  Cause  of  Pellagra  (a  preliminary  report) : 
Jab.  J.  WouTE,  Trinity  College,  Durham,  N.  0. 
Believing  that  pellagra  must  be  an  infectious 
disease,  and  that,  because  of  its  generalized  na*- 
ture,  the  organism  was  most  likely  to  occur  in 
the  blood,  the  writer,   last  September,  began  a 
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flftudy  of  8ome  specimens  of  pellagrous  blood  with 
the  hope  of  throwing  some  light  on  the  etiology 
of  this  disease. 

The  usual  smear  preparation  was  made,  stained 
with  methylene  blue  and  studied  under  a  Zeiss 
apochromat.  Bacteria  were  seen  in  considerable 
numbers  in  most  cases— especially  severe  ones. 
Milder  cases  were  more  difficult  and  not  as  yet 
entirely  convincing.  These  bacteria  are  poly- 
morphic, but  generally  spherical,  grouped  often  in 
doubles  like  a  dumb-bell  or  in  irregular  clumps, 
sometimes  in  chains  and  usually  between  .5  and 
1 M  ill  diameter. 

A  culture  derived  from  damaged  com  shows  an 
organism  quite  similar  in  grouping,  size,  color 
reactions  and  polymorphism.  This  is  now  being 
tested  with  animals. 

PeouUarities  in  Diairihution  of  North  Carolina 
Birds:  Fbankun  Sherman,  Jr.,  Raleigh,  N.  G. 
The  main  points  brought  out  in  this  paper  are 

as  follows: 

1.  The  song  sparrow  was  long  known  to  breed 
mainly  if  not  exclusively  on  the  very  verge  of 
the  coast  r^on.  Records  were  given  showing 
that  it  nests  quite  freely  in  the  mountain  region 
also.  There  is  no  evidence  that  it  nests  in  any 
of  the  central  sections  of  the  state. 

2.  The  towhee  has  been  known  to  breed  only  in 
the  eastern  and  western  sections.  Data  were 
given  showing  that  it  also  nests  in  the  central 
section  to  some  extent,  though  perhaps  not  so 
abimdantly. 

3.  The  barn  swallow  has  been  known  to  nest 
only  on  the  coast.  A  record  was  given  of  its 
nesting  at  about  2,600  feet  elevation  in  the  moun- 
tains.   It  is  not  known  in  nesting  season  in  the 

.  central  part  of  the  state. 

4.  The  loggerhead  shrike  is  mainly  a  winter 
visitor,  going  north  to  breed.  Two  or  three  breed- 
ing records  are  on  file.  Several  new  records  are 
added,  especially  from  the  eastern  section. 

5.  The  robin  has  been  known  to  breed  only  in 
the  western  half  of  the  state.  Data  were  given 
showing  that  in  1909,  at  least,  it  nested  in  a 
number  of  eastern  localities.  It  may  be  extend- 
ing its  breeding  range  to  the  southward. 

The  tendency  shown  by  certain  birds  (confirmed 
by  some  other  animals  and  plants)  to  occur  in 
the  eastern  and  western  extremes  of  the  state  is 
attributed  to  high  humidity  of  the  coast  region 
which  gives  to  the  plants  or  animals  the  condi- 
tions of  a  more  northern  latitude.  The  western 
part  of  the  state  furnishes  the  same  conditions 
by  altitude. 


The  Comet:  Whai  is  Itf  John  F.  Lanneau,  Wake 
Forest  College,  Wake  Forest,  N.  G. 

The  Reein  of  Pimia  sabitUana:  Ghables  H.  Hbbtt 
and  E.  N.  Txtjjctt,  University  of  North  Garo- 
lina,  Ghapel  Hill,  N.  G.     (Read  by  title.) 

MedUxU  Entomology:  Z.  P.  Metoau',  Department 

of  Agriculture,  Raleigh,  N.  G. 

A  short  popular  account  of  some  of  the  more 
recent  developments  in  the  science  of  medical 
entomology,  which  was  defined  as  that  branch  of 
entomology  which  treats  of  the  relation  of  insects 
and  insect-like  animals  in  the  transfer  of  dis- 
eases from  man  to  man,  man  to  animal  and  ani- 
mal to  animal.  This  relation  was  declared  to  be 
twofold:  In  the  first  case  the  insect  is  a  necessary 
intermediate  host  and  in  the  second  case  the 
insect  is  merely  an  incidental  or  accidental  factor 
in  the  transfer  of  the  disease.  The  work  of  the 
board  of  health  of  the  city  of  Asheville,  N.  G., 
was  cited  as  an  example  of  applied  medical 
entomology. 

The  Ammonifying  of  North  Carolina  Soils:  F.  L. 
Stevens  and  W.  A.  Withebs,  assisted  by  P.  L. 
Gainey  and  F.  W.  Shebwood,  North  Garolina 
Agricultural  Experiment  Station,  W.  Raleigh, 
N.  G. 

Remarks  on  the  Relation  of  our  Birds  to  the 
Farm  and  Garden:  G.  S.  Bbimlet,  Raleigh, 
N.  G.  (Read  by  F.  Sherman,  Jr.)  Published 
in  full  in  the  current  number  of  the  Journal 
of  the  Elisha  Mitchell  Soientifio  Society. 

Where  to  find  Am^has:  E.  W.  Gudgeb,  State  Nor- 
mal Gollege,  Greensboro,  N.  G. 
The  directions  given  in  the  books  are  very  in- 
definite, as  the  writer  found  to  his  sorrow  in 
bis  early  biological  days.  Acting  on  a  suggestion 
made  by  Dr.  D.  H.  Tennent,  now  of  Bryn  Mawr 
dJoUege,  he  at  that  time  successfully  sought  them 
in  the  yellowish-green  diatom  deposits  on  the 
bottom  of  stagnant  ditches  or  of  quiet  pools  in 
brooks.  In  seven  years  these  have  never  failed 
to  furnish  abimdant  material.  The  writer's 
classes  are  supplied  from  a  tiled  drain  at  the 
foot  of  a  bank  less  than  one  hundred  yards  from 
the  laboratory.  These  amebas  vary  in  size  from 
quite  small  to  those  so  large  that  they  can  not 
be  seen  in  their  entirety  imder  the  ordinary  high 
objective. 

The  Origin  of  Thermal  Waters,  u)ith  Special  Ref- 
erence to  Hot  Springs,  Ark,:  Gollieb  Gobb, 
University  of  North  Garolina,  Ghapel  Hill,  N.  G. 
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Some  Aid8  to  Better  Work  in  Boienoe:  C.  W. 
Edwabds,  Trinity  College,  Ihirhani;  N.  C. 
(Read  by  title.) 

A   new   Hybrid   Hdbenaria   of   North   Carolina: 
J.  G.  TTat.t^  North  Carolina  Agricultural  Ex- 
periment Station,  West  Raleigh,  N.  C. 
A   hybrid   Hdbenaria   was    reported   from   the 
neighborhood  of   Kinston,   N.   C.     This   natural 
hybrid    seemed   to   be   pretty   well    intermediate 
between  the  two  supposed  parents  H,  oiliarie  and 
H,   blephariglottis.     Photographs   of  the   flowers 
were  shown  and  these  presented  some  characters 
of  the  parents  and  the  hybrid. 

The  Present  Statue  of  the  DaruwUan  Hypothesis: 
W.  L.  PoTEAT,  Wake  Forest  College,  Wake 
Forest,  N.  C. 

Some  Esoperimewte  on  Ionization  by  Impact:  The 
Time  Variation  of  a  Current  through  a  Gas 
Ionized  by  Btidium:  J.  Blanohabd,  Trinity 
College,  Durham,  N.  C. 

The  ionization  vessel  was  a  glass  tube  with 
parallel  plate  electrodes  about  five  centimeters  in 
diameter,  both  plates  coated  (though  unequally) 
with  a  thin  layer  of  a  very  impure  salt  of  radium. 
With  the  plates  about  one  centimeter  apart,  and 
the  pressure  about  one  millimeter,  with  a  poten- 
tial difference  sufficient  to  produce  considerable 
ionization  by  impact,  it  was  found  that  the  cur- 
rent decreased  with  the  time  the  battery  key 
remained  closed,  reaching  its  minimum  value  in 
about  an  hour.  On  opening  the  key  the  initial 
conductivity  was  almost  totally  regained  in  about 
the  same  time.  Upon  reversing  the  potential  at 
the  end  of  an  hour  the  current  was  sometimes 
found  to  be  greater  than  it  was  initially  in  this 
reverse  direction,  but  also  decreasing  with  the 
time  as  before. 

The  potential  difference  apparently  causes  an 
increased  amount  of  ionization  near  the  positive 
plate. 
Further  experiments  are  in  progress. 

le    the    Fusarium    iohioh    Causes    Cou)pea    WUt 
Ctenetically  connected  with  Neocosmosporat  B. 
B.  HiGGiNS,  North  Carolina  Agricultural  Ex- 
periment Station,  West  Raleigh,  N.  C. 
In  1889  the  wilt  disease  of  cotton  was  studied 
by   Professor   Geo.   F.   Atkinson  and   its  causal 
fungus    named    Fusarium    vasinfectum,     A    few 
years  later  (1804-90)  the  wilt  disease  of  cotton, 
watermelon  and  cowpea  was  studied  by  Erwln  F. 
Smith.     He  found  no  specific  differences  between 
the  fungi  upon  any  of  the  three  hosts.    He  found, 


however,  upon  some  of  the  plants  previously 
killed  by  the  wilt  fungus,  an  adgeroua  fungus 
which  he  considered  the  perfect  stage  of  Fusatriitm 
vasinfectum.  The  fungus  was  therefore  renamed 
by  him  Neooosmospora  vasinfeotay  and  this  con- 
clusion has  been  accepted  by  subsequent  writers. 
The  evidence  upon  which  this  conclusion  was 
based  was  very  weak,  however;  and  a  recent  stud^ 
ot  the  two  forms  by  the  writer— the  lesolts  of 
which  will  at  an  early  date  be  publiriied  in  bul- 
letin form— has  caused  the  writer  to  reopoi  this 
ques>tion  whidi  was  considered  dosed. 

Some  Experiments  in  the  Propagcaion  of  the 
Diamond-back  Terrapin:  Henbt  D.  Aim, 
Fisheries  Laboratory,  Beaufort,  N.  C.  (Bead 
by  the  secretary.) 

This  paper  appears  in  full  in  the  current  num- 
ber of  the  Journal  of  the  Elisha  Mit^^t^l  Scien- 
tific  Society, 

The  Present  Status  of  the  Relativity  Problem: 
.    C.  W.  Edwards,  Trinity  College,  Durham,  N.  C. 
(Read  by  title.) 

The  Locus  of  a  Moving  Point  when  the  Bwn  of 
its  Distances  from  Two  Fixed  Points,  their 
Difference,  their  Product  or  their  Quotient  ti 
Constant:  John  F.  Laitneau. 
The  loci  determined  by  the  first  three  conditions 
are  the  well-known  ellipse,  hyberbola  and  lem* 
niscate. 

Under  the  fourth  condition:  Take  line  through 
the  fixed  points  F  and  F'  as  0-axis;  the  point  0, 
midway  between  them,  as  origin;  2o  for  distanoe 
F  to  F';  K  for  the  constant  quotient  when  the 
moving  point  is  on  one  side  of  the  y-axis,  and 
therefore  l/K  the  quotient  when  it  has  the  cor- 
responding position  on  the  other  side. 

1.  The  equation  of  the  locus  is 

The  locus,  therefore,  consists  of  two  equal  cirdes 
whose  centers  are  on  the  d^axis  beyond  F  and  F', 
at  equal  distances  from  0. 

2.  A  discussion  of  the  equation  shows: 

If  K=l,  the  circles  are  of  infinite  radius,  and 
are  tangent  at  0. 

If  IT  is  either  0  or  oo,  the  circles  reduce  to  the 
points  F  and  F'. 

If  K  has,  in  turn,  any  series  of  values  between 
1  and  0,  or  between  1  and  oo,  the  loei  form  a 
group  of  circles  about  F  and  a  similar  group 
about  F'— the  number  of  circles  in  each  group 
limited  only  by  the  number  of  values  given  to  K, 
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3.  None  of  the  circles  of  the  F  and  F*  groups 
pass  through  either  of  the  fixed  points  F  and  F'. 

Any  circles  drawn  through  F  and  F'  are  ex- 
traneous to  the  loci,  but  each  such  circle  is 
orthogonal  to  every  circle  in  the  loci  groups. 

"Notes  on  Fungi:  F.  L.  Stevens  and  J.  G.  Hall, 
North  Carolina  Agricultural  Experiment  Sta- 
tion, West  Raleigh,  N.  C. 

Three  new  species  of  Clavioeps  were  described. 
Two  of  them  are  upon  Paspalum  and  are  thought 
to  be  the  perfect  stages  of  the  fungus  usually 
known  as  Sclerotium  Paspali  S.  Glermination  of 
the  sclerotium  was  described  and  the  characters 
of  the  fungus  were  illustrated  by  photographs 
and  specimens.  The  third  species  grows  upon 
gama  grass  {Tripsacum  daotyloidea  L.).  Both 
sphacelia  and  asoosporic  stages  w^e  exhibited. 
Technical  descriptions  were  given  under  the 
names  Clavioeps  Paspali  (S.)  n.  comb.;  0.  Rolfsii 
n.  sp.,  and  C,  Tripsad  n.  sp.  These  will  be  pub- 
lished in  full  elsewhere  soon. 

Specimens  of  a  Ceroospora  upon  persimmon 
which  was  thought  to  be  new  were  also  shown. 

Some   Methods   of  Making   Illustrations:   Z.   P. 

Metoalt,  Department  of  Agriculture,  Raleigh, 

N.  C. 

A  brief  consideration  of  some  of  the  more 
important  methods  of  making  illustrations  con- 
sidered from  the  standpoint  of  the  biologist. 

Precautions  Necessary  in  Sstimating  Climates  of 
Geological  Time:  Ck>LLnEB  Cobb,  University  of 
North  Carolina,  Chapel  Hill,  N.  C. 

The  Jaujs  of  the  Spotted  Bting  Ray  AStohatus 

narinari:  E.  W.  Gudoeb,  State  Normal  College, 

Greensboro,  N.  C. 

This  ray  and  its  jaws  were  described  by  George 
Marcgrave  from  a  specimen  from  Brazilian  waters 
in  a  book  publishcid  in  1648.  Unlike  other  pave- 
ment-toothed rays,  this  fish  has  only  the  central 
row  of  teeth,  the  lateral  ones  having  entirely  dis- 
appeared. Marc^ave  correctly  counted  its  four- 
teen I-shaped  upper  teeth,  and  its  seventeen  broad 
V-shaped  lower  ones.  The  lower  jaw  is  narrower 
and  longer  than  the  upper  and  projects  beyond 
the  lips.  With  it  and  the  snout  the  ray  digs  up 
the  dams  which  constitute  its  chief  food. 

The  paper  was  illustrated  with  photographs  of 
the  fish  and  with  a  pair  of  dried  jaws. 

The  writer  has  in  preparation  for  the  U.  S. 
Bureau  of  Fisheries,  a  paper  on  this  ray,  review- 
ing all  the  work  ever  done  on  it,  and  including 
hi3  own  observations  and  photographs. 


The  Cocoanut  Crab:  John  F.  Lanneau. 

Called  also  the  robber  crab  and  the  pouch  crab. 
Shaped  more  like  a  lobster  than  a  crab.  Found 
on  islands  of  the  South  Pacific.  Weight  usually 
five  or  six  pounds,  sometimes  twenty.  Feeds  on 
fallen  cocoanuts.  Said  to  climb  the  trees.  Is 
highly  esteemed  as  food,  especially  the  rich,  fatty 
content  of  the  pouch.  Is  found  on  our  island  of 
Guam.  It  and  other  singular  forms  of  life  on 
that  pleasant  little  island  would  repay  a  biolo- 
gist's investigation.  His  visit  would  likely  be 
facilitated  by  our  Secretary  of  War  or  Secretary 
of  Navy. 

A   Double  Flowering  Dogwood:   F.   L.   Stevens 
and  J.  G.  Hall,  North  Carolina  Agricultural 
Experiment  Station,  West  Raleigh,  N.  C. 
A  case  of  double  fiower  of  the  common  fiower- 
ing  dogwood   {Comus  florida  L.)   due  to  the  ex- 
cessive development  of  the  small  bracts  that  sub- 
tend the  individual  flowers  of  the  ordinary  head 
was  reported.    There  was  as  well  the  suppression 
of  all  the  individual  flowers  except  the  central 
one,  which  appeared  entirely  normal. 

A  Note  in  the  Development  of  the  Oall-fly  Dia- 
strophus  nebulosus  0.  8,:  J.  B.  Ives,  Wake 
Forest  College,  Wake  Forest,  N.  C. 
This  paper  is  published  in  full  in  the  current 

number  of  the  Journal  of  the  Elisha  Miti^U 

Scientific  Society. 

Pecan  Culture  in  North  Carolina:  W.  N.  Hutt, 
State  Horticulturist,  Raleigh,  N.  C. 

E.  W.  Gudoeb, 
Secretary 

SOCIETIES  AND  ACADEMIES 
the  soodett  fob  exfebimental  biologt  and 

HEDIOINB 

The  thirty-ninth  meeting  was  held  at  the  Shef- 
fleld  Biological  Laboratory,  New  Haven,  Conn., 
on  Wednesday,  May  18,  1910,  at  4:16  P.M.,  with 
President  Morgan  in  the  chair.  An  executive 
meeting  was  held. 

New  members  elected:  A.  B.  Eisenbrey,  H.  D. 
Senior,  Edna  Steinhardt,  H.  F.  Swift. 

Members  present:  Atkinson,  Beebe,  Davenport, 
Gies,  Harrison,  Henderson,  Janeway,  Lee,  Levin, 
I.,  Lusk,  MacCallum,  Meltser,  Mendel,  Morgan, 
Murlin,  Norris,  Pearoe,  Shaklee,  Stewart, 'H.  A., 
Wolf. 

Scientific  Program 

"An  Examination  of  FrOhlich's  Theory  of  the 
Treppe,"  Frederic  S.  Lee  and  E.  N.  Harvey. 
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**  An  Attempt  to  Discover  the  Cause  of  the  Spe- 
cific Dynamic  Action  of  Protein/'  Graham  Lusk. 

"  Demonstration  of  a  Modified  Method  of  Esti- 
mating Pepsin/'  William  G.  Rose.  (By  invita- 
tion. ) 

"The  Metabolism  of  the  Purines  in  Man," 
Lafayette  B.  Mendel  and  John  F.  Lyman. 

"A  Demonstration  of  the  Method  of  Phelps 
and  Tillotson  for  Esterifying  the  Products  of 
Protein  Hydrolysis/'  T.  B.  Osborne  and  L.  M. 
Liddle. 

''The    Distribution    of    the    Blood    in   Shock/' 

E.  P.  Lyon  and  J.  L.  Swarts. 

"The  Fundamental  Conditions  of  Surgical 
Shock/'  Yandell  Henderson. 

''  Observations  on  the  Nature  of  the  Antitrypsin 
of  the  Serum/'  R.  Weil  and  L.  Feldstein. 

"On  the  Power  of  Reproduction  without  Con- 
jugation in  Paramecium/'  Lorande  Loss  Wood- 
ruff. 

"Alleged  Rhythm  in  Phototaxis  Synchronous 
with  Ocean  Tides/'  Max  Withrow  Morse. 

"  Vaso-response  in  Dogs  to  Hydrophobia  Rabbit 
Serum/'  J.  P.  Atkinson  and  G.  B.  Fitzpatrick. 

"On  the  Precipitation  of  Diphtheria  Antitoxin 
by  Precipitins/'  J.  P.  Atkinson  and  Edwin  J. 
Banzhaf. 

"Further  Observations  on  the  Structure  of 
Anastomosed  Blood  Vessels/'  C.  C.  Guthrie. 

"Results  of  Engrafting  Fetuses  into  Fowls/' 
C.  C.  Guthrie. 

"  Factors  Influencing  the  Survival  of  Engrafted 
Thyroid  Tissues  in  Fowls/'  C.  C.  Guthrie. 

"Modification  of  Tissue  Oxidations  in  vitro," 

F.  V.  Guthrie.     (By  invitation.) 

"The  Development  and  Fimction  of  the  Heart 
in  Embryos  without  Nerves/'  Davenport  Hooker. 
(By  invitation.) 

"A  Demonstration  of  the  Use  of  Krogh's  (xas 
Tonometer/'  M.  M.  Scarborough.     (By  invitation.) 

"An  Experimental  Study  of  the  Resistance  to 
Compression  of  the  Arterial  Wall/'  T.  C.  Jane- 
way  and  E.  A.  Park. 

"A  Device  for  Control  of  Ether  and  Air  or 
other  Gases  in  Connection  with  Various  Forms  of 
Artificial  Respiration/'  A.  O.  Shaklee. 

"The  Chromosomes  in  the  Parthenogenetic  and 
Sexual  Eggs  of  Phylloxerans  and  Aphids/'  T.  H. 
Morgan. 

"Hybridization  in  a  Mutating  Period  in  Dro- 
sophila/'  T.  H.  Morgan. 

"Infiammation  in  Tissues  Isolated  from  Ner- 
vous Connections/'  W.  G.  MacCallum. 

"Experimental  Hypertrophy  of  the  Heart/'  H. 
A.  Stewart. 


"  Biological  Significance  of  SertoU  CeUs/'  F.  M. 
Hanes.     (By  invitation.) 

"  A  Study  of  SaUva  in  its  Possible  Relation  to 
Dental  Caries/'  Alfred  P.  Lothrop  and  William 
J.  Gies. 

"  Studies  on  Experimental  Arterial  Lesions  in 
the  Dog/'  Isaac  Levin  and  John  H.  Larkin. 

"  The  Relation  of  the  Thalamus  to  Respiration, 
Blood  Pressure  and  Blood  Supply  of  the  Spleen," 
E.  Sachs.     (By  invitation.) 

"  The  Infiuence  of  Oils  and  Lecithin  on  Protein 
Metabolism/'  Lloyd  H.  Mills  and  John  R.  MurUn. 

"Inheritance  of  Plumage  Color  in  Poultry," 
Charles  B.  Davenport. 

Eugene  L.  Ofie, 
Secretary 

THE    NEW   TOBK    ACADEMY   OF   SCIENCES 
SECTION  OF  BIOLOOT 

A  BE6ULAB  meeting  of  this  section  was  held  at 
the  American  Museum  of  Natural  History,  April 
11,  1910,  Mr.  Roy  W.  Miner  presiding.  The  fol- 
lowing papers  were  read: 

Collecting    Invertebrates    in    the    Woods    Hols 

Region:  Roy  W.  Mineb. 

Mr.  Miner  gave  an  account  of  his  collecting 
experiences  during, the  summer  of  1910  in  the 
Woods  Hole  region.  The  methods  and  results  of 
a  dredging  expedition  were  first  outlined,  and 
then  the  speaker  gave  an  account  of  the  habits 
of  some  of  the  more  interesting  and  typical  in- 
vertebrates found  in  the  vicinity  of  Buzzard  Bay 
and  Vineyard  Sound,  dwelling  especially  on  the 
Annulata.  The  address  was  illustrated  with  col- 
ored lantern  slides  of  the  living  animals. 

Osteology  and  Genetic  Relations  of  the  Memo- 
typhlous  Insectivores :  W.  EL  Gbeqoby.  (Bead 
by  title. )  W.  K.  Obbgobt, 

Secretary  pro  tern. 

At  the  regular  meeting  of  this  section  held  at 
the  American  Museum  of  Natural  History,  May 
9,  1910,  Professor  Bashford  Dean  presiding,  the 
following  papers  were  read: 

Votes  on  the  Insectivore  Genus  Tupaia  and  its 

Allies:  W.  K.  Gkbgoby. 

In  1904  Dr.  W.  D.  Mathew  interpreted  the 
characters  of  many  Eocene  mammals  of  various 
orders  as  pointing  to  a  common  stem  form  of 
arboreal  habits  and  structure.  The  oriental  In- 
sectivore Tupaia,  and  its  little  known  Bomean 
ally  Ptilooercus  lowii,  serve  to  illustrate  these 
characters  in  still  living  forms.  They  nave  a 
divergent  but  not  yet  opposable  thumb  and  great 
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toe,  their  habits  are  chiefly  arboreal  and  the  diet 
Insectivorous^frugiTorous.  Tupaia  retaine  many 
skeletal  features  that  were  characteristic  of 
Eocene  unguiculates,  e,  g,,  long  humerus  and 
femur,  humerus  with  entepiccmdylar  foramen, 
femur  with  third  trochanter,  radius  and  ulna  and 
tibia  and  fibula  separate,  flexible  carpus  and  tar- 
sus, semiplantigrade,  five-toed  manus  and  pes 
with  divergent  digit  1,  free  centrale  carpi,  as- 
tragalus without  trochlear  keels  and  with  a 
rounded  head,  vertebral  formula  O.  7,  D.  13,  L.  6 
or  7,  S.  3,  Cd.  23-26— and  many  others.  Other 
features  distinctly  foreshadow  the  primate  type, 
e.  g.,  relatively  large  brain  case,  broad  forehead, 
large,  posteriorly  closed  orbits,  and  especially  the 
structural  details  of  the  auditory  bulla  and  os- 
sides,  dentition  and  astragalus.  In  PHlooerou9 
the  skull  and  dentiticm  is  even  more  distinctly 
lemurmd  but  the  rest  of  the  skeleton  is  unknown. 
It  is  of  course  possible  that  these  lemuroid 
characters  are  entirely  due  to  convergent  evolu- 
tion, but  the  provisional  conclusion  is  that  the 
Tupaiidffi  are  descended  from  the  Insectivore  stock 
that  gave  rise  to  the  primates.  Attention  was 
called  to  the  resemblances  between  PHlooerous  and 
the  lower  jaw  from  the  Bridger  Eocene  described 
by  Mathew  as  Et^omolettes  grangeri.  The  only 
differences  are  such  as  frequently  separate  more 
generalized  forms  from  their  descendants. 

Fourth   Journey    of   eiftploraiion   in    the   South 

Seas:  H.  E.  Cbamftdn. 

The  speaker  gave  a  brief  account  of  the  new 
results  obtained  in  the  course  of  a  journey  of 
seven  months'  duration  among  the  Society,  Cook, 
New  Zealand,  Tongan,  Samoan,  Fiji  and  Hawaiian 
islands.  The  organisms  forming  the  material  of 
investigations  were  terrestrial  snails  of  the  genus 
Parfuto— a  strictly  Pacific  group.  The  species 
differ  when  a  comparison  is  made  of  forms  occur- 
ring in  neighboring  but  isolated  valleys  of  one 
island,  in  different  islands  of  the  same  group,  and 
in  different  groups  of  islands.  The  uniform  prin- 
ciple of  distribution  summarizing  the  observed 
facts  is,  that  the  degree  of  geographic  proximity 
of  any  two  comparable  regions  is  correlated  with 
the  degree  of  biological  differentiation  of  their 
species. 

A  description  was  given  of  two  active  volcanoes, 
namely,  of  Savaii  in  Samoa  and  Kilauea  in 
Hawaii.  Other  older  islands  of  volcanic  nature 
were  brought  into  relation  with  these  examples, 
as  later  stages  in  the  production  of  deeply-fur- 
rowed land  masses  like  Tahiti,  where  conditions 
are  such  that  isolated  valley  stations  are  found 


to  be  the  homes  of  separate  colonies  of  snails. 
Regarding  the  relation  of  such  islands  to  other 
weathered  peaks  like  Borabora,  to  coral  atolls 
and  to  islands  of  uplifted  coral  limestone  like 
many  examples  in  the  Ckx>k  and  Tonga  groups, 
the  Darwin-Dana  doctrine  was  contrasted  with 
the  views  of  Agassiz.  It  was  pointed  out  that 
the  phenomena  of  distribution  in  the  case  of 
species  of  Partula  gave  unquestioned  support  to 
the  Darwin-Dana  doctrine  of  a  major  process  of 
subsidence,  although  secondary  sporadic  examples 
of  the  reverse  process  of  uplift  may  be  demon- 
strated at  different  points  of  the  South  Pacific 
Ocean.  L.  Husbakof, 

Secretary 
Amebioan  Museum  of  Natubal  Histobt 

the  phuiobophioai.  800iett  of  washington 

The  680th  meeting  was  held  on  May  7,  1910, 
President  Woodward  in  the  chair.  Three  papers 
were  read. 

A    Method  of  Preoiaion   for   Computing   Square 
Roots  of  Numbers:  Dr.  R.  S.  Woodwabo,  of  the 
Carnegie  Institution  of  Washington. 
This  method  depends  on  the  identity 

Let  N  be  any  positive  number  and  write 
N^^ah,  wherein  a  and  h  are  any  two  numbers 
whose  product  is  N.  Write  also  for  brevity 
(0={a  —  Wa'^;h)\ 

Then 


=  i(»+6)(l-i«-i«* )• 

It  is  seen  that  if  the  numbers  a  and  h  are 
properly  chosen  the  series  in  w  will  converge  very 
rapidly.  They  may  be  so  chosen  in  fact  that  a 
high  order  of  precision  will  be  attained  from  the 
expression 

i{a+h){l-lw). 

It  is  seen  also  that  the  calculation  by  means 
of  the  latter  formula  will  be  simplified  if  a  and 
b  are  so  chosen  that  {a  —  b)/{a  +  b)  is  the 
reciprocal  of  an  integer  n,  or  if  tr^  =  n\  This 
applies  especially  in  case  N  is  one  of  the  natural 
numbers  2,  3,  5,  —  When  n  is  an  integer  the 
following  relations  hold: 

a^  =  2V  .  n  +  1/n  —  1,      6*  =  Y  .  n  —  1/n  -f  1. 

When  the  approximation  is  limited  to  the  first 
term  in  »,  the  exact  value  of  the  remainder,  or 
error  of  the  calculation,  is 
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-i(a  +  6){l-ia;-  (!-»)*}, 
and  this  is  the  same  as 

-i(a+6)(i»*+A«»+..-). 

The  application  of  the  process  to  the  numbers 
2,  3,  5  is  illustrated  by  the  following  table  of 
values : 


N 

a 

b 

H(«  +  ^) 

i-> 

2 
3 
5 

? 

If 

(99)« 
(97)» 
(161)' 

The  simplicity  and  precision  of  the  calculations 
required  are  shown  by  the  figures  given  below  for 
the  number  2. 

99/70  =  1.4142857143, 
-  1/2  .  1/70  .  1/99  =  —  0.0000721601, 

Sum  =  V^  =  1.4142136642, 
Error  =  —  18. 

Halley't  and  other  Comets:  Professor  Asaph 
Hat.t^  of  the  U.  S.  Naval  Observatory. 
The  speaker  gave  some  interesting  points  about 
Halley's  comet,  including  the  date  of  its  reappear- 
ance, its  physical  appearance,  its  relative  bright- 
ness and  orbital  elements.  This  comet  has  been 
surely  identified  back  to  the  year  1066  and  prob- 
ably to  a  much  earlier  date.  The  suf^osed  phys- 
ical constitution  of  comets  was  discussed  at  some 
length.  Among  the  other  comets  tientioned  were 
Brook's,  Swift's  and  Encke's.  The  orbits  of  most 
comets  are  parabolic,  or  nearly  so.  A  number  of 
planets  have  their  own  family  of  comets.  Comet 
captures  by  planets  and  the  perturbation  effects 
of  the  sun  and  the  planets  were  briefly  discussed. 

Is  there  an  Emanation  from  a  Magnetized  Bub- 
stanoet  L.  A.  Baueb,  of  the  Carnegie  Institu- 
tion of  Wasnington. 

The  purpose  of  the  paper  was  mainly  to  direct 
attention  to  the  fundamental  assiunptions  which 
underlie  our  explanations  of  magnetic  phenomena. 
The  question  was  raised  as  to  what  evidences 
there  may  be  for  or  against  the  hypothesis  of  a 
possible  "  emanation  "—using  that  word  in  its 
most  general  cense,  radiation,  pulsation  or  emis- 
sion—due to  the  presence  of  a  magnetized  sub- 
stance so  that  the  force  exerted  by  the  latter 
might,  like  electric  force,  be  corpuscular  in  its 
nature.  The  corpuscles  in  magnetism  might  be 
atomic  systems  in  which  an  electron  is  revolving 
about  an  inner  nucleus  consisting,  for  example,  of 


a  positive  ion,  such  as  assumed  by  Righi  for  the 
formation  of  his  so-called  "  magnetic  rays."  Righi 
calls  his  atomic  system  an  electron-poeitive  ion, 
and  Thomson,  who  independently  of  Righi  hid 
occasion  to  consider  the  possibility  of  similar 
systems,  termed  them  "  doublets."  Since  the  sys- 
tem creates  an  atomic  magnetic  field  whose  axis 
passes  through  the  center  of  rotation  of  the  elec- 
tron and  perpendicular  to  the  plane  of  rotation 
the  speaker  suggeerted  calling  such  systems  ''mag- 
netons." These  magnetons,  carrying  a  free  mag- 
netic charge,  if  given  a  translational  movement 
along  the  magnetic  axis,  will  possess  all  the  prop- 
erties ascribed  to  the  lines  of  magnetic  force— 
the  translational  movement  giving  the  toiaion 
along  the  lines  of  force  and  the  centripetal  accel- 
eration of  the  revolving  electron  supplying  the 
cross  pressure. 

Some  results  obtained  by  the  speaker  in  con- 
nection with  his  careful  weighings,  in  a  wholly 
non-magnetic  balance,  of  magnetised  and  un- 
magnetised  substances,  led  him  to  consider  the 
hypothesis  of  a  mechanical  force  being  exerted  on 
a  magnet  by  the  outside  medium  due  to  a  possible 
emanation  or  pulsation  of  some  kind  from  the 
magnet.    Further  experiments  are  to  be  made. 

If  the  hypothesis  as  above  set  forth  is  correct 
we  may  look  upon  a  magnetised  substance  as  a 
source  of  "magneto-activity"  just  as  a  radio- 
active substance  is  of  radioactivity. 

(The  abstracts  of  the  first  and  third  of  the 
above  mentioned  papers  are  by  their  authors.) 

E.  L.  Fabib, 
Secretary 

THE  AMEBIGAN   OHEIHOAL  BOdETT 
NOBTHEASTliaiN  SECTION 

The  ninety-eighth  regular  meeting  of  the  sec- 
tion was  held  at  the  Twentieth  Century  dub, 
Boston,  on  April  29.  Professor  Henry  Carmichsel 
presented  a  paper  entitled  "  Electrolysis  of  Chlo- 
rides Theoretically  Considered,"  in  which  he  de- 
scribed the  advantages  of  a  partition  of  asbestos 
cloth  impregnated  with  portland  oement,  as  a 
means  of  separating  the  electrode  products  in  the 
analysis  of  brine.  Mr.  Jasper  Whiting,  in  a  paper 
upon  "The  Electrolysis  of  Brine,"  described  in 
detail  his  electrolytic  cell  which  makes  use  of  the 
formation  of  sodium  amalgam  but  is  not  open  to 
many  disadvantages  possessed  by  the  "Castner 
process." 

K.  L.  Mabk, 
Secretary 
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EXPERIMENTS   IN    GEOGRAPHICAL 
DESCRIPTION  * 

THE    PRESENT    CONDITION    OF    OUR   ASSOCIA- 
TION 

The  exploration  of  unknown  lands  and 
seas  has,  to  my  regret,  seldom  been  the 
subject  of  essays  presented  before  our  as- 
sociation. It  would  appear  that  most  of 
those  who  are  active  or  bold  enough  to 
make  their  way  far  from  the  beaten  track 
do  not  care  for  the  more  thorough  study  of 
geography  to  which  we  are  pledged;  or 
perhaps  that  we,  with  our  interest  in  the 
more  scientific  and  analytical  aspects  of 
geography,  have  not  been  sufficiently  cor- 
dial to  those  explorers  who  go  far  from 
home  and  bring  back  narratives  in  which 
personal  adventure  almost  necessarily  has 
a  large  place.  Nevertheless,  we  have  not 
been  altogether  wanting  in  this  respect. 
We  have  heard  in  earlier  meetings  some- 
thing of  the  desert  basins  of  inner  Asia, 
of  the  lofty  plateaus  of  the  Andes,  and  of 
the  great  territory  of  Alaska;  and  I  trust 
that  we  shall  again  from  time  to  time  have 
reports  on  distant  parts  of  the  world,  par- 
ticularly when  they  can  be  presented  with 
such  technical  geographical  skill  as  char- 
acterized the  papers  just  referred  to. 
Some  such  papers  are  listed  in  our  pro- 
gram for  this  meeting,  but  if  I  thus  call 
especial  attention  to  the  recent  studious 
travels  of  Messrs.  Woodworth,  Huntington 
and  Martin,  it  would  be  unfitting  not  to 
add  at  least  a  few  words  on  the  extraordi- 
nary   geographical    achievements    of    the 

^Presidential  address  at  the  meeting  of  the 
Association  of  American  Geographers,  held  in 
Cambridge,  Mass.,  December  30,  1909,  modified 
and  extended  in  certain  parts. 
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year  now  closing ;  a  year  that  has  brought 
US  the  news  of  the  most  remarkable  ad- 
vances in  polar  exploration  ever  made. 
Although  our  own  work  is  mostly  per- 
formed in  well-known  lands,  we  must  rec^ 
ognize  and  admire  the  brave  strength  of 
purpose,  the  persistence  in  the  face  of  ex- 
hausting hardships,  which  enabled  Peary 
to  reach  one  pole  and  Shackleton  so  very 
nearly  to  reach  the  other. 

The  work  of  our  members  has  naturally 
been  limited  for  the  most  part  to  our  own 
country.  It  was  at  first  feared  that  it 
might  also  be  limited  too  closely  to  the 
physiography  of  the  lands,  because  so 
many  of  us  had  been  more  concerned  with 
that  division  of  geography  than  with  any 
other ;  but  if  we  have  at  any  time  deserved 
that  reproach,  the  meeting  last  winter  at 
Baltimore  merited  and  indeed  received  al- 
together different  comment;  for  Professor 
Penck,  who  was  then  our  guest,  described 
it  as  giving  a  well-distributed  attention  to 
various  phases  of  our  subject;  and  Dr. 
Gilbert,  our  president  at  that  time,  con- 
sidered the  meeting  to  be  a  thoroughly 
serious  and  scientific  assembly.  These  two 
opinions  are  surely  most  encouraging^  yet 
we  still  have  work  to  do  in  the  way  of 
broadening  our  relations.  We  would  will- 
ingly see  oceanography  and  climatology 
more  fully  represented  on  the  inorganic 
side  of  ge<^raphy,  and  on  the  organic  side 
there  is  pressing  need  of  more  attention  to 
the  geography  of  planto,  animals  and  man 
than  has  yet  been  given.  We  therefore 
have  abundant  room  for  expansion,  and  I 
beg  each  and  all  of  you  to  use  all  appropri- 
ate efforts  to  make  our  needs  known  in 
these  several  directions.  As  a  practical 
step  in  this  direction,  I  suggest  that  we  in- 
vite representatives  of  allied  subjects,  such 
as  history,  economics  and  biology,  to  ad- 
dress us  from  time  to  time  on  their  con- 
ception and  use  of  geography. 


We  have,  I  believe,  stiQ  the  distinction 
of  being  the  only  geographical  society  in 
the  world  in  which  some  definite  geograph- 
ical accomplishment  is  required  for  mem- 
bership. I  trust  that  such  a  qualification 
will  be  carefully  maintained.  We  have 
probably  the  further  distinction  of  being 
the  smallest  geographical  society  in  the 
world;  we  are  indeed  so  small  that  it  is 
difficult  and  disappointing  to  believe  that 
all  the  trained  and  productive  geographers 
in  North  America  are  included  in  our  list 
of  some  eighty  names.  Let  me,  therefore, 
commend  the  discreet  nomination  of  new 
names  to  the  council,  always  provided  that 
the  nominees  have  reached  the  stage  of 
studious  and  original  geographical  pro- 
duction; and  let  me  even  more  particularly 
advise  that  personal  invitation  be  given  to 
earnest  younger  students  of  geography  to 
attend  our  meetings  as  guests  of  the  as- 
sociation, in  the  hope  that  what  they  see 
and  hear  among  us  will  encourage  them  to 
secure  serious  professional  equipment  and 
to  reach  active  production  in  geographical 
science.  In  due  time,  they  having  become 
members,  it  wUl  be  their  turn  to  maintJiin 
our  simple  organization  and  to  foster  its 
fuller  development 

EXAMPLES    OP    UNSYSTEMATIC    DESCRIPTION 

The  particular  subject  on  which  I  wish 
to  address  you  to-day  concerns,  as  yon 
might  expect,  tlie  study  of  land  forms,  and 
more  especially  the  manner  in  which  land 
forms  may  be  effectively  described  by  ma- 
ture observers,  so  that  they  may  be  appre- 
ciated by  mature  readers.  Let  me  con- 
sider with  you  whether  it  is  desirable  and 
practicable  to  make  at  least  some  approach 
to  systematic  methods  in  describing  the 
landscapes  with  which  every  geographer 
has  to  deal  in  the  narrative  of  his  travels, 
or  in  the  account  that  he  gives  of  partiea- 
lar  areas  in  his  regional  studies.    Hy  own 
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answer  to  this  question  is  decidedly  in  the 
a£Snnative,  and  I  propose  to  illustrate  at 
once  the  need  and  the  value  of  some  sort 
of  systematic  method  by  the  rather  in- 
vidious device  of  giving  an  example  of 
unsystematic  description,  taken  from  the 
first  geographical  journal  on  which  my 
hand  happened  to  fall  after  the  intention 
to  cite  such  an  example  was  formed.  The 
following  abstract,  therefore,  presents  all 
the  statements  concerning  the  structure 
and  form  of  a  certain  mountain  range,  in 
the  order  in  which  they  are  presented  in 
the  essay  referred  to;  but  distances,  direc- 
tions and  other  details  are  changed  so  that 
the  source  of  the  abstract  can  hardly  be 
identified,  and  a  considerable  amount  of 
general  description  that  is  aside  from  my 
purpose  is  omitted. 

The  mountain  mafls,  entirely  isolated  and  having 
a  very  remarkable  geological  constitution,  is  a 
high  range,  which  rises  abruptly  at  its  northern 
end  in  the  form  of  a  great  escarpment,  surmoimt- 
ing  the  plain  by  some  3,000  or  4,000  feet;  the 
range  continues  in  an  almost  direct  course  to  the 
south  for  about  40  miles.  The  summit  is  of  very 
difficult  access,  the  rocky  wall  being  nearly  ver- 
tical and  mostly  bare  for  the  uppermost  1,500 
feet.  There  is  said  to  be  no  deep  pass  through 
the  range.  At  an  elevation  of  2,000  or  3,000  feet 
there  are  grassy  benches.  On  all  sides  the  crests 
are  very  steep,  with  altitudes  of  from  4,500  to 
6,000  feet;  the  culminating  point  rising  to  6,300 
feet.  The  crest  is  not  continuous.  Erosion  has 
dissected  the  top  of  the  motmtain  into  a  multitude 
of  knobs  and  small  plateaus.  The  entire  range  is 
formed  of  sandertones,  inclined  in  general  at  an 
angle  of  45®,  and  trending  like  the  range  from 
north  to  south*  The  sandstones  rest  on  granite, 
which  reaches  an  altitude  of  1,900  feet  at  the 
village  of  Blank;  while  near  River  So-and-so  the 
sandstones  are  seen  at  an  altitude  of  1,200  feet. 
On  certain  lower  terraces,  horizontal  sandstones 
are  deposited.  The  range  has  the  appearance  of 
constituting  the  eastern  limb  of  an  anticline,  but 
it  is  difficult  to  explain  in  what  way  erosion  has 
removed  the  sandstones  of  the  western  limb  from 
the  plain,  since  they  form  a  heavy  body  in  the 
range.  Deep  V-shaped  valleys,  parallel  to  one 
another,  veritable  torrent  beds,  are  seen  in  large 


number  on  the  eastern  flank.  After  reaching  the 
foot  of  the  range,  at  an  altitude  of  1,000  feet,  the 
torrents  become  quiet  streams. 

Part  of  this  description  is  rather  baf- 
fling. For  example,  what  is  the  general 
form  of  the  top  of  the  mountain,  in  which 
erosion  has  produced  a  multitude  of  knobs 
and  small  plateaus  t  On  reaching  this 
statement,  after  having  previously  read 
that  the  summit  is  of  difficult  access,  the 
upper  rocky  walls  being  nearly  vertical 
and  the  crest  very  steep  on  all  sides,  one 
might  make  the  provisional  inference  that 
the  mass  was  of  horizontal  structure,  like 
a  lava-capped  mesa;  but  this  inference  is 
not  consistent  with  the  earUer  statement 
regarding  the  well-defined  north-south 
trend  of  the  range,  and  it  is  explicitly  con- 
tradicted by  reading,  a  little  farther  on, 
that  the  mountain  is  formed  of  inclined 
sandstones.  One  must  feel  rather  vexed 
not  to  be  told  at  once  in  which  direction 
the  sandstones  dip ;  for  until  such  informa- 
tion is  given,  the  reader  has  to  keep  two 
pictures  floating  in  his  mind;  one  of  an 
east-dipping  monoclinal  range,  the  other 
of  a  west-dipping  monoclinal  range.  But 
he  may  throw  away  the  second  picture 
after  reading  a  little  farther  and  coming 
to  the  comparison  of  the  range  with  the 
eastern  limb  of  an  anticline,  of  which  the 
western  limb  is  lost.  This  is  the  only  indi- 
cation given  by  the  observer  that  the  dip 
of  the  sandstones  is  to  the  east.  The  ab- 
sence of  the  western  limb  of  the  postulated 
anticline  tempts  the  reader  to  suppose  that 
the  range,  instead  of  being  part  of  an  anti- 
cline, is  really  an  east-tilted  and  dissected 
fault-block;  even  though  the  observer, 
after  he  has  himself  discredited  the 
suggestion  of  anticlinal  structure,  says 
nothing  about  this  manifest  possibility. 
Theoretical  discussion  is  therefore  as  frag- 
mentary as  the  record  of  observation.  In 
fine,   the   more   carefully   one   reads   the 
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article,  the  more  one  is  impelled  to  say 
that  certain  important  items  are  omitted; 
that  such  items  as  are  mentioned  are  in- 
troduced in  no  apparent  order;  and  that 
the  method  of  treatment  is  uneven,  arbi- 
trary and  accidental,  being  explanatory  in 
one  part  and  empirical  in  another. 

By  rearranging  the  facts  presented,  the 
reader  may  form  a  more  systematic  de- 
scription. In  the  absence  of  explicit  state- 
ment to  the  contrary,  normal  erosion  is 
naturally  assumed  to  have  caused  what* 
ever  changes  have  been  produced  during 
the  development  of  the  existing  form  from 
the  initial  form.  The  s^tematic  descrip- 
tion may  then  proceed  as  follows:  The 
range,  trending  north  and  south,  with  alti- 
tudes of  from  4,500  to  6,000  feet,  is  a 
monocline  of  heavy  sandstones  which  dip 
eastward,  and  which  are  underlaid  by 
granite  along  the  western  flank.  The 
northern  termination  is  a  high  cliff; 
the  southern  end  is  left  undescribed. 
(Whether  the  initial  form  of  the  mass  was 
a  tilted  block  or  not  must  be  left  unde- 
cided, because  no  sufficient  account  is  given 
by  the  observer  either  of  the  constitution 
or  of  the  form  of  the  lower  ground  from 
which  the  range  rises.)  The  crest  is  some- 
what dissected  but  not  deeply  notched; 
the  eastern  flank  is  well  dissected  by  con- 
sequent streams;  the  western  flank  is  pre- 
sumably more  or  less  ravined  by  obsequebt 
streams.  On  the  whole,  the  stage  of  ero- 
sional  development  may  be  provisionally 
regarded  as  submature  or  mature. 

It  is  tantalizing  to  read  of  the  grassy 
benches  at  altitudes  of  2,000  or  3,000  feet, 
and  not  to  be  told  on  which  side  of  the 
range  they  occur,  or  how  they  are  related 
to  the  structure  of  the  mass ;  possibly  they 
are  granite  benches  on  the  western  flank. 
One  must  discount  the  statement  regard- 
ing the  nearly  vertical  slope  of  the  upper 
rocky  walls,  because  vertical  walls  are  al- 


together improbable  if  not  impassible  cm 
the  back  slope,  and  are  hardly  possible 
even  on  the  front  slope  of  a  monocline. 
Uncertainty  must  also  remain  r^arding 
the  piedmont  terraces;  perhaps  they  are 
remnants  of  a  sandstone  formation  that 
once  had  a  greater  horizontal  extension; 
but  this  can  not  be  determined  because  of 
the  vagueness  of  the  phrase:  ''On  certain 
lower  terraces,  horizontal  sandstones  are 
deposited."  Inasmuch  as  erosion  is  ex- 
plicitly mentioned  as  having  affected  the 
crest  of  the  range  and  implicitly  sug- 
gested as  having  ravined  the  eastern  flank, 
it  is  unfortunate  that  its  effects  on  the 
western  escarpment  and  around  the  base 
of  the  range  are  passed  over  in  silence. 
Uneven  description  of  this  kind  is  disap- 
pointing. 

The  point  to  be  emphasized  is  that  the 
description  prepared  by  the  observer 
would  be  much  more  easily  apprehended 
by  the  reader  if  it  had  been  orderly  in- 
stead of  disorderly,  and  thorough  instead 
of  fragmentary.  Immediately  following 
the  introductory  statement  concerning  the 
occurrence  of  a  high  and  isolated  range, 
trending  north  to  south,  one  must  wish  to 
know  its  general  structure;  namely,  that 
it  is  a  monocline  of  heavy  sandstones,  dip- 
ping eastward,  with  a  foundation  of  gran- 
ite exposed  in  the  western  flank.  After 
exploration  is  finished,  the  preparation  of 
brief  and  explicit  statement  of  this  kind 
surely  imposes  no  great  burden  on  the  ob- 
server; and  as  surely  it  gives  great  aid  to 
the  reader.  Brief  suggestion  as  to  the 
initial  form  of  the  mass  and  as  to  the 
amount  of  change  that  it  has  suffered  since 
its  uplift  would  be  helpful,  because  the 
reader  could  then,  as  it  were,  accompany 
the  observer  in  his  attempt  to  give  an  ex- 
planatory account  of  the  present  form.  If 
erosion  has  gone  so  far  that  the  initial 
form  is  altogether  uncertain,  an  explicit 
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statement  to  that  effect  should  be  made. 
Normal  erosion  being  understood  to  be  the 
process  engaged  in  carving  the  mass  to  its 
present  form,  various  details  regarding  the 
dissection  of  the  crest,  the  steepness  of  the 
upper  slopes,  and  the  ravining  of  the 
flanks,  may  be  easily  added  in  the  latter 
part  of  the  description  in  orderly  fashion ; 
and  as  easily  apprehended.  If  the  ob- 
server, on  seeing  the  ravines  in  the  eastern 
flank,  hesitates  to  call  them  ** consequent,'' 
because  of  the  vague  possibility  of  some 
other  origin,  he  may  immediately  solve 
this  difficulty  by  calling  them  *  *  apparently 
consequent*';  and  the  reader  will  at  once 
catch  his  meaning,  and  also  his  uncer- 
tainty regarding  it.  If  the  observer  hesi- 
tates to  assert  definitely  that  the  mass  was 
initially  a  tilted  block,  he  may  say  it  looks 
'*as  if"  it  had  been  uplifted  as  a  tilted 
block,  provided  that  that  is  really  his  best 
interpretation  of  the  facts;  and  then  the 
reader  will  find  in  this  guarded  statement 
the  clue  that  he  needs  in  order  to  gain  the 
observer's  point  of  view,  to  follow  the  rest 
of  the  description,  and  to  form  a  good 
mental  picture  of  the  landscape.  The  es- 
sential principles  here  are,  first,  that  the 
reader's  mental  picture  can  not  be  well 
formed,  unless  the  observer  describes  what 
he  has  seen  in  terms  that  are  susceptible 
of  definite  interpretation;  and,  second, 
that  the  mental  picture  can  not  be  easily 
formed,  unless  the  observer  presents  the 
results  of  his  observations  in  a  reasonable 
order. 

Only  after  a  definite  description  of  the 
landscape  has  been  presented,  is  it  fitting 
to  mention  by  name  subordinate  items, 
such  as  single  villages  and  individual 
streams.  It  is  altogether  inappropriate  to 
use  unknown  local  names  of  villages 
and  streams  as  a  means  of  locating 
unknown  structures  and  forms.  This 
is  a  general  principle  that  is  too  often 


overlooked.  In  the  absence  of  all  dia- 
grams and  maps  in  the  article  here  con- 
sidered, the  reader  gains  nothing  on  being 
told,  before  the  direction  of  monoclinal 
dip  is  stated,  that  the  foundation  granite 
outcrops  near  the  village  of  Blank.  He 
profits  nothing  on  reading  that  the  sand- 
stones are  seen  on  the  banks  of  River  So- 
and-so,  the  relation  of  the  river  to  the 
range  being  unexplained,  and  even  the 
direction  of  river  flow  being  unmentioned. 
Such  items  may  be  useful  hints  to  a  second 
traveler  on  the  ground,  but  they  are  dis- 
tractingly  irrelevant  to  a  reader  at  a  dis- 
tance. On  the  other  hand,  after  a  general 
statement  has  been  given,  from  which  the 
reader  may  form  a  fairly  definite  concep- 
tion of  the  structure  and  form  of  the 
range,  it  may  well  be  added  that  at  the 
western  base,  about  so  far  from  the  well- 
defined  northern  end  of  the  range,  and 
near  a  large  exposure  of  the  foundation 
granite,  lies  the  village  of  Blank;  or  that 
at  the  head  of  a  certain  obsequent  ravine, 
located  in  such  and  such  a  way  and  drained 
by  the  headwaters  of  River  So-and-so,  the 
sandstones  are  reached  at  such  and  such 
an  altitude. 

THE   NEED   OF    SYSTEMATIC    METHC«)6 

The  article  from  which  these  extracts 
are  taken  affords  a  fair  sample  of  the 
treatment  accorded  to  land  forms  in  most 
of  the  leading  geographical  journals  of 
the  world  and  in  most  of  the  books  of 
travel,  from  which  we  must  learn  nearly 
all  that  we  know  about  distant  lands.  If 
the  article  here  abstracted  departs  from 
the  average  treatment  of  land  forms,  it  is 
rather  on  the  side  of  greater  than  of  lesser 
fulness  of  statement;  but  here,  as  well  as 
in  the  great  majority  of  geographical 
books  and  essays,  the  method  of  treatment 
is  really  no  method  at  all,  as  far  as  this 
division    of    our    subject    is    concerned. 
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Such  articles  as  those  by  Bowman  on  the 
Bolivian  Andes^  are  altogether  exceptional 
in  the  clearness  and  fulness  of  their  ex- 
planatory treatment.  There  is  very  seldom 
any  indication  that  explorers  have  had  in 
mind  any  well-matured  plan  or  standard*, 
in  view  of  which  a  mountain  range  or  any 
other  form  that  they  come  upon  should  be 
treated.  Geographical  essays  seldom  give 
us  reason  for  thinking  that  their  authors 
have  had  any  thorough  training  in  the 
analysis  or  the  description  of  land  forms; 
or  for  thinking  that  they  are  aware  of  the 
systematic  association  of  parts  that  is  so 
generally  characteristic  of  the  elements  of 
a  landscape,  or  of  the  reasonable  origin 
of  the  associated  parts  by  the  action  of 
ordinary  processes.  There  is  not  even  any 
clear  indication  that  the  observers  are 
consciously  experimenting  with  any  defi- 
nite method  for  the  better  presentation  of 
the  facts  that  they  have  seen.  The  ran- 
dom accounts  of  item  after  item  are 
usually  arranged  in  indiscriminate  order, 
as  if  any  accidental  manner  of  presenta- 
tion were  all  sufficient.  This  is  truly  one 
of  the  most  disappointing  features  of  the 
present  status  of  geography.  The  very 
sources  from  which  we  ought  to  expect 
the  best  material— namely,  original  narra- 
tives in  books  of  travel,  and  essays  in  the 
journals  of  the  great  geographical  socie- 
ties—give us  records  of  the  kind  just 
cited,  in  which  so  important  a  part  of  our 
subject  as  land  forms  is,  as  a  rule,  treated 
in  an  utterly  unscientific  manner. 

The  prevailing  absence  of  scientific 
method  for  the  treatment  of  land  forms 
may  be,  on  the  one.  hand,  taken  as  a  dis- 
couragement by  those  who  believe  that  a 
systematic  method  would  be  helpful;  for 
if  disorderly,  unscientific  methods  prevail 
at  so  late  a  time  as  the  present,  it  must  be, 

*  Amerioan  Journal  of  Science,  XXVIII.,  1909, 
197-217,  375-402. 


one  may  be  tempted  to  say,  because  no 
other  can  be  invented.  But,  on  the  other 
hand,  the  absence  of  method  may  be  re- 
garded as  an  encouragement,  because  it 
shows  that  the  field  is  practically  clear  for 
the  introduction  of  any  method  that  will 
generally  commend  itself  to  practical 
geographers.  The  latter  point  of  view  is 
to  be  preferred.  Let  me,  therefore,  con- 
fidently urge  upon  all  our  members  who 
are  interested  in  this  aspect  of  geograph- 
ical progress  to  give  a  share  of  their  time 
to  the  invention  and  development  of  a 
thorough-going  method  for  the  description 
of  land  forms,  a  method  that  may  find  gen- 
eral acceptance  through  being  generally 
applicable ;  and)  to  make  experimental  trial 
of  the  method  for  themselves,  and  explain 
it  as  well  as  exemplify  it  in  their  publica- 
tions. 

As  an  earnest  of  my  conviction  of  the 
importance  of  this  work,  allow  me  to  say 
that  I  have  already  made  some  experi- 
ments of  this  kind  myself.  .You  may  re- 
member that,  two  years  ago,  when  we  met 
at  Chicago,  I  had  the  pleasure  of  conduct- 
ing a  conference  in  which  the  discussion 
centered  chiefly  on  the  possibility  of  de- 
veloping and  adopting  a  systematic  method 
for  the  description  of  the  lands,  and  in 
which  I  advocated  the  general  use  of  what 
has  been  called  the  method  of  ^'structure, 
process  and  stage"  for  this  purpose.  It 
is  my  desire  to-day  to  carry  the  subject  of 
that  conference  somewhat  farther;  partly 
by  reviewing  what  was  then  accomplished, 
partly  by  describing  to  you  an  experiment 
in  the  same  direction  that  I  made  in  En- 
rope  in  the  summer  of  1908. 

One  of  my  objects  at  the  Chicago  con- 
ference was  to  bring  forward  various  other 
systematic  methods  of  treating  land  forms, 
besides  the  one  with  which  I  was  experi- 
menting myself ;  but  no  success  was  reached 
in  this  direction.     Several  members  who 
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were  present,  and  several  absent  members 
to   whom  I   afterwards  wrote,   expressed 
themselves   as  unprepared   to   adopt  the 
method  of  structure,  process  and  stage  in 
their  work;  but  what  impressed  me  more 
was  that  they  did  not  propose  any  alter- 
native method.     Perhaps  no  sufficient  op- 
portunity was  given  for  the  presentation 
of  such  an  alternative ;  but  certainly  none 
was  forthcoming,  either  in  discussion  or  in 
correspondence.      Some    members    stated 
explicitly  that  they  preferred  to  remain 
free  from  any  limitations;  and  with  a  pref- 
erence for  full  freedom  I  have  the  warm- 
est sympathy.     Indeed  a  wish  to  profit 
from  the  more  general  introduction  of  a 
systematic  method  does  not,  to  my  mind, 
unwisely    interfere    with    such    freedom. 
Improvements  are  always  in   order,  and 
every  one  must  of  course  feel  free  to  intro- 
duce them.    There  are  occasions,  however, 
when  some  definite  method  of  treatment 
has  to  be  adopted  for  a  time  at  least,  as 
when  one  writes  a  geographical  descrip- 
tion of  a  tract  of  country,  or  when  one 
presents  the  principles  of  geography  to  a 
class  of  students ;  and  still  more  when  one 
attempts  to  teach  young  geographers  the 
art  of  geographical  description.     It  was 
particularly   with   regard   to  such   needs 
that  I  was  interested  to  learn  the  opinions 
and  the  practise  of  my  associates.     Per- 
haps the  title  of  the  Chicago  conference, 
namely,  ''Uniformity  of  Method  in  Geo- 
graphical Investigation  and  Instruction,'' 
went  too  far;  and  as  I  am  now  minded,  my 
object  would  be  better  expressed  under 
such  a  title  as  **  Experiments  in  the  Sys- 
tematic Description  of  Land  Forms."    It 
is  especially  that  aspect   of   the   subject 
which  I  wish  to  pursue  further  to-day. 

A    GEOGRAPHICAL    EXCURSION    IN    ITALY 

A  good  test  of  a  method  of  description 
is  found  in  its  application  to  new  fields. 


It  was,  therefore,  with  much  interest  that 
I  looked  forward  two  years  ago  to  a  jour- 
ney to  Italy  in  the  summer  of  1908,  when 
it  would  be  possible  to  revisit  certain  dis- 
tricts of  which  I  had  had  passing  glances 
in  the  spring  of  1899,  and  to  determine 
how  far  they  could  be  described  according 
to  the  method  under  experiment.    But  it 
occurred  to  me  that  an  adequate  and  im- 
partial experiment  with  a  method  could 
hardly  be  secured  if  the  person  who  had  de- 
veloped it  should  also  be  tbe  person  who  had 
to  apply  it.     Others  of  different  training 
ought  to  make  the  test.    Hence  a  circular 
letter  was  sent  to  a  number  of  correspon- 
dents at  home  and  abroad,  indicating  a 
route  and  a  plan  of  work,  and  inviting  them 
or  such  of  their  advanced  students  as  they 
could  recommend  to  join  me  in  Italy  on 
June  first.    The  success  of  this  plan  passed 
all  my  anticipations.     We  were  favored 
by   special   permission   from   the    Italian 
Ministry  of  War,  secured  through  the  kind 
offices  of  the  American  Embassy  at  Rome,, 
to  make  field  studies  even  near  fortifica-^ 
tions  and  along  the  frontier.     We  were 
allowed  to  purchase  all  sorts  of  maps,  not 
usually  on  sale,  at  the  Military  Geograph- 
ical Institute  in  Florence.    We  were  cor- 
dially welcomed  by  scientific  colleagues  at 
various  points.    The  members  of  the  party 
all  entered  heartily  into  the  spirit  of  the 
work   proposed,   and   made   a   most   har- 
monious even  if  a  variegated  troop.     The 
numbers  varied   from   four  to   forty   or 
more  in  different  parts  of  the  route.    The 
cosmopolitan  character   of  the   gathering 
was  its  greatest  value;   for  under  what 
conditions  could  one  secure  livelier  incen- 
tive to  geographical  investigation  or  make 
a  better  test  of  a  proposed  method  of  work, 
than  by  visiting  choice  fields  in  the  com- 
pany   of    earnest    students    of    different 
nationalities  and   different  training,   and 
discussing  together  the  varied  landscapes 
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that  opened  before  vs.  Members  who  ac- 
companied the  party  for  a  week  or  more 
included  teachera  from  the  nnivereities  of 
Paris,  Lyons,  Marburg,  Genoa,  Michigan, 
Cincinnati  and  North  Carolina,  Williams 
College  and  the  Lycnm  of  Oran  (Algiers), 
as  well  as  graduates  or  students  from  Ber- 
lin, Lille,  Vienna,  Bern  and  Cambridge 
(England) ;  those  who  were  with  ua  for 
shorter  periods  represented  the  universi- 
ties of  Grenoble,  Fribourg  and  Harvard, 
the  military  school  of  Fontainebleau  and 
the  state  normal  schools  of  Salem,  Mass. 
and  Cheney,  Wash. 

Our  w6rk  began  oa  June  1,  1908,  at  An- 
-cona  on  the  Adriatic  {A,  Pig.  1),  where 
we  studied  a  late  mature  coastal  plain; 
and  ended  on  July  18  at  Le  Puy  en  Velay 
in  central  France;  and  between  times  we 
saw  the  valley  of  the  Lamone  above  Faenza 
(Fa),  in  the  northeast  flank  of  the  Apen- 
nines, the  basins  of  Florence  (F)  and  of 
Val  d'Arno   within  the  Apennines;   the 


the  Dora  Baltea  above  them  to'  Aosta  (A) ; 
the  pass  of  the  Little  St.  Bernard,  by 
which  some  of  ua  crossed  into  France ;  the 
French  Alps  in  the  vicinity  of  Grenoble; 
and  west  of  the  Rhone  the  mountain  belt 
of  the  C^vennes,  formed  by  the  dissection 
of  the  southeastern  slope  of  the  central 
plateau.  It  may  well  be  imagined  that  we 
had  much  entertainment  that  was  not 
strictly  geographical;  yet  on  the  whole  we 
held  rather  closely  to  the  object  of  the  ex- 
cursion. One  of  the  most  amusing  fea- 
tures of  the  journey  was  the  necessity  of 
using  several  languages  in  our  daily  inter- 
course; and  here  the  European  members 
of  the  party  had  great  advantage  over  the 
Americans  by  their  fluency  in  other 
tongnes  than  their  own.  The  determina- 
tion taken  by  some  of  the  American  mem- 
bers to  learn  at  least  one  foreign  language 
before  making  another  visit  to  Europe  was 
not  the  least  valuable  lesson  of  our  coopera- 
tive eflforts. 


Fig.   1.     Route  of  the  Italian  Excursion,   1B08. 

plain  of  Pisa  (P) ;  the  beautiful  coastal 
forms  of  the  Riviera  Levante  between 
Spezia  (Sa)  and  Genoa  (G) ;  the  elbow  of 
the  Tanaro  valley  at  Bra  (B),  where  the 
river  has  been  diverted  from  a  former 
northward  to  its  present  eastward  course; 
the  lakes  of  Corao  (C),  Lugano  and  Mag- 
giore  (M),  and  their  associated  Alpine 
valleys,  where  we  discussed  the  problem  of 
glacial  erosion ;  the  huge  terminal  moraines 
of  Ivrea  (Iv),  and  the  glaciated  valley  of 


THE    METHOD    OP    STBUCTUBB,    PROCESS    ANK 
STAGE 

As  in  the  case  of  the  Chicago  conference, 
the  most  significant  result  of  the  Italian 
excursion  for  me  was  again  the  prevailing 
absence  among  the  members  of  the  party 
of  any  conscious  and  matured  method  for 
the  description  of  land  forms.  That  the 
method  with  which  I  had  been  experi- 
menting was  not  familiar  to  my  European 
companions  was  surely  not  due  to  any 
recondite  elements  in  it,  for  there  are 
none;  all  its  elements  are  taken  from  the 
common  experience  of  geologists  and 
physical  geographers.  In  so  far  as  the 
method  has  any  novelty,  it  is  to  be  found 
in  the  systematic  treatment  o£  well-known 
elements;  and  even  in  this  respect  it  is  not 
so  novel  as  some  have  seemed  to  suppose. 
Its  fundamental  principles  are  to  be 
found,  for  example,  in  the  third  edition  of 
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Sir  Archibald  Geikie's  *' Scenery  of  Scot- 
land" (1901),  where  one  may  read: 

The  problem  of  the  origin  of  the  scenery  of  any 
part  of  the  earth's  surface  must  obviously  include 
a  consideration  of  the  following  questions:  (1) 
the  nature  of  the  materials  out  of  which  the 
scenery  has  been  produced;  (2)  the  influence 
which  subterranean  movements  have  had  on  these 
materials,  as,  for  instance,  in  their  fracture,  dis- 
placement, plication  and  metamorphism,  and 
whether  any  evidence  can  be  recovered  as  to  the 
probable  form  which  they  assumed  i^t  the  surface 
when  they  were  first  raised  into  land;  (3)  the 
nature  and  effect  of  the  erosion  which  they  have 
undergone  since  their  upheaval;  and  (4)  the 
geological  periods  within  which  the  various  proc- 
esses have  been  at  work,  to  the  conjoint  operation 
of  which  the  origin  of  the  scenery  is  to  be 
ascribed  (pp.  9,  10). 

Here  we  have  the  very  essence  of  what 
is  implied  under  the  terms  "structure,  proc- 
ess and  stage'' ;  and  I  fully  agree  that  ''ob- 
viously," as  used  in  the  first  sentence,  is 
precisely  the  word  with  which  to  intnv 
duce  what  follows.  Yet,  obvious  as  these 
considerations  are  as  regards  the  origin  of 
scenery,  it  is  seldom  that  they  are  com- 
pletely and  systematically  employed  by 
geographers  in  the  description  of  scenery. 
Their  helpful  use  is  furthered  by  their 
systematic  treatment  according  to  a  defi- 
nite method;  and  therefore  method  has 
here  a  practical  value.  Each  member  of 
my  party  knew  well  enough  the  various 
structures  and  processes  involved  in  the 
production  of  natural  landscapes,  and 
could  explain  them  item  by  item ;  neverthe- 
less, hardly  any  one  had  consciously 
adopted  a  particular  method  for  present- 
ing the  results  of  his  observations  regard- 
ing the  natural  combinations  of  the  items, 
such  as  occurred  in  the  landscapes  that 
were  repeatedly  spread  before  us. 

A  generally  favorable  consideration  was 
given  to  the  method  of  structure,  process 
and  stage,  during  the  excursion,^  but  this 
must  not  be  taken  as  counting  altogether 


in  its  favor.  A  definite  method  naturally 
makes  headway  as  against  indefinite,  un- 
formulated methods;  and  moreover,  as  I 
was  the  leader  and  oldest  member  of  the 
party,  my  views  probably  received  a 
greater  consideration  than  they  would  have 
gained  if  I  had  been  a  junior  and  a  fol- 
lower. Still,  all  allowances  made,  the  ex- 
cursion gave  me  great  encouragement,  and 
I  resolved  to  persevere  in  carrying  the 
development  and  the  application  of  the 
method  as  far  as  possible;  but  always  in 
the  hopes  of  meeting  other  methods,  devel- 
oped by  my  colleagues;  and  always  with 
the  promise,  to  myself  at  least,  to  make 
careful  trial  of  other  methods  as  far  as  I 
could  learn  them. 

THE  DISSECTED  COASTAL  PLAIN  XEAB  ANCONA 

Let  me  give  a  few  examples  of  our  work, 
beginning  with  two  excursions  in  the  neigh- 
borhood of  Ancona,  where  sheets  117,  118, 
124,  125  of  the  Grande  Carta  topografica 
del  Regno  d  Italia,  1:100,000,  served  as 
local  guides.  Here  the  earliest  members 
of  the  party,  a  Frenchman,  a  German  Swiss 
and  an  Austro-Galician,  were  present.  The 
results  may  be  briefly  summarized  as  fol- 
lows :  The  northeastern  Apennines  serve  as 
the  oldland  to  a  dissected  coastal  plain, 
some  20  or  30  kilometers  in  breadth,  com- 
posed of  unconsolidated  strata  of  clay  and 
sand.  The  dissection  has  been  carried  to 
a  stage  of  late  maturity  by  prevailingly 
consequent  streams  with  short  insequent 
branches,  the  largest  consequents  being 
those  which  have  been  extended  across  the 
plain  from  the  Apennine  oldland  to  the 
sea.  The  oldland,  although  not  sharply 
separated  from  the  coastal  plain,  has  a 
more  deformed  structure,  a  greater  alti- 
tude, and  a  tendency  to  a  longitudinal 
rather  than  to  a  transverse  arrangement 
of  its  ridges.  The  relief  of  the  district  is 
moderate  or  small,  with  altitudes  of  200 
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or  250  meters  along  its  inner  border,  and 
of  from  50  to  120  meters  near  the  coast, 
where  the  sea  has  developed  a  fully  matnPe 
line  of  cliffs  which  truncate  all  the  sea- 
board hilla  in  even  alignment.  The  texture 
of  disseetion  ia  rather  coarae.  In  conse- 
quence of  a  slight  and  recent  elevation, 


mediately  infer  the  total  initial  structore 
and  form  of  the  district  concerned;  second, 
that  it  proceeds,  tacitly  implying  the  action 
of  normal  aiid  of  marine  processes  of  ero- 
sion, to  state  the  stage  that  each  of  these 
processes  has  reached  in  the  regular  prog- 
ress of  ita  work ;  and  third,  that  it  adds  in 


FiQ.  2.     Diagram  of  the  Late  Mature  Coastal  Plain,  South  of  Ancona,  Italy;   looking  West. 


increasing  from  zero  at  the  coast  to  10  or 
20  meters  at  the  inland  border  of  the  dis- 
trict, the  larger  consequent  streams  have 
excavated  mature  flood  plains  below  the 
remnant  terraces  of  their  earlier  valley 
floors;  and  during  about  the  same  recent 
period  the  sea  has  withdrawn  from  the 
maturely  aligned  cliffs  of  its  former  attack 
and  prograded  a  strand-plain  from  200  to 
300  meters  in  breadth,  which  at  the  river 
mouths  is  broadened  in  faintly  convex 
deltas  of  about  double  this  measure.  Hence 
it  seems  as  if  the  recently  revived  rivers 
had  rapidly  washed  so  much  waste  to  the 
sea,  that  the  waves  could  not  immediately 
dispose  of  all  of  it,  and  therefore  deposited 
a  part  of  it  along  the  shore,  thus  pro- 
grading  the  strand  plain.  These  features 
are  graphically  summarized  in  Fig.  2,  an 
imagined  bird's-eye  view,  looking  north- 
west. 

The  essentials  of  the  above  description 
are,  first,  that  it  begins  with  a  general 
statement  from  which  the  reader  may  im- 


closing  a  brief  account  of  the  result  of  a 
slight  interruption  of  the  first  cycle  of 
erosion  due  to  a  slanting  uplift  of  small 
amount,  and  with  the  cautionary  words, 
as  if,  provisionally  suggests  the  correlated 
origin  of  two  new  features,  the  terraced 
valley  floors  and  the  prograded  strand 
plain,  concerning  which  our  brief  excur- 
sions did  not  sufiSce  to  provide  full  proof. 
Let  us  consider  these  points  in  more  de- 
tail. From  the  term,  coastal  plain,  which 
is  given  in  the  first  sentence  of  the  descrip- 
tion, the  initiated  reader  immediately  un- 
derstands a  simple  structural  mass  com- 
posed of  stratified  sediments,  deposited 
on  a  sea  floor  when  the  region  formerly 
stood  lower  than  now,  and  when  the  sea 
had  its  shore  on  the  flanks  of  the  Apennine 
oldland;  hut  now  revealed  as  a  land  area, 
sloping  gently  seaward,  in  virtue  of  a 
broad  uplift  without  significant  deforma- 
tion. Even  if  all  this  had  been  explicitly 
stated,  instead  of  ha\'ing  been  only  implied 
in  the  term,  coastal  plain,  the  description 
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would  not  have  been  too  geological,  for 
every  point  of  the  structural  statement 
bears  helpfully  on  the  appreciative  under- 
standing of  the  existing  landscape,  and 
hence  on  its  proper  description.  Nothing 
is  introduced  simply  for  the  sake  of  its 
geok^cal  interest,  however  great  that  may 
be;  even  the  geological  date  of  the  strata 
concerned  is  left  unmentioned,  because  this 
is  geographically  irrelevant. 

It  may  be  noted  in  passing  that  the 
terms  coastal  plain  and  coast  plain  have 
been  used  by  some  geographers  to  designate 
platforms  of  marine  abrasion,  now  uplifted 
80  as  to  form  a  littoral  lowland.  Geograph- 
ical terminology  is  so  little  developed  and 
systematized  that  no  agreement  as  to  the 
limitation  of  these  and  various  other  terms 
has  yet  been  reached. 

Although  a  marine  coastal  plain  is  in  its 
earliest  youth  a  smooth  surface,  gently  in- 
clining from  the  oldland  to  the  sea,  the  first 
sentence  of  the  description  given  above 
includes  the  significant  word,  dissected; 
and  with  this  the  reader  must  immediately 
pass  from  the  conception  of  the  initial 
stage  of  a  smooth  coastal  plain  to  the  later 
stage  of  a  surface  made  uneven  by  the 
erosion  of  many  valleys.  The  strata  that 
form  the  plain  are  said  to  be  unconsoli- 
dated, and  this  suffices  to  exclude  all  out- 
cropping ledges  from  the  present  land- 
scape, particularly  as  the  dissection  of  the 
plain  is  said,  in  the  second  sentence,  to 
have  reached  a  late  mature  stage.  All  the 
hill  slopes  must  therefore  be  conceived  as 
cloaked  with  a  creeping  soil.  The  former 
shore  line,  marking  the  original  inner  bor- 
der of  the  plain,  must  have  lost  whatever 
distinctness  it  may  have  had  at  the  time  of 
uplift;  and  it  is  indeed  to-day  hardly  to 
be  detected. 

For  similar  reasons,  all  the  streams  must 
be  conceived  as  having  thoroughly  well- 
graded  courses,  and  all  but  the  smallest 


valleys  must  be  pictured  as  having  fiood 
plains  of  gentle  fall.  The  general  pattern 
of  the  streams  and  their  vallevs  is  suffi- 
ciently  indicated  by  the  words,  prevailingly 
consequent  and  short  insequent.  These 
must  be  taken  to  mean  that  the  larger 
streams  flow  almost  directly  to  the  sea  in 
sub-parallel  courses  about  at  right  angles 
to  the  general  trend  of  the  plain  as  a 
whole;  while  many  small  valley-heads 
branch  in  various  directions  from  the  trunk 
valleys.  The  hilly  interfluves  betweeu  the 
chief  valleys  must,  in  a  late  mature  stage, 
be  pictured  as  having  lost  somethiug  of 
their  initial  altitude,  and  hence,  when 
looked  over  in  the  direction  of  the  length 
of  the  plain,  as  no  longer  rising  to  a  per- 
fectly smooth  and  gently  sloping  skyline, 
but  nevertheless  as  approximating  to  this 
form ;  while  the  spurs  that  branch  from  the 
axes  of  the  interfiuves  must  be  pictured  as 
generally  pointing  toward  the  sea  and  as 
descending  by  gentle,  graceful  and  weU- 
graded  slopes  into  the  open  valleys.  The 
texture  of  dissection  being  described  as 
rather  coarse^  the  hills  and  spurs  must  be 
conceived  as  having  contour  lines  in  flow- 
ing curves  of  rather  large  radius;  and  all 
close-set,  sharp-cut  ravines  must  be  ex- 
cluded. 

At  a  late  mature  stage,  the  larger  ex- 
tended rivers  must  of  course  be  pictured 
as  having  broad  valley  floors;  and  the  sea 
must  be  imagined  as  having  cut  back  or 
retrograded  the  front  border  of  the  plain, 
so  that  the  sea-board  hills  are  evenly  trun- 
cated in  a  long  succession  of  sea  cliffs,  all 
standing  in  accordant  line  over  a  well- 
developed  beach.  Deltas  must  be  absent. 
The  general  picture  thus  sketched  must 
then  be  slightly  modified  by  terracing  the 
main  valleys  and  by  widening  or  pro- 
grading  the  beach  into  a  well-developed 
strandplain. 

The  technical  terms  here  employed  are 
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few ;  most  of  them  are  almost  self -explana- 
tory, but  they  are  all  highly  significant 
Consequent  and  insequent  streams  and 
valleys  present  elementary  and  funda- 
mental conceptions  in  rational  physiog- 
raphy. Retrogradation  and  progradation 
of  a  shore  line  by  marine  action  correspond 
to  degradation  and  aggradation  of  a  valley 
floor  by  a  stream ;  in  both  cases,  the  steady 
action  of  balanced  forces  is  implied. 
Surely  there  can  be  no  sufScient  reason 
that  the  newly  recognized  ideas  represented 
by  these  newly  introduced  terms  should  be 
neglected  by  modem  geographers  who 
employ,  whenever  they  can,  such  innova- 
tions as  motor  cars,  film  cameras  and  day- 
light developers.  Nor  need  there  be  any 
fear  that  the  mere  use  of  such  technical 
terms  as  are  here  suggested  will  necessarily 
result  in  enforcing  an  unattractive,  non- 
literary  style  upon  geographical  descrip- 
tions. Attractiveness  of  style  is  a  matter 
to  be  cultivated  for  and  by  itself;  it  is  as 
well  worth  cultivating  in  geography  as  in 
history;  but  in  neither  subject  should  it 
involve  a  sacrifice  of  truth  and  eflSciency 
to  form  and  sound.  The  degree  of  tech- 
nicality appropriate  in  a  geographical  de- 
scription will  depend  largely  on  the  condi* 
tion  of  the  readers  for  whom  it  is  written. 
As  the  description  presented  above  is  in^ 
tended  for  mature  geographers,  it  does  not 
seem  to  be  either  unduly  technical  or  un- 
attractively awkward. 

It  is  assumed  at  the  beginning  of  the 
description  that  Apennines  and  Adriatic 
are  names  that  every  mature  geographical 
reader  will  know  withotit  explanation.  No 
other  local  names  are  used  in  the  general 
physiographic  description.  But  now  that 
the  general  features  of  the  district  have 
been  presented,  local  names  and  all  sorts  of 
details  may  be  conveniently  added,  and 
ontographic  relations  may  be  effectively 
introduced.     For  example,  agricultural  vil- 


lages are  found  on  the  broader  hiUs  of  the 
dissected  interfluves,  one  of  these  being 
Loreto  with  its  famous  shrine,  standing  on 
a  full-bodied  £^ur-x^est  some  four  kilo- 
meters back  from  the  coast;  here  pilgrims 
would  appear  to  yield  a  larger  revenue 
than  farms.  Fishing  villages  lie  on  the 
harborless  strand  plain,  especially  near  the 
mouths  of  the  larger  valleys;  in  bad 
weather  the  boats  are  hauled  up  on  the 
beach  or  towed  into  the  little  rivers.  An 
important  trunk  railroad  and  a  main  wagon 
road  follow  the  level  strandplain  for  a  long 
distance;  branch  railroads  enter  some  of 
the  larger  valleys,  and  wagon  roads  turn 
up  all  of  them ;  while  roads  of  less  impor- 
tance enter  certain  smaller  valleys  and 
sidle  in  zigzags  up  the  spurs  to  the  farming 
villages  on  the  interfluve  hills,  or  follow  the 
hill  crests  in  passing  from  one  upland  vil- 
lage to  another.  It  may  be  pointed  out 
that  Ancona  does  not  belong  to  the  coastal 
plain;  it  lies  on  the  northern  side  of  a 
cliffed  promontory  of  altogether  diflferent 
constitution. 

THE   VALLEY   OP   THE   LAMONE 

Our  second  stop  was  at  Faenza,  where 
the  valley  of  the  Lamone  was  examined. 
It  is  the  work  of  one  of  the  many  streams 
that  extend  in  apparently  consequent 
fashion  from  the  northeastern  flanks  of  the 
Apennines  across  a  piedmont  lower  land, 
to  the  fluviatile  plain  of  the  Po,  which  here 
replaces  the  Adriatic  sea.  This  late  ma- 
ture valley,  enclosed  by  well-dissected  up- 
lands of  moderate  relief,  is  of  particular 
interest  in  having  an  early  mature  valley 
of  small  depth  eroded  in  its  floor:  that  is, 
we  have  here  the  late  mature  work  of  an 
earlier  cycle  followed  by  the  early  mature 
work  of  a  later  cycle;  the  earlier  cycle 
having  been  interrupted  and  the  later  one 
introduced  by  a  gentle  uplift.  I  was 
greatly  impressed  by  the  distinctness  of 
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these  combined  features  during  &  ttip  by 
rail  from  FaeDza  to  FloreDce  in  1899,  and 
then  resolved  to  examine  them  more  at 
leiaure  at  some  later  season.  On  going 
there  in  1908  we  were  well  rewarded  by  a 
delightful  prospect  over  the  valley  from  a 
favorable  view  point  up  on  its  western  side, 
where  our  smaQ  party  of  four  spent  some 
profitable  and  memorable  hours  in  the 
shade  of  a  group  of  tall  cypresses  alongside 
of  a  little  chapel,  sketching,  drawing  maps 
and  diagrams,  and  discussing  our  efforts 
at  systematic  description.  Then  we  walked 
over  some  of  the  neighboring  hills,  and  in 
the  afternoon  went  by  train  a  short  difl- 


outer  belt  was  apparently  a  conl^uation  of 
the  dissected  coastal  plain  that  we  had  seen 
by  Ancona,  here  descending  by  straggling 
hills  to  the  plain  of  the  Fo,  instead  of  end- 
ing in  an  evenly  retrograded  line  of  sea 
clifife.  We  noted  first  that  in  the  inner 
belt  of  stronger  strata  the  new,  early  ma- 
ture vaUey,  incised  in  the  gravel-covered 
floor  of  the  former,  late  mature  valley,  has 
a  well-defined  meandering  course,  with 
steep-walled  amphitheaters  in  which  Uie 
inclined  strata  of  the  district  are  well  ex- 
posed, with  sloping  spurs  sharply  trimmed 
on  their  up-valley  side,  and  with  graceful 
flood-plain   scroUs,    ^^tematically    placed 


FlO.  3.     Diagram  of  the  Compound  Valley  of  tbe  Lamone,  Italy;   looking  West. 


tance  farther  up  the  valley  for  new  ob- 
servations. The  results  are  summarized  in 
Pig.  3,  an  imagined  bird's-eye  view,  look- 
ing northwest. 

We  thus  learned  that  the  valley  traverses 
two  piedmont  belts  of  unlike  constitution ; 
an  inner  belt  of  deformed  and  somewhat 
resistant  strata,  which  trend  in  general 
parallel  to  the  extension  of  the  mountains 
in  the  background;  and  an  outer  belt  of 
weak,  bedded  clays,  dipping  gently  north- 
eastward. The  inner  belt  seemed  to  repre- 
sent the  well  degraded  border  of  the  Apen- 
nine  oldland,  with  respect  to  which  the 
outer  belt  had  been  deposited;  and  the 


along  the  down-valley  side  of  the  trimmed 
spurs.  The  depth  and  breadth  of  the  new 
valley  both  decrease  up-stream,  as  if  the 
work  of  the  new  cycle  were  less  and  less 
advanced  as  the  mountains  are  entered. 
As  might  be  expected,  the  lateral  streams 
that  here  come  down  from  tbe  dissected 
uplands  have  as  yet  eroded  only  narrow, 
young,  steep-walled  gorges,  with  abundant 
outcrops,  beneath  the  soil-covered  slopes  of 
the  mature  lateral  valleys  of  the  earlier 
cycle;  but  the  lateral  gorges  are  already 
worn  deep  enough  to  mouthe  at  grade  in 
the  main  valley.  We  noted  secondly  that, 
in  the  outer  belt  of  weaker  strata,  all  the 
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features  are  farther  advanced  in  erosional 
development,  and  that  at  the  same  time  the 
depth  of  erosion  decreases  down-stream. 
The  main  valley  of  the  first  cycle  was  here 
widely  opened;  the  main  valley  of  the 
second  cycle,  originally  a  narrow,  incised 
meandering  valley,  has  now  reached  the 
stage  of  nearly  consumed,  blunted  spurs,  so 
that  in  this  stretch  the  Lamone  wanders 
freely  on  a  flood  plain  of  greater  breadth 
than  that  of  its  meander  belt.  The  valley 
sides  of  the  lateral  streams  are  here  in 
large  part  already  regraded  with  respect 
to  the  new  depth  that  the  valleys  have 
gained;  but  in  consequence  of  the  faint 
northeastward  dip  of  the  weak  clays,  the 

higher  part  of  the  lateral  valley  sides  are 
often  incompletely  graded  on  the  northeast- 
em  or  outcrop  slope,  and  there  exhibit  a 
minute,  bad-land  dissection;  while  the 
southwestern  or  basset  slope  of  the  valley 
sides  is  smoothly  sloping.  As  the  hills 
decrease  in  height  towards  the  plain  of  the 
Po,  the  height  of  the  terrace  remnants  of 
the  earlier  valley  floor  over  the  newer  val- 
ley also  decreases ;  and  the  hills  and  the  ter- 
races vanish  together  at  the  border  of  the 
fluviatile  plain.  All  this  permits  one  to 
make  a  somewhat  more  definite  statement 
regarding  the  uplift  by  which  the  first 
cycle  of  erosion  was  interrupted  and  the 
second  introduced ;  namely,  that  the  uplift 
seems  to  have  been  greater  toward  the 
mountains  in  the  background  than  toward 
the  plain  in  the  foreground;  hence,  that  it 
apparently  involved  a  gentle  northeastward 
tilting,  such  as  had  been  inferred  near 
Ancona.  But  let  it  be  added  at  once  that 
the  geographer's  interest  in  these  infer- 
ences as  to  past  uplifts  of  the  Apennines 
does  not  spring  from  any  concern  on  his 
part  as  to  past  events  as  such,  but  goes  only 
so  far  as  past  events  may  aid  him  in  the 
appreciative  observation  and  the  eflfective 
description  of  existing  land  forms. 


A  railroad  and  a  main  highway  follow 
the  western  terrace  remnant  of  the  earlier 
valley  fioor;  hence  they  have  to  cross  the 
newly  incised  side- valleys  on  embankments 
and  bridges.  I  believe  a  few  small  villages 
lie  on  the  broad  fioor  of  the  newer  valley 
in  the  outer  belt  of  weak  clays ;  but  in  the 
inner  belt  of  stronger  structures,  all  the 
villages  are  on  the  terrace ;  the  newer  valley 
being  too  narrow  for  occupation.  On  the 
western  terrace  near  the  junction  of  the 
two  belts  lies  the  village  of  Brisighella;  it 
was  by  the  chapel  just  above  this  village 
that  we  spent  our  morning  hours,  sketching 
and  writing;  and  I  can  strongly  recom- 
mend this  spot  as  the  goal  of  a  physio- 
graphic pilgrimage  for  all  who  choose  to 
follow. 

Thus  I  might  go  on  describing  the 
smooth-fioored  basin  of  Florence,  in  con- 
trast to  the  maturely  dissected  basin  of  the 
Val  d'Amo;  the  young  lowland  and  its 
simple  shoreline  of  elevation  and  prograda- 
tion  north  of  Leghorn,  in  contrast  to  the 
complicated  mountainous  shoreline  of  the 
Riviera  Levante,  with  its  interesting  fea- 
tures due  to  slight  and  recent  uplift  towards 
Genoa,  and  corresponding  depression  to- 
wards Spezia ;  an  account  of  this  delightful 
district  was  presented  to  the  research  de- 
partment of  the  Royal  Geographical  So- 
ciety in  March,  1909 ;  it  has  since  then  been 
published  in  a  paper  on  **The  Systematic 
Description  of  Land  Forms."'  Much 
might  be  said  of  the  maturely  established 
elbow  of  capture  of  the  Tanaro  at  Bra; 
of  the  superb  exhibitions  of  glacial  erosion 
in  the  overdeepened  troughs  of  the  Alpine 
valleys,  whose  terminal  basins  hold  Lakes 
Como  and  Maggiore,  and  of  the  remark- 
able pair  of  glacial  distributaries  by  which 
the  irregular  intermediate  basin  of  Lake 
Lugano  was  excavated ;  and  so  on.     It  was 

•  Geographical  Journal,  September,   1909,  300- 
318. 
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much  to  our  regret  that  while  the  excur- 
sion was  in  the  district  of  the  sub- Alpine 
lakes,  where  the  party  had  reached  nearly 
a  dozen,  no  member  could  from  conviction 
present  the  arguments  of  the  anti-glacial . 
erosionists.  We  did  the  best  we  could  in 
their  absence,  but  found  it  impossible  to 
explain  the  over-steepened  trough  walls 
and  the  numerous  hanging  lateral  valleys 
of  most  typical  development  without  ac- 
cepting a  strong  measure  for  glacial  ero- 
sion. After  crossing  into  France,  two  pro- 
fessors from  the  universities  of  Grenoble 
and  Fribourg  presented  their  views  against 
wholesale  glacial  erosion  during  a  visit  to 
the  strongly  glaciated  valley  of  the  Ro- 
manche;  but  it  seemed  to  most  of  us  that 
their  discussion  was  incomplete  and  uncon- 
vincing. 

What  with  the  variety  of  landscape  that 
we  studied  and  with  the  variety  of  training 
represented  in  our  cosmopolitan  party,  it 
will,  I  think,  be  agreed  that  our  discussions 
as  to  methods  of  describing  land  forms 
must  have  been  profitably  extended  by  the 
time  the  excursion  closed  in  the  volcanic 
district  of  central  France.  Without  giving 
further  account  of  our  results,  let  me 
next  present  certain  underlying  principles, 
which  appear  to  be  of  much  importance 
in  this  connection. 

DESCRIPTION  IN  TERMS  OP  TYPE  FORMS 

Whenever  an  observer  attempts  to  tell 
what  he  has  seen,  so  that  a  landscape  or  a 
region  may  be  conceived  by  his  readers,  he 
must  describe  the  observed  forms  in  terms 
of  certain  similar  forms  previously  known 
to  him,  and  hopefully  known  also  to  those 
for  whom  he  writes.  It  must  always  be  in 
terms  of  something  previously  known  that 
a  verbal  description  is  phrased.  Hence  the 
most  accurate  verbal  description  will  be 
made  by  that  observer  who  is  equipped 
with    the    largest    variety    of    previously 


known  type  forms.  It  is  important  to 
consider  how  a  young  geographer  is  to 
obtain  such  an  equipment.  The  ideally 
perfect  method  would  be  for  him  to  travel 
about  the  world  and  see  with  his  own  eyes 
a  great  variety  of  actual  forms,  from  which 
he  might  gradually  develop  a  complete 
series  of  type  forms.  Then  all  other  forms 
could  afterwards  be  described  in  terms  of 
these  types.  But  this  method  is  manifestly 
impossible  to  general  application.  Some 
equipment  of  types  may  be  secured  by 
observation  of  actual  forms;  and  this  be- 
ginning may  be  significantly  enlarged  by 
the  study  of  descriptions,  pictures,  models 
and  maps  of  actual  forms,  as  prepared  by 
other  observers. 

The  geographer  who  follows  the  em- 
pirical method  stops  here.  The  geographer 
who  follows  the  explanatory  method  goes 
much  farther.  He  extends  and  system- 
atizes the  equipment,  thus  far  gained,  by 
deducing  many  related  forms;  and  thus 
fills  his  mind  with  a  series  of  more  or  less 
ideal  forms.  It  will  then  be  chiefly  in 
terms  of  the  ideal  types,  largely  developed 
by  deduction,  familiarized  by  diagrams, 
and  confirmed  or  corrected  by  experience, 
that  his  explanatory  descriptions  of  actual 
landscapes  will  be  phrased.  But  whether 
the  geographer  follow  the  empirical  or  the 
rational  method,  it  will  be  only  in  propor- 
tion to  the  completeness  with  which  his 
series  of  ideal  forms  provides  him  with 
counterparts  of  actual  forms,  that  his  de- 
scriptions of  actual  landscapes  can  be  true 
to  nature.  Only  in  proportion  to  the  com- 
pactness of  the  terminology  in  which  the 
ideal  forms  are  verbally  expressed,  can  the 
observer's  descriptions  be  tersely  stated. 
Only  in  proportion  to  the  correspondence 
existing  between  the  ideal  forms  as  con- 
ceived and  named  by  the  observer  and  by 
his  reader,  will  the  reader  be  able  to  appre- 
hend the  observer's  meaning. 
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Imagine,  for  a  moment,  that  the  observer 
had  no  mental  conception  corresponding 
to  what  is  commonly  understood  by  the 
word,  hill.  He  would  then  have  to  fall 
back  on  geometrical  terms,  such  as,  apex, 
slope,  base;  and  so  on,  in  order  to  give  an 
account  of  a  hill  when  he  sees  one ;  and  his 
account  would  involve  awkwardly  long 
paraphrases.  ,  Or  imagine  that  when  the 
observer  writes  down  the  term,  hill,  the 
reader  conceives  the  form  that  we  usually 
mean  by  the  term,  hollow.  The  reader 
might  mentally  conceive  a  very  definite 
landscape ;  but  it  would  have  little  relation 
to  the  landscape  that  the  observer  had 
seen. 

CONTRASTS     OP     EMPIRICAL     AND     EXPLANA- 
TORY METHODS 

Let  me  contrast  somewhat  further  the 
empirical  and  the  rational  use  of  type 
forms.  In  so  far  as  ideal  forms  of  types, 
with  their  corresponding  terms,  are  learned 
partly  from  direct  observation,  partly 
from  books  and  maps  and  pictures,  they 
may  be  treated  either  empirically  or 
rationally.  If  treated  empirically,  each 
type  form,  however  learned  by  the  stu- 
dent, must  have  been  derived  from  some 
one's  observational  experience,  without  ex- 
planatory interpretation.  If  treated  in 
the  explanatory  fashion,  all  the  members 
of  the  series  that  are  based  on  induction 
should  be  rationally  or  genetically  ac- 
counted for  as  far  as  possible ;  while  many 
other  members,  developed  by  deduction, 
will  be  perfectly  understood,  even  though 
they  are  purely  imaginary.  Under  the 
empirical  method,  diagrams  are  unsafe  if 
they  depart  from  the  forms  of  nature,  for 
their  departures  can  hardly  be  reasonable 
under  a  method  from  which  reason  is  ex- 
cluded. In  support  of  this  strong  state- 
ment, one  need  only  turn  to  those  fanciful 
not  to  say  fantastic  landscapes,  which  have 


so  often  defaced  the  pages  of  empirical 
text-books,  and  which  bring  together  in  the 
most  absurd  manner  all  sorts*  of  incon- 
gruous land  forms.  Under  the  rational 
method,  diagrams  and  especially  block- 
diagrams,  of  which  more  will  be  said  be- 
low, are  of  immense  service;  they  present 
the  graphic  equivalent  of  deduced  forms, 
whereby  another  person  than  the  deducer 
may  easily  apprehend  the  intended  mean- 
ing; and  they  serve  at  the  same  time  as 
graphic  definitions  of  a  systematic  termin- 
ology. 

Furthermore,  each  member  of  the  em- 
pirical series  has  to  be  learned  without  con- 
sideration of  its  origin  and  without  expla- 
nation of  its  relation  to  other  forms. 
Hence  to  the  geographer  who  employs  the 
empirical  series,  the  corresponding  actual 
forms  in  a  landscape  will  seem  to  stand  in 
purely  arbitrary  association  with  one 
another;  the  occurrence  of  one  element  of 
form  can  not  be  logically  taken  to  indicate 
the  associated  occurrence  of  another  ele- 
ment; the  use  of  empirical  types  in  the 
description  of  actual  landscapes  or  regions 
requires  that  every  part  must  be  described 
for  itself.  On  the  other  hand,  all  the 
types  in  an  explanatory  series,  and  par- 
ticularly the  deduced  types,  are  learned 
in  view  of  their  origin  by  the  action  of 
some  reasonable  process  on  some  specified 
structure  through  some  limited  period  of 
time;  and  hence  type-forms  of  this  kind 
are  necessarily  considered  in  relation  to 
their  natural  associates.  The  association 
may  be  regional,  as  in  the  case  of  the  differ- 
ent parts  of  an  ideal  landscape  produced 
by  the  imaginary  action  of  process  on 
structure  to  a  given  stage  of  development; 
or  the  association  may  be  sequential,  as  in 
the  case  of  a  single  element  of  form  fol- 
lowed in  imagination  along  its  successive 
stages  of  erosional  change,  from  the  ini- 
tial, through  the  sequential  to  the  ultimate. 
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As  a  further  contrast,  all  the  many  mem- 
bers of  an  extended  empirical  series  of 
ideal  types  must  be  learned  arbitrarily 
and  separately,  for  no  mnemonic  aid  from 
explanation  attaches  to  any  of  them.  All 
the  members  of  an  extended  explanatory 
series  may  be  divided  into  groups,  so  that 
the  groups  themselves  shall  have  certain 
highly  suggestive  general  relationships, 
and  so  that  the  members  of  each  group 
shall  be  treated  as  systematically  inter- 
dependent and  easily  remembered.  The 
development  of  the  explanatory-  series  is 
immensely  aided  by  the  mental  process  of 
deduction,  which  may  be  carried  on  by  a 
trained  student  anywhere  and  at  any  time 
at  his  convenience;  but  deduction  haa  no 
significant  place  in  the  preparation  of  the 
empirical  series,  each  member  of  which 
must  originally  be  learned  by  some  ob- 
server, traveling  about  in  the  actual 
world. 

Having  now  pointed  out  the  strong  con- 
trasts between  these  two  kinds  of  type 
forms,  in  terms  of  which  the  descriptions 
of  natural  landscapes  and  regions  must  be 
made,  let  me  hasten  to  state  that  no  one 
to-day  uses  either  kind  in  its  purity.  The 
most  conservative  empiricist  will  introduce 
some  explanatory  types  and  terms  in  con- 
nection with  forms  of  which  the  origin 
is  manifest,  such  as  sand  dunes,  deltas, 
volcanoes  and  sea  cliffs;  while  the  most  de- 
termined rationalist  will  not  infrequently 
find  certain  actual  features  which  he  can 
not  explain,  and  for  which  he  can  there- 
fore establish  no  corresponding  explana- 
tory types.  The  difference  between  the 
empiricist  and  the  rationalist  is  therefore 
not  so  much  in  their  practise  as  in  their 
intention.  The  empiricist  introduces  ex- 
planatory terms  as  it  were  by  accident ;  he 
makes  no  conscious  effort  to  substitute  ex- 
planatory types  for  empirical  types,  and 
he  has  no  definite  intention  of  introducing 


explanation  as  the  most  effective  means  of 
description.  The  rationalist,  on  the  other 
hand,  consciously  and  intentionally  strives 
to  find  out  the  origin  of  every  form  that 
he  observes,  and  then  tries  to  describe 
every  observed  form  systematically  in 
terms  of  deductively  developed  type  f ormsr 
The  conservative  empiricist  condemns  the 
rash  rationalist  as  using  a  dangerous 
method,  in  that  it  must  often  be  unsafe  to 
describe  what  one  sees  in  terms  of  what 
one  does  not  and  can  not  see;  and  in  that 
it  is  unwisely  venturesome  to  introduce 
theoretical  considerations,  which  are  iir 
many  cases  necessarily  more  or  less  doubt- 
ful, instead  of  holding  to  direct  observa- 
tion  which  is  essentially  safe.  The  san- 
guine rationalist  criticizes  the  hesita- 
ting empiricist  as  using  a  blind  method,  in 
that  it  is  short-sighted  to  describe  only 
those  things  which  can  be  seen  with  the 
outer  eyes,  and  unreasonable  to  omit  all 
those  illuminating  explanatory  considera- 
tions, theoretical  though  they  be,  by  which 
so  much  light  is  thrown  on  empirical  facts, 
and  by  which  the  way  is  indicated  to  many 
facts  which  the  empiricist  overlooks. 

My  own  preference  for  the  explanatory 
method  is  so  strong  that  the  preceding 
paragraphs  have  probably  done  some  in- 
justice to  the  empirical  method.  Be  this 
as  it  may,  it  seems  to  me  a  plain  duty  to 
use  to  the  utmost  every  explanatory  rela- 
tion that  we  can  discover,  in  so  far  as  it 
aids  us  in  describing  existing  landscapes. 
If  the  explanation  seems  assured,  it  may 
be  used  without  qualification ;  if  it  appears 
somewhat  venturesome,  explicit  notice  may 
be  given  of  its  insecurity  by  introducing 
warning  words;  for  example,  **as  if." 
The  extraordinary  advances  made  in  the 
understanding  of  the  evolution  of  land 
forms  in  the  last  half  century,  particularly 
those  advances  made  by  the  government 
geological  surveyors  in  the  arid  southwest- 
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em  part  of  the  country,  can  not  be  neg- 
lected by  the  geographers  of  this  new 
century.  The  only  matter  that  is  ques- 
tionable is  the  manner  in  which  the  ad- 
vances shall  be  practically  applied  in  geo- 
graphical investigation. 

GEOLOGY,   AS  SUCH,   TO  BE  AVOIDED  IN   GEO- 
GRAPHICAL  DESCRIPTIONS 

The  influence  of  geology  upon  geography 
has  indeed  been  so  great  that  it  has  come 
to  be  a  common  practise  to  introduce  some 
statement  of  geological  history,  as  if  in 
explanation  of  the  origin  of  land  forms,  so 
as  to  aid  in  their  description;  but  if  geo- 
logical history  is  introduced  in  a  more  or 
less  haphazard  way,  it  often  goes  too  far 
in  taking  the  attention  away  from  the  geo- 
graphical present  and  holding  it  too  long 
on  the  irrelevant  past;  and  it  often  does 
not  go  far  enough  in  the  way  of  empha- 
sizing the  origin  of  visible  forms.  The 
accidental  geological  explanation  is  more- 
over especially  deficient  in  not  developing 
a  carefully  extended  series  of  deductive 
tyx)es,  in  terms  of  which  existing  forms 
may  be  presented.  In  some  way  or  other 
such  a  series  of  types  certainly  ought  to 
be  developed  and  carried  in  the  mind  as 
an  indispensable  equipment  for  outdoor 
observation  and  description.  The  way  that 
has  been  most  convenient,  effective  and 
helpful  in  my  experience  is  the  one  em- 
bodied in  the  method  to  which  I  have 
given  the  name  **  structure,  process  and 
stage,"  and  of  which  some  illustration 
has  been  afforded  by  the  examples  pre- 
sented above  from  my  Italian  excursion. 

THE  SCALE  OP  VERBAL  DESCRIPTION 

There  are  certain  supplementary  con- 
siderations regarding  the  description  of 
land  forms  to  which  brief  attention  may 
be  given.  The  first  concerns  what  may  be 
called  the  scale  of  verbal  description,  and 


corresponds  to  what  we  familiarly  under- 
stand by  the  scale  of  a  map.  The  well- 
trained  cartographer  has  had  conscious 
practise  in  reducing  large-scale  maps  to 
small  scale,  and  knows  that  in  so  doing 
he  must  intelligently  and  critically  se- 
lect the  major  features  for  retention  and 
the  minor  features  for  omission ;  he  knows 
also  that  a  really  good  small-scale  map  can 
be  made  only  by  reducing  it  from  a  well- 
prepared  map  of  larger  scale.  What  I 
wish  to  point  out  here  is  that  the  principle 
of  large  and  small  scales  may  be  applied 
not  only  to  maps,  but  to  verbal  descrip- 
tions as  well.  The  kind  of  maps  here  con- 
sidered are  not  those  sketch  maps  of  hasty 
route  surveys,  in  which  large  spaces  are 
necessarily  left  blanks;  these  would  corre- 
spond to  the  verbal  reports  of  hurried  ex- 
cursions in  which  the  writer  is  well  aware 
that  his  records  are  deficient  in  many  re- 
spects. It  is  here  a  question  of  more  thor- 
ough work;  that  is,  of  maps  for  which  all 
necessary  surveys  have  been  made,  and  of 
descriptions  for  which  all  necessary 
studies  have  been  completed.  Then,  just 
as  a  cartographer  must  intelligently  select 
certain  features  to  be  retained  in  reducing 
a  large-scale  map  to  a  smaller  scale,  so  a 
geographer,  who  has  already  gained  suffi- 
cient information  about  a  district  to  com- 
plete an  elaborate  or  large-scale  descrip- 
tion of  it,  must  critically  select  the  major 
features  for  retention  and  the  minor  fea- 
tures for  omission,  in  compressing  his  ac- 
count to  the  space  of  small-scale  presenta- 
tion. 

In  view  of  this  principle,  the  geographer 
who  wishes  to  make  a  well-considered,  brief 
statement  concerning  a  district  or  region 
must  first  learn  a  good  deal  more  about  it 
than  can  be  contained  in  a  little  space. 
He  must  then  intelligently  and  xsriticaUy 
select  the  major  features  for  retention  and 
the  minor  features  for  omission.    He  must 
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furthermore  carefully  study  the  capacity 
and  \:he  limitations  of  verbal  description, 
and  thus  come  to  perceive  that  his  task  in 
setting  forth  the  features  of  a  district  in 
words  is  altogether  different  from  that  of 
the  cartographer  in  setting  forth  the  facts 
graphically.  Cartographic  representation 
permits,  and  indeed  requires,  the  indica- 
tion of  every  element  of  form  that  is 
reached  by  its  scale,  and  gives  to  each  ele- 
ment a  definite  location  and  dimension. 
Hence  the  cartographic  representation  of 
geographical  features  is  very  definite. 
The  eye,  when  first  looking  over  a  map, 
glances  from  part  to  part,  and  apprehends 
chiefly  those  elements  which  by  repeated 
occurrence  give  character  to  the  district, 
and  those  which  by  reason  of  exceptional 
peculiarities  stand  forth  from  the  others; 
afterwards,  special  parts  of  the  map  may 
be  more  closely  examined.  On  the  other 
hand,  verbal  description  can  hardly  be 
understood  unless  the  reader  follows  the 
order  of  presentation  chosen  by  the  writer. 
The  description  will  be  fatiguing  if  it  at- 
tempts to  state  the  location  and  size  of 
every  element  of  form ;  it  is  therefore  best 
employed  to  state  the  generalized  char- 
acteristics which  the  eye  would  perceive 
in  looking  over  a  map,  thus  giving  first 
emphasis  to  prevailing  features,  and  only 
secondary  emphasis  to  less  important 
special  features.  After  the  leading  facts 
are  thus  presented,  more  elaborate  des- 
cription may  well  follow,  with  due  atten- 
tion to  what  may  be  called  ** local  color." 
Inasmuch  as  verbal  presentation  is  nec- 
essarily linear,  one  item  following  another, 
emphasis  is  automatically  given  to  those 
items  which  come  first ;  subordinate  rank  is 
indicated  for  such  items  as  are  assigned  a 
later  place;  but  on  a  map  there  is  no  be- 
ginning or  end;  the  whole  surface  is  pre- 
sented simultaneously,  and  the  student  may 
first  take  up  any  part  he  pleases.    If  any 


one  wishes  to  learn  minute  details  as  to  the 
length  or  direction  of  certain  small 
streams,  the  location  and  altitude  of  hills, 
and  so  on,  he  can  best  find  them  on  a  map ; 
but  if  he  wants  a  well-phrased  characteri- 
zation of  a  district,  he  will  be  best  helped 
by  a  verbal  description,  on  a  scale  appro- 
priate to  the  occasion.  Hence  the  impor- 
tance of  giving  conscious  practise  to  the 
preparation  of  verbal  descriptions  of  a 
given  district  or  region  on  different  scales ; 
one  might  be  ten  lines  long;  another 
might  fill  a  page;  a  third,  a  chapter;  a 
fourth,  a  volume.  A  geographer  who  pro- 
poses to  make  himself  proficient  in  his  sci- 
ence ought  to  practise  himself  as  thor- 
oughly in  writing  descriptions  on  different 
verbal  scales  as  in  drawing  maps  on  differ- 
ent graphic  scales. 

THE  STYLE  OP  VERBAL  DESCRIPTION 

Map^  differ  in  style  as  well  as  in  scale. 
A  wall  map  on  a  given  scale  is  coarse-tex- 
tured, so  that  certain  leading  features  may 
be  seen  across  a  room.  A  map  of  the  same 
region,  and  on  the  same  scale,  divided  into 
sheets  and  bound  in  an  atlas  for  library 
use,  is  crowded  with  minute  details  of  fine 
texture.  Verbal  descriptions  also  may  vary 
in  style  as  well  as  in  scale.  For  example : 
the  first  account  of  the  dissected  coastal 
plain  oiji  the  Adriatic  border  of  Italy  may 
be  regarded  as  of  medium  scale  and  of 
technical  style ;  the  several  following  para- 
graphs, in  which  the  same  ideas  are  pre- 
sented in  more  general  language,  is  on 
larger  scale,  so  far  as  space  is  concerned, 
but  as  it  is  of  popular  rather  than  of  tech- 
nical  style,  it  really  adds  no  new  facts, 
nothing  but  ease  of  apprehension  to  the 
smaller  scale  description ;  hence  it  may  be 
compared  to  a  wall  map,  in  being  offered 
to  ready  understanding.  On  the  other 
hand,  if  the  increased  space  had  been  given 
to  a  continuation  of  the  technical  descrip- 
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tion  for  the  purpose  of  bringing  in  many 
details,  the  larger  scale  of  description 
might  then  be  compared  to  a  larger  scale  of 
a  map  for  library  use,  in  which  many 
small  features  are  indicated.  Hence  style 
as  well  as  scale  requires  consideration ;  and 
in  acquiring  the  art  of  geographical  de- 
scription, conscious  experiment  and  prac- 
tise should  be  given  to  various  styles  as 
well  as  to  various  scales. 

From  all  this  it  must  appear  clearly 
enough  that  the  preparation  of  an  effective 
verbal  description,  after  all  necessary  field 
studies  have  been  made,  will  require  the 
careful  consideration  of  several  different 
points.  The  style  to  be  adopted  should  be 
first  determined  according  to  whether  the 
description  shall  be  technical,  for  trained 
geographers;  or  popular,  for  intelligent, 
mature,  non-technical  readers;  elementary, 
for  young  beginners.  Second,  considera- 
tion must  be  given  to  the  scale  or  space 
permissible,  according  to  the  opportunity 
for  publication  and  to  the  relation  which 
the  description  bears  to  the  rest  of  the 
volume  in  which  it  may  be  only  a  part. 
In  view  of  the  style  and  the  scale  as  thus 
det^mined,  the  critical  selection  of  certain 
items  to  be  included  and  of  others  to  be 
excluded  may  come  next;  and  with  this 
should  go  the  careful  determination  of  the 
order  in  which  the  included  items  shall  be 
presented.  It  has  already  been  shown  that 
various  items  concerning  location,  dimen- 
sion, attitude  and  direction  of  subordinate 
features  had  best  be  omitted  from  verbal 
descriptions,  because  they  have  their  better 
place  on  a  map ;  if  included  even  in  a  large- 
scale  verbal  description  of  technical  style, 
they  will  make  it  unreadable.  It  is  chiefly 
the  generalized  treatment  of  dominant  or 
of  recurrent  elements  that  deserve  verbal 
statement,  with  subordinate  place  for  the 
more  significant  exceptional  features. 


THE   OBDEB    OF   PRESENTATION 

As  to  order  of  presentation,  a  whole 
essay  might  be  written.  I  shall  here 
emphasize  only  certain  leading  principles. 
The  first  is,  to  present  the  main  idea  in  the 
first  sentence ;  to  give  at  once,  at  the  very 
outset,  a  general  block-statement  for  the 
district  concerned.  The  reader  will  then 
most  promptly  apprehend  its  general  na- 
ture, most  easily  follow  the  explanatory 
paragraphs  as  they  are  expanded,  and  most 
readily  appreciate  subordinate  features, 
item  by  item,  as  they  are  introduced  in 
orderly  advance.  The  case  is  utterly  dif- 
ferent from  that  of  a  novel  or  a  play,  in 
which  it  is  appropriate  enough  to  conceal 
the  plot  till  the  end  is  approached;  here 
the  reader  or  listener  enjoys  being  kept  in 
the  dark  while  the  story  is  developed.  But 
in  a  scientific  essay,  the  reader  ought,  con- 
trary to  common  practise,  to  be  made  aware 
of  the  end  at  the  beginning,  particularly  if 
the  explanatory  method  of  description  is 
employed;  so  that  as  the  description  ad- 
vances, the  leading  explanatory  ideas  as 
stated  in  the  first  paragraph  may  be  con- 
stantly confronted  with  the  evidence  that 
bears  upon  them,  and  so  that  the  smaller 
features  may  be  immediately  placed  in 
their  proper  position  with  respect  to  the 
general  scheme.  Narrative  descriptions,  in 
which  items  are  presented  in  the  order  of 
encounter  in  the  field,  may  be  appropriate 
as  a  means  of  recording  the  work  of  hasty 
reconnoissances,  but  when  the  narrative 
method  is  employed  in  the  presentation  of 
more  careful  studies,  the  most  that  can  be 
said  of  it  is  that,  as  far  as  scientific  geog- 
raphy is  concerned,  it  is  a  very  easily  ac- 
quired and  unambitious  method. 

It  has  already  been  pointed  out  that  the 
location  of  natural  features  should  not  be 
indicated  by  means  of  their  relation  to 
small  artificial  features,  such  as  little  vil- 
lages,  which  must  be  unknown   to  most 
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readers;  but,  on  the  contrary,  that  small 
artificial  features,  such  as  little  villages, 
ought  to  be  located  in  relation  to  the  previ- 
ously described  natural  features,  to  which 
they  stand  in  some  reasonable  relation. 
This  principle  should  surely  be  carried  out 
by  those  who  believe  that  the  location  of 
artificial  features  exhibits  some  response  to 
physiographic  environment.  Likewise,  an 
individual  hill  or  stream  should  not  be 
first  indicated  by  its  name,  which  is  the 
least  natural  thing  about  it,  and  which  is 
unknown  to  the  reader  and  therefore  of  no 
assistance  to  him  in  his  reading.  Such 
features  should  be  introduced  in  general 
terms,  by  first  describing  the  whole  group 
of  features  to  which  they  belong,  and  then 
singling  out  such  members  of  the  group 
for  location  and  name  as  may  be  desired. 

It  is  of  prime  importance  to  the  writer 
to  test  his  own  description  as  he  prepares 
it;  to  determine  whether  his  manner  of 
announcing  the  most  general  features  is 
thoroughly  eflfective;  whether  the  order  in 
which  he  introduces  secondary  and  tertiary 
items  is  the  most,  appropriate.  Practise 
added  to  close  scrutiny  can  alone  develop 
proficiency.  On  the  other  hand,  when  a 
carefully  prepared  description  reaches  the 
reader,  he  must  exercise  a  considerable  de- 
gree of  attention  and  skill,  in  order  to 
apprehend  the  full  significance  of  the 
writer's  terse  phrases;  and  he  must  use  a 
skilful  imagination  in  the  process  of  visual- 
izing the  forms,  large  and  small,  as  they 
are  introduced  by  the  writer.  Here  again, 
nothing  but  practise  can  produce  profi- 
ciency ;  and  all  this  suggests  that  the  train- 
ing of  a  would-be  geographer  ought  to  in- 
clude conscious,  well-planned  exercises  in 
all  these  processes  of  observing,  general- 
izing, writing,  reading  and  visualizing,  just 
as  surely  as  it  should  include  exercises  in 
surveying  and  map-drawing. 


GBAFHIC  AmS  IN  OEOORAPHICAL  DESCRIPTION 

The  best  geographical  descriptions  fall 
short  of  satisfying  the  reader  if  they  are 
purely  verbal;  they  ought  to  be  supple- 
mented by  graphic  devices  wherever  pos- 
sible.    A  small  scale  map  may  be  intro- 
duced to  great  advantage  on  an  early  page,, 
in  order  to  exhibit  general  locations ;  hence^ 
well  known  as  Italy  may  be^  the  places 
above  mentioned  in  connection  with  my 
Italian  excursion  are  probably  identified 
more  easily  and  more  promptly  than  they 
would  be  otherwise,  by  means  of  the  out- 
line map.  Fig.  1,  prepared  in  an  hour,  here 
reduced  to  small  scale,  on  which  our  route 
may  be  followed  and  on  which  the  Ancona 
district  and  the  valley  of  the  Lamone  above 
Faenza  may  be  quickly  found.    A  larger- 
scale  map  may,  if  available,  be  appropri- 
ately provided  to  accompany  more  detailed 
descriptions;  a  good  purpose  is  served  in 
this  respect  by  the  elaborate  sheets  of  the 
Italian  topographical  map,  1:100,000,  al- 
ready mentioned,  which  clearly  exhibit  the- 
mature  dissection  and  the  even  truncation 
of  the  coastal  plain,  south  of  Ancona,  and 
the  strand  plain  by  which  the  former  sea 
cliffs  are  now  separated  from  the  shore- 
line.   Photographs  and  sketches  serve  to  il- 
luminate the  text ;  but  in  recent  years  pho^ 
tographs  have  been  rather  recklessly  used,, 
particularly  when  they  are  printed  in  a 
very  blurred   condition  on  rough  paper.. 
Sketches  are  in  many  cases  more  service- 
able, even  though  less  accurate,  than  pho- 
tographs, because  they  show  what  the  ob- 
server wishes  them  to  show.     As  a  subor- 
dinate matter,  let  me  add  in  this  connection 
certain  details  that  are  often  overlooked,, 
if  one  may-  judge  by  many  illustrations  in 
scientific  journals.     First,  the  size  of  the 
page  on  .which  a  figure  is  to  be  printed 
ought  to  be  learned  before  the  figure  is 
drawn.     Decision  should  then  be  made  as 
to   whether  the  figure  shall   occupy   the 
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whole  breadth  of  the  page  or  only  half- 
breadth  ;  and  to  do  this  it  is  worth  while  to 
sketch  the  figure  roughly  on  the  scale  that 
it  will  have  in  the  text.  When  this  is 
settled,  the  figure  should  be  redrawn  on 
double  scale  with  really  black  ink  in  smooth 
firm  lines,  so  that  it  may  be  eflfectively 
reduced  in  making  a  black  and  white 
'* process'*  cut.  If  any  lettering  is  in- 
cluded, let  it  be  plain  and  unshaded. 
The  number  and  title  of  the  figure  ought 
not  to  be  drawn  on  it  or  below  it;  both 
can  be  set  up  in  type,  when  the  figure  is 
printed  in  its  proper  place  in  the  text,  thus 
saving  in  time  and  gaining  in  appearance. 
These  are  trifles:  but  trifles  ought  to  be 
properly  attended  to,  and  not  neglected. 

In  addition  to  the  various  cartographic 
and  pictorial  aids  thus  far  mentioned,  let 
me  call  special  attention  to  the  device 
known  as  block  diagrams,  or  bird's-ey« 
views,  such  as  Figs.  2  and  3,  which  may 
be  designed  so  as  to  form  useful  supple- 
ments to  descriptions  that  open  with  con- 
densed block  statements.  Both  tell  the 
plot  of  the  whole  story  at  the  beginning, 
and  thus  allow  the  reader  to  place  all 
details  where  they  belong,  when  they  are 
met  in  later  paragraphs.  Just  as  block 
diagrams  aid  in  giving  graphic  illustration 
to  the  members  of  series  of  deduced  type 
forms,  as  has  already  been  mentioned,  so 
they  aid  in  the  understanding,  the  descrip- 
tion of  actual  regions,  because  they  serve 
so  immediately  to  present  the  generalized 
type  forms  with  which  the  observer  com- 
pares the  actual  forms.  When  seen  corner- 
wise,  block  diagrams  have  the  advantage 
of  presenting  two  structural  sections,  if 
desired,  in  immediate  association  with  the 
surface  forms  that  have  been  carved  on  the 
structural  mass.  When  drawn  in  groups, 
they  have  the  further  advantage  of  com- 
pressing into  a  single  view  the  several  suc- 
cessive stages  of  development,  which  are 


verbally  presented  or  implied  in  the  state- 
ment of  the  text. 

Diagrams  of  this  kind  are  not  and  are 
not  meant  to  be  mere  pictures  of  observed 
landscapes,  for  they  must  always  be  simpli- 
fied by  the  judicious  omission  of  much  un- 
essential detail,  and  greatly  compressed  by 
the  omission  of  many  repetitions  of  similar 
elements.  They  may  indeed  be  rather 
fanciful,  in  being  designs  rather  than 
copies  of  nature,  as  is  the  case  with  Pigs. 
2  and  3,  above.  They  should  be  simply 
draw^n  so  as  not  to  demand  too  much  time 
in  preparation,  yet  they  may  still  be  vivid 
and  effective  in  aiding  the  reader  to  grasp 
the  meaning  of  the  writer. 

No  one  may  be  more  conscious  of  the 
defects  of  diagrams  than  the  one  who  has 
drawn  them.  In  the  imaginary  view  of  the 
dissected  coastal  plain  south  of  Ancona, 
here  given  in  Fig.  2,  the  hill  shading  is 
very  rough;  all  the  slopes  are  drawn  con- 
vex, and  hence  fail  to  show  the  graceful 
concave  lower  sweep  down  to  the  valley 
floors.  The  terraces  in  the  main  valleys 
and  the  narrow  belt  of  oldland  included  in 
the  background  are  too  definite  and  dis- 
tinct. The  absence  of  all  indications  of 
forests  and  fields,  of  villages  and  roads, 
gives  an  impression  of  barrenness  and 
vacancy  that  does  no  justice  to  the  pleasing 
reality.  Moreover,  the  dissected  hills  and 
the  broad  valleys  of  two  consequent 
streams  extended  from  the  oldland  do  not 
correspond  to  any  particular  hills  and  val- 
leys of  the  district  concerned ;  they  merely 
show  the  observer's  generalized  idea  of  the 
kinds  of  hills  and  valleys  that  characterize 
the  district.  Nevertheless,  the  drawing 
has  a  value  in  immediately  presenting  the 
essential  features  of  a  late  maturely  dis- 
sected plain,  in  which  the  streams  and  val- 
leys are  prevailing  consequent,  with  some 
insequent  branches ;  in  which  the  hill  sides 
are  all  reduced  to  gently  graded  slopes; 


June  17,  1910] 


SCIENCE 


943 


and  in  which  the  spurs  in  the  foreground 
are  all  evenly  truncated  by  the  former  sea 
diflf,  in  front  of  which  the  strand  plain  is 
now  prograded. 

Similarly,  the  invented  sketch  given  in 
Pig.  3  shows  only  the  kinds  of  features 
that  were  noted  in  the  valley  of  the  La- 
mone,  and  not  the  actual  features  them- 
selves.    The  maturely  dissected  hills  de- 
veloped on  the  more  resistant  structures 
occupy  the  middle  and  left  of  the  view ;  the 
incised  meandering  vaUey  of  the  second 
cycle,  is  maturely  opened  beneath  the  floor 
of  the  broader,  late  mature  valley  of  the 
first  cycle ;  the  sharp-cut  side  gorge  through 
the  hills  of  harder  structure  in  the  left- 
center  contrasts  with  the  wider  side  valley 
on  the  right,  where  the  weaker  clays  of  the 
dissected  coastal  plain  replace  the  more 
resistant  strata  of  the  Apennine  foothills; 
and  in  immediate  association  therewith  is 
seen  the  broadened  floor  of  the  main  stream 
after  it  passes  from  the  more  resistant  into 
the  less  resistant  structures.     The  diagram 
would  surely  be  much  more  faithful,  if  it 
had  been  drawn  from  a  hilltop  on  the  near 
side  of  the   valley   instead  of  from   the 
imagination  of  what  such  a  hilltop  view 
would  be.      Many  of  the  lines  would  be 
smoother  and  steadier,  if  they  had  been 
drawn  by  a  professional  draftsman;  but 
diagrams  prepared  by  some  one  else  than 
the  observer  are  hardly  more  satisfactory 
than  lectures  prepared  by  an  expert  type- 
writer instead  of  by  the  lecturer  himself. 
Block  diagrams  are  more  immediately 
understood  than  maps  are;  they  are  vastly 
superior   to   mere   profiles,   which   of   all 
graphic  devices  are  of  least  value  to  the 
geographer;  for  he  is  concerned  with  sur- 
faces, not  with  lines;  yet  if  profiles  are 
wanted,  they  are  found  along  the  side  of 
block  diagrams,  in  their  proper  position 
with  respect  to  the  adjoining  surface.    For 
the  purpose  here  indicated— that  of  giving 


an  immediate  introduction  to  the  whole 
story— block  diagrams  are  as  much  more 
serviceable  than  photographs,  as  photo- 
graphs are  more  serviceable  than  block 
diagrams  when  it  comes,  later,  to  the  pre- 
sentation of  details.  One  of  the  chief 
values  of  block  diagrams  remains  to  be 
mentioned;  they  can  be  drawn  from  any 
desired  point  of  view,  as  in  the  case  of 
Figs.  2  and  3,  so  as  to  show  the  features 
represented  in  the  best  possible  relation  to 
each  other.  Some  ingenuity  in  the  way 
of  inventing  and  designing  is  here  called 
for;  and  it  is  well  expended  if  the  final 
diagram  is  thereby  drawn  in  the  most  ef- 
fective manner. 

An  objection  that  is  often  raised  against 
the    use    of    block    diagrams— that    their 
preparation  demands  a  knowledge  of  draw- 
ing—ought to  have  small  weight  among 
practical    geographers,    especially    among 
the  younger  ones.    To  object  to  an  effective 
kind  of  diagrams  because  their  preparation 
demands  a  moderate  skill  in  drawing,  is 
like  objecting  to  horseback  riding  during 
a  geographical  excursion  in  the  West  be- 
cause it  involves  a  little  skill  in  the  saddle ; 
or  to  the  use  of  original  photographs  as 
illustrations,  because  their  preparation  re- 
quires a  little  acquaintance  with  cameras 
and  films;  or  to  the  consultation  of  Euro- 
pean journals,  because  this  calls  for  a  mod- 
erate knowledge  of  foreign  languages ;  ,or 
to  map-making,  because  it  depends  on  an 
elementary  understanding  of  cartography; 
or  to  preparing  a  written  report,  because 
it   involves  a  knowledge   of  composition. 
There  must,  of  course,  always  be  a  great 
difference  in  the  proficiency  that  different 
geographers  will  reach  in  these  several  as- 
sociated arts ;  but  any  one  who  is  in  earnest 
in  his  work  may  soon  acquire  a  profitable 
reading  knowledge  of  a  foreign  language 
or  two,  or  a  sufficient  comfort  in  horse- 
back travel,   or   a  simple  proficiency   in 
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photography^  or  a  reasonable  expertness  in 
writing  reports  on  various  scales  and  in 
various  styles,  and  also  a  helpful  handiness 
in  drawing  diagrams.  The  only  serious 
point  here  to  be  settled  by  a  practical 
geographer  is:  are  diagrams,  foreign  lan- 
guages, photography,  and  riding,  and  so 
on,  really  helpful  in  the  kind  of  work  that 
he  proposes  to  undertake ;  if  they  are,  then 
he  will  as  a  matter  of  course  set  about 
acquiring  some  degree  of  skill  in  each  and 
all  of  them. 

OBJECTIONS  TO  THE  METHOD  OP  STRUCTURE, 
PROCESS  AND  STAGE 

Allow  me  briefly  to  consider  some  of  the 
objections  that  have  been  urged  against  the 
method  of  structure,  process  and  stage  in 
the  description  of  land  forms.  A  German 
geographer  has  regarded  that  part  of  the 
method  which  involves  the  scheme  of  the 
cycle  of  erosion  as  too  rigid,  and  has  likened 
its  use  in  the  description  of  natural  land- 
scapes to  the  cramping  of  nature  in  a  strait- 
jacket  Such  a  criticism  only  indicates  the 
complete  failure  of  the  critic  to  apprehend 
the  method ;  for  it  is  essentially  elastic  and 
adaptable;  much  more  so,  I  believe,  than 
any  other  method  of  description  that  has 
been  formulated. 

Some  other  critics  have  regarded  the 
method  as  too  geological,  because  it  requires 
the  consideration  of  underground  struc- 
tures and  of  past  processes.  This  it  cer- 
tainly does  require;  nevertheless,  it  intro- 
duces underground  structures  only  so  far 
as  they  aid  in  the  appreciation  of  visible 
surface  forms ;  and  it  introduces  past  proc- 
esses only  in  so  far  as  they  aid  in  the 
explanatory  description  of  actual  surface 
features.  In  this  respect,  it  is  interesting 
to  note  that,  judging  by  my  experience  in 
Germany  a  year  ago  (1908-09),  the  method 
of  structure,  process  and  stage  is  much  less 
geological  than  the  method  of  geographical 


description  commonly  employed  by  the 
younger  geographers  at  the  University  of 
Berlin;  for  they  habitually  present  past 
geological  conditions  and  processes  as  such, 
and  treat  them  as  characteristic  parts  of 
geographical  reports,  even  though  the 
events  thus  brought  in  from  the  past  bear 
in  no  direct  or  helpful  way  on  the  features 
of  the  present.  Many  interesting  discus- 
sions were  held  on  this  point,  always  with 
the  object  of  trying  to  emphasize  the  exist- 
ing visible  landscape  as  the  object  of  a 
geographer's  work,  and  hence  with  the 
wish  to  exclude  every  geological  item,  how- 
ever interesting  in  itself,  if  it  had  no  help- 
ful bearing  on  the  observable  facts  of 
to-day.  For  example,  I  questioned  th6 
value  of  the  geological  term,  Triassic,  in 
the  account  of  a  certain  district  in  Hesse; 
my  contention  being  that  all  a  geographer's 
needs  were  satisfied  when  the  composition, 
structure,  thickness  and  attitude  of  the 
formation  concerned  were  stated,  without 
regard  to  its  date ;  but  German  geographers 
seemed  to  be  in  favor  of  including  the 
names  of  geological  formations  in  geo- 
graphical descriptions.  The  geologist  of 
course  wishes  to  know  the  date  of  origin, 
as  weU  as  the  present  structure  and  atti- 
tude of  the  formations  that  make  up  a 
district;  but  the  geographer  has  little  or 
no  need  of  such  historical  information, 
although  it  is  extremely  important  for  him 
to  know  to  what  stage  of  erosion  the  dis- 
trict concerned  has  advanced  in  one  or  in 
several  successive  partial  cycles.  However, 
this  is  a  subordinate  matter. 

An  English  geographer  has  expressed 
some  doubt  as  to  whether  the  method  of 
structure,  process  and  stage,  which  he 
recognizes  to  be  of  value  for  the  descrip- 
tion of  small  districts,  will  prove  service- 
able for  the.  description  of  large  regions. 
My  own  opinion  on  this  point  is  that  its 
value  for  large  regions  can  only  be  deter- 
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mined  by  experiment,  which  I  should  like 
very  much  to  see  tried.  In  any  case,  we 
can  gain  no  comprehension  of  large  regions 
save  by  gathering  and  by  generalizing  ob- 
servations of  small  visible  landscapes.  It 
is  fair  to  expect  that  the  better  our  under- 
standing of  detailed  morphology,  the  better 
we  can  summarize  general  features.  My 
own  experience  in  describing  the  larger 
subdivisions  of  the  United  States  and  of 
Europe  would  encourage  me  to  say  that  the 
explanatory  method  can  be  well  used  for 
the  treatment  of  such  areas;  but  I  have 
made  few  systematic  experiments  with  any 
other  method  of  description. 

Another  geographer  has  expressed  his 
fear  that  an  explanatory  method  of  de- 
scription for  land  forms  will  prove  danger- 
ous in  the  hands  of  untrained  students, 
and  that  young  disciples  may  apply  it  in  a 
way  that  will  cause  anxiety  at  first  and 
horror  afterwards.  Horror  is  rather  a 
strong  word  to  use  in  this  connection ;  but 
I  can  instance  several  examples  that  have 
caused  me  some  anxiety,  and  others  which 
have,  I  am  sorry  to  admit,  shocked  me,  to 
say  the  least.  There  is  the  case,  for  ex- 
ample, of  a  geographer  who,  inasmuch  as 
he  submitted  an  article  to  me  for  criticism, 
and  accepted  the  criticisms  that  I  made, 
may  perhaps  be  regarded  as  a  disciple  to 
that  extent ;  but  surely  he  caused  me  some 
anxiety  by  stating  in  essence  that  ''gran- 
itic districts  are  of  rugged  form."  His 
evident  error  here  was  the  failure  to  con- 
sider the  erosional  process  and  the  time 
element,  or  stage  of  erosional  development, 
in  his  partly  explanatory  treatment.;  for 
resistant  as  granite  is,  rugged  as  its  forms 
may  be  in  a  youthful  stage  of  normal  ero- 
sion, and  sharp  as  they  may  be  in  a  mature 
stage  of  glacial  erosion,  granite  must  have 
subdued  and  rounded  forms  in  late  ma- 
turity; and  like  every  other  kind  of  rock, 
even  the  hardest  granite  must  be  worn 


down  to  low  relief  of  very  tame  expression 
in  old  age,  as  abundant  examples  testify. 

In  another  case  a  geographer  who  ex- 
plicitly declared  himself  to  be  my  disciple 
shocked  me  by  the  additional  declaration 
that  the  scheme  of  the  cycle  of  erosion, 
which  is  essentially  involved  in  the  method 
of  structure,  process  and  stage,  must  be 
inapplicable  to  districts  in  which  frequent 
movements  have  taken  place,  because  for- 
sooth he  thought  that  the  scheme  of  the 
cycle  could  be  used  only  where  complete 
cycles  ran  their  course!  In  both  these 
cases  and  in  various  others  of  a  similar 
kind,  criticism  ought  not  to  be  directed 
against  the  explanatory  method  of  descrip- 
tion, but  against  its  wrong  use.  It  is 
proverbial  that  "a  little  learning  is  a  dan- 
gerous thing";  the  proper  guard  against 
such  danger  is  better  found  by  decreasing 
the  careless  use  of  an  explanatory  method 
than  by  discouraging  its  careful  develop- 
ment. 

And  finally,  to  close  these  comments  with 
one  that  suggests  a  most  peculiar  attitude 
on  the  part  of  the  critic,  it  has  been  ob- 
jected that  the  method  of  structure,  process 
and  stage  can  not  be  applied  until  one 
knows  all  about  the  district  that  he  is  de- 
scribing. In  so  far  as  the  use  of  the 
method  may  require  an  observer  to  make  a 
serious  study  of  a  district  before  he  at- 
tempts to  tell  about  it,  the  method  is 
thereby  recommended;  but  as  a  matter  of 
actual  experience,  the  explanatory  method 
has  proved  useful  even  in  the  most  hasty 
reconnoissance,  because  it  aids  so  greatly 
in  directing  observation  to  significant 
points,  which  might  as  likely  as  not  escape 
the  attention  of  a  blind  empiricist. 

The  kind  of  criticism  that  the  method  of 
structure,  process  and  stage  really  needs 
is,  as  has  already  been  intimated^  criticism 
based  on  the  experimental  and  comparative 
use  of  various  methods,  each  method  being 
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first  carefully  thought  out,  and  then  all  the 
methods  being  thoroughly  and  impartially 
applied    to    one    and    the    same    district. 
Experiment  of  this  kind  should  of  course 
be  made  by  various  observers  of  different 
trainings  and  preferences,  and  in  different 
localities.     Precisely  this  sort  of  experi- 
mental criticism  was  attempted  during  the 
Italian  excursion  of  1908,  but  under  condi- 
tions, as  already  pointed  out,  that  predis- 
posed the  jurors  to  a  verdict  in  favor  of  a 
particular  method.     It  would  be  a  good 
thing  for  geographical  progress  if  a  larger 
experiment   of   the   same   kind   could   be 
made.      I  trust  that  our  association  may 
some    day    actively    engage    in   such    an 
enterprise. 

W.  M.  Davis 

Cambbumie,  Mass. 


THE    GRADUATE    SCHOOL    OF   PRINCETON 

UNIVERSITY 

Mb.  W.  C.  Pbocter  has  renewed  his  gift  of 
$500,000  for  the  Graduate  College  of  Prince- 
ton University  on  the  same  conditions  on 
which  it  was  originally  made,  except  that  in 
view  of  the  bequest  of  Mr.  Wyman  for  the 
graduate  school,  which  it  is  thought  will 
amount  to  $3,000,000,  the  $600,000  to  be  col- 
lected to  secure  Mr.  Procter's  gift  is  to  be  used 
for  the  endowment  of  the  preceptorial  system 
in  the  college.  After  the  meeting  of  the  trus- 
tees on  June  9,  President  Wilson  gave  out 
the  following  statement: 

By  the  will  of  the  late  Isaac  C.  Wyman,  of  the 
class  of  1848,  a  great  bequest  has  been  left  to  the 
university  in  terms  which  must  be  acceptable  to 
every  friend  of  Princeton  and  of  the  higher  learn-, 
ing.  Its  amount  is  expected  to  be  sufficient  to 
enable  us  to  form  a  great  graduate  faculty  and 
equip  graduate  teaching  upon  as  liberal  a  scale 
as  we  should  desire. 

William  Cooper  Procter,  of  the  class  of  1883, 
has,  with  admirable  generosity,  offered  $500,000 
to  the  university  for  the  equipment  and  endow- 
ment of  the  Graduate  College  upon  terms  which 
will,  I  feel  confident,  commend  themselves  to 
every  member  of  the  board. 
Mrs.    Russell    Sage    has    completed    our   great 


obligation  to  her  by  offering  to  extend  the  beauti- 
fia  building  she  recently  presented  to  the  univer- 
sity and  to  add  to  it  the  great  tower  which  is 
likely  to  be  the  chief  architectural  ornament  of 
the  university. 

Mr.  Procter  makes  it  a  condition  of  his  gift 
that  the  buildings  of  the  Graduate  College  shaU 
be  placed  upon  the  golf  links.  Strongly  as  my 
own  judgment  would  dictate  a  different  choice  of 
site,  the  expectations  of  immediate  large  develop- 
ment created  by  Mr.  Wyman's  bequest  so  alter 
the  relative  importance  of  the  question  of  the 
position  of  the  graduate  college  of  residence  that 
I  feel  it  to  be  my  duty  no  longer  to  oppose  in 
tnat  matter  what  I  now  know  to  be  the  judgment 
of  a  majority  of  colleagues  in  the  board. 

The  recent  discussion  of  the  many  questions 
connected  with  the  development  and  administra- 
tion  of  the  graduate  school  has  fortunately  called 
forth  from  all  parUes  expressions  of  opinion 
which  show  practical  unanimity  of  judgment  and 
purpose  upon  the  questions  upon  which  agreement 
was  most  important;  inasmuch  as  it  has  devel- 
oped common  consent  that  the  life  of  the  Graduate 
College  should  be  organized  upon  the  simplest 
and  most  natural  lines  possible,  and  that  the 
college  should  be  of  common  use  and  benefit  to  all 
members  of  the  graduate  school. 

I,  therefore,  very  heartily  congratulate  the 
board  upon  a  combination  of  circumstances  which 
gives  so  bright  a  promise  of  a  successful  and 
harmonious  development  of  the  universitv  along 
lines  which  may  command  our  common  enthusiasm. 

SCIENTIFIC  NOTES  AND  NEWS 
Sir  DAvro  Qill,  K.C.B.,  F.R.S.,  has  been 
appointed  a  knight  of  the  Prussian  Order  of 
Merit. 

Br.  Wilhelm  Roux,  professor  of  anatomy 
at  Halle  and  eminent  for  his  contributions  tc 
embryology,  celebrated  his  sixtieth  birthday 
on  June  9,  when  a  Festschrift  in  two  Tolumes 
was  presented  to  him. 

Br.  E.  a.  Schaeper,  professor  of  physi- 
ology in  the  University  of  Edinburgh,  has  re- 
ceived an  honorary  doctorate  of  medicine  at 
the  University  of  Berne,  after  lecturing  at  the 
University  on  "  The  Functions  of  the  Pitui- 
tary Body." 

The  council  of  the  Royal  Society  of  Arts 
has  elected  Mr.  Theodore  Roosevelt  a  life 
member  of  the  society  under  the  terms  of  the 
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by-law  which  empowers  it  to  elect  annually 
not  more  than  five  i>erson8  who  have  distin- 
tinguished  themselves  by  the  promotion  of  the 
society's  objects. 

New  York  University  has  given  its  doc- 
torate of  laws  to  Dr.  Henry  Mitchell  Mac- 
Cracken,  who  retires  from  the  chancellorship 
of  the  University. 

Professor  William  James  Beal^  of  the 
Agricultural  College  of  Michigan,  has  an- 
nounced his  intention  of  resigning  the  chair 
of  botany  at  the  end  of  the  current  school 
year,  when  he  will  complete  forty  years  of 
continuous  service. 

Dr.  Louis  H.  During  has  resigned  from  the 
chair  of  dermatology  in  the  University  of 
Pennsylvania,  after  a  service  of  forty  years. 

Mr.  H.  C.  Beyer,  a  student  in  the  Graduate 
School  of  Harvard  University,  is  now  an  eth- 
nologist in  the  Bureau  of  Science  at  Manila. 

Dr.  Wolferstan  Thomas,  assistant  lecturer 
in  the  Liverpool  School  of  Tropical  Medicine, 
has  been  appointed  director  of  the  new  labora- 
tories supported  by  business  firms  at  Manaos, 
in  the  state  of  Amazonas. 

Dr.  John  M.  Magfarlane,  professor  of  bot- 
any in  the  University  of  Pennsylvania  and 
director  of  the  botanic  garden,  has  been 
granted  a  leave  of  absence  for  a  year,  which 
he  proposes  to  utilize  in  study  at  several  of 
the  European  botanical  centers. 

Professor  Hatsune  Nakano,  who  holds  the 
chair  of  electrical  engineering  in  the  College 
of  Engineering  of  the  University  of  Tokyo,  is 
at  present  visiting  this  country.  He  received 
degrees  from  Cornell  University  in  1888  and 
1889. 

Professor  Frederick  Keeble,  dean  of  the 
faculty  of  science  of  University  College,  Read- 
ing; Dr.  R.  V.  O.  Hart-Synnot,  director  of  the 
department  of  agriculture,  with  three  other 
representatives  of  the  college,  have  been  visit- 
ing Canada  and  the  United  States,  to  examine 
our  universities  and  colleges,  and  especially 
the  agricultural  departments. 

Professor  George  E.  McDermott,  who 
holds  the  chair  of  naval  engineering  at  Cor- 
nell University,  having  leave  of  absence  for 


next  year,  will  superintend  the  erection  and 
equipment  of  ship  yards  and  dry  docks  at 
Rio  de  Janeiro.  He  will  sail  in  Jxily  for  a 
tour  of  inspection  of  shipbuilding  works  in 
Europe,  and  after  a  similar  examination  of 
American  ship  yards,  he  will  go  to  Brazil  in 
October. 

On  June  3  Professor  A.  Lawrence  Rotch 
gave  an  illustrated  lecture,  ^'  The  Aerial  Ocean 
and  its  Navigation,"  at  the  annual  Convention 
of  Pennsylvania  Engineers  in  Harrisburg. 

Professor  Theobald  SMitH,  of  Harvard 
University,  delivered  a  lecture  on  "  The  Rela- 
tion between  Human  and  Bovine  Tubercu- 
losis," at  the  University  of  Illinois,  on  May  19. 

The  following  minute  on  the  death  of  Dr. 
George  Frederick  Barker  was  adopted  by  the 
board  of  trustees  of  the  University  of  Penn- 
sylvania on  June  7 : 

That  the  board  has  heard  with  deep  regret  of 
the  death  of  George  Frederick  Barker,  for  twenty- 
eight  active  and  for  ten  years  emeritus  professor 
of  physics  in  the  imiversity.  His  lofty  character 
won  for  him  the  respect  and  affectionate  regard 
alike  of  officer,  teacher  and  student,  while  the 
distinguished  honors  accorded  him  and  his  con- 
tributions to  science  added  luster  to  the  name  of 
the  university  which  he  served  so  long  and  so 
faithfully. 

Mr.  Joseph  S.  EEarris,  an  officer  of  the 
U.  S.  Coast  and  Geodetic  Survey  from  1854 
to  1864  and  assistant  astronomer  of  the  north- 
western boundary  survey,  later  prominent  as 
president  of  the  Philadelphia  and  Reading 
Railway  and  other  companies,  a  trustee  of  the 
University  of  Pennsylvania,  has  died  at  the 
age  of  seventy-four  years. 

Mr.  Michael  Carteighe,  for  many  years 
president  of  the  Pharmaceutical  Society  of 
Great  Britain,  died  on  May  28,  at  the  age  of 
sixty-eight  years. 

Dr.  £mil  Zuckerkandl,  professor  of  anat- 
omy at  the  University  of  Vienna,  died  on 
May  28  at  the  age  of  sixty-one  years. 

The  death  is  announced  of  Dr.  Paulin  Tro- 
lard,  professor  of  anatomy  in  the  Algiers  Col- 
lege of  Medicine. 

The  second  session  of  the  seventeenth  In- 
ternational Congress  of  Americanists  will  be 
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held  at  Mexico  City  from  September  8  to  14. 
The  sessions  will  be  held  in  the  lecture  hall 
of  the  National  Museum  in  Mexico  City.  An 
organizing  committee  has  been  formed,  the 
president  of  which  is  Senor  Justo  Sierra,  sec- 
retary of  public  instruction  and  fine  arts  for 
the  government  of  Mexico.  The  congress  will 
deal  with  questions  relating  to  the  ethnology, 
archeology  and  history  of  the  new  world. 

The  Rockefeller  Institute  for  Medical  Re- 
search, which  has  been  supplying  the  anti- 
meningitis  serum  gratis  for  several  years,  has 
announced  that  it  may  discontinue,  at  any 
time  after  the  expiration  of  the  next  six 
months,  its  preparation  and  distribution  on  a 
large  scale.  The  consensus  of  medical  opin- 
ion, based  on  the  employment  of  the  anti- 
meningitis  serum  in  widely  separated  epidem- 
ics of  meningitis,  is  to  the  effect  that  it  is  of 
undoubted  value  in  reducing  the  mortality 
and  preventing  the  severe  consequences  of  the 
disease.  The  serum  is  without  effect  in  any 
other  form  of  meningitis  than  that  caused  by 
Diplococcus  intracellularis  (Weichselbaum) 
and  its  favorable  action  is  most  pronounced 
when  it  is  applied  early  in  the  course  of  the 
disease.  Hence  it  is  desirable  that  state  and 
municipal  laboratories,  engaged  in  the  prepa- 
ration of  diphtheria  antitoxin  and  allied 
products,  should  undertake  the  preparation  of 
the  serum  and  provide  means  for  controlling 
the  bacteriological  diagnosis  of  meningitis,  as 
they  now  do  diphtheria  and  some  other  dis- 
eases. Unless  the  bacteriological  diagnosis  is 
controlled  by  competent  authorities,  the  serum 
will,  undoubtedly,  be  applied  in  some  cases  of 
meningitis  due  to  causes  which  are  not  subject 
to  its  action,  and  not  a  few  cases  of  epidemic 
meningitis  will  be  deprived  of  the  benefits  of 
its  use.  The  serum  is  administered  by  being 
injected  into  the  spinal  canal  by  means  of 
lumbar  puncture,  which  operation  is  also  re- 
quired to  secure  the  fluid  for  the  bacteriolog- 
ical  diagnosis;  and  several  separate  injections 
of  the  serum  are  required  in  treating  a  given 
case.  The  effective  employment  of  the  serum 
is  likely,  therefore,  to  be  restricted  on  account 
of  the  experience  and  skill  required  in  its 
administration  and  the  high  cost  of  the  com- 


mercial product,  unless  the  preparation,  dis- 
tribution and,  when  necessary,  administration 
are  undertaken  by  state  and  municipal  au- 
thorities. 

The  department  of  plant  pathology  of  the 
New  York  State  College  of  Agriculture  an- 
nounces the  establishment  of  two  more  indus- 
trial fellowships.  This  makes  four  industrial 
fellowships  which  have  already  been  estab- 
lished for  the  investigation  of  the  diseases  of 
plants.  The  two  new  fellowships  are:  The 
Herman  Frasch  fellowship,  established  by  the 
Union  Sulphur  Company  of  New  York  City. 
This  provides  for  the  investigation  of  the  use 
of  dry  sulphur  as  a  fungicide  both  to  the 
plants  and  in  the  soil.  This  fellowship  car- 
ries an  annual  appropriation  of  $3,000  a  year 
for  four  years  and  provides  for  a  senior  and 
junior  fellow.  Mr.  C.  N.  Jensen,  formerly  an 
assistant  in  the  department  of  plant  pathology, 
Cornell  University,  recently  research  fellow  in 
the  University  of  California,  has  been  ap- 
pointed to  the  position  of  senior  fellow,  and 
Mr.  F.  M.  Blodgett,  a  senior  in  the  depart- 
ment of  plant  pathology,  Cornell  University, 
has  been  appointed  to  the  junior  place.  Two 
thousand  dollars  is  to  be  used  as  salaries  for 
the  fellows  and  $1,000  a  year  for  carrying  on 
the  work.  The  John  Davey  fellowship,  estab- 
lished by  the  Davey  Tree  Expert  Company,  of 
Kent,  Ohio,  provides  for  the  investigation  of 
heart  rots  of  trees.  It  carries  with  it  an 
annual  appropriation  of  $750  a  year,  of  which 
$500  is  used  as  salary  for  the  fellow  and  $250 
for  carrying  on  the  work.  Mr.  W.  H.  Rankin, 
who  graduates  from  Wabash  College  this  year, 
has  been  appointed  to  this  fellowship. 

The  following  is  a  list  of  the  men  of  sci- 
ence and  others  who  will  accompany  Captain 
R.  F.  Scott  upon  his  Antarctic  expedition: 
Lieutenant  £.  R.  G.  R.  Evans,  R.N.,  second 
in  command  (western  party) ;  Dr.  E.  A.  Wil- 
son, chief  of  scientific  staff,  zoologist  and  artist 
(western  party) ;  Lieutenant  V.  L.  A.  Camp- 
bell, R.N.,  leader  of  the  eastern  party;  Lieu- 
tenant H.  L.  L.  Pennell,  R.N.,  magnetic  and 
meteorological  work  in  Terra  Nova;  Lieu- 
tenant H.  E.  de  P.  Rennick,  R.N.  (western 
party) ;  Lieutenant  H.  R.  Bowers,  Royal  In- 
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dian  Marine  (Terra  Nova);  Engineer  Lieu- 
tenant E.  W.  Riley,  R.N.,  chief  engineer 
(Terra  Nova);  Surgeon  G.  M.  Levick,  R.N., 
doctor,  zoologist,  etc.  (eastern  party) ;  Surgeon 
E.  L.  Atkinson,  R.N.,  doctor,  bacteriologist, 
parasitologist;  Mr.  F.  R.  H.  Drake,  R.N.,  sec- 
retary (Terra  Nova);  Mr.  C.  H.  Meares, 
charge  of  ponies  and  dogs  (western  party); 
Captain  L.  E.  Q.  Oates,  Inniskilling  Dragoons, 
charge  of  ponies  and  dogs  (western  party); 
Dr.  Q.  L.  Simpson,  physicist  (western  party) ; 
Mr.  T.  Griffith  Taylor,  geologist  (?  western 
party);  Mr.  E.  W.  Nelson,  biologist  (western 
party);  Mr.  D.  G.  Lillie,  biologist  (Terra 
Nova) ;  Mr.  A.  Cherry  Garrard,  assistant  zool- 
ogist (western  party) ;  Mr.  H.  G.  Pouting, 
photographer  (western  party) ;  Mr.  B.  C.  Day, 
motor  engineer  (western  party) ;  Mr.  W.  G. 
Thomson,  geologist  ( ?  western  party) ;  Mr.  C. 
S.  Wright,  chemist  (western  party);  Mr.  T. 
Gran,  assistant  (western  party). 


UNIVERSITY   AND   EDUCATIONAL    NEWS 

The  Cleveland  College  of  Physicians  and 
Surgeons,  which  has  been  the  medical  depart- 
ment of  Ohio  Wesleyan  University,  will  be 
consolidated  with  the  medical  department  of 
Western  Reserve  University  at  the  close  of  the 
present  college  year.  The  trustees  of  Western 
Reserve  University  have  elected  from  the 
teaching  stafF  of  the  medical  department  of 
Ohio  Wesleyan  University  one  member  to  the 
faculty  and  eighteen  other  members  to  the 
teaching  staff.  President  Thwing  has  an- 
nounced a  gift  by  Mr.  H.  M.  Hanna  of  $250,- 
000  as  an  additional  endowment  fund  for  the 
medical  department.  This  gift  is  the  first 
quarter  of  an  additional  endowment  of  $1,000,- 
000  which  the  university  now  purposes  to 
secure. 

Me.  David  J.  Raneen,  Jr.,  of  St.  Louis, 
founder  of  the  David  J.  Ranken,  Jr.,  School 
of  Mechanical  Trades,  has  deeded  his  fortime, 
estimated  at  more  than  $3,000,000,  to  the 
board  of  trustees  of  the  school,  to  be  used  for 
its  maintenance  and  enlargement. 

Mrs.  Russell  Sage  has  given  a  further  sum 
of  $148,000   to   Princeton   University  for   a 


tower  and  other  improvements  in  connection 
with  the  dormitory  she  has  given  to  the 
university. 

Dabtmouth  College  receives  an  adminis- 
tration building  by  the  gift  of  $50,000  from 
Mr.  and  Mrs.  Lewis  W.  Parkhurst,  of  Win- 
chester. It  is  a  memorial  to  their  son.  Wilder 
Lewis  Parkhurst,  who  died  during  his  sopho- 
more year  at  the  college. 

By  the  will  of  Augustus  L.  Revere  Harvard 
University  receives  $20,000  to  found  a  Revere 
family  memorial  fund. 

The  recent  commencement  exercises  at  the 
University  of  Alabama  were  marked  by  the 
formal  acceptance  by  the  university  authori- 
ties of  two  new  buildings.  Comer  Hall  and 
Smith  Hall.  The  dedicatory  address  for 
Comer  Hall,  the  engineering  building,  was 
delivered  by  Mr.  F.  H.  Crockard,  first  vice- 
president  and  general  manager  of  the  Tennes- 
see Coal,  Iron  and  Railroad  Company,  and 
that  for  Smith  Hall,  the  g^ological-biologrical 
building,  by  Dr.  J.  A.  Holmes,  of  the  United 
States  Geological  Survey.  These  two  build- 
ings were  erected  at  an  approximate  cost  of 
$300,000.  Smitl)  Hall  has  been  named  in 
honor  of  Dr.  Eugene  A.  Smith,  who,  as  pro- 
fessor of  geology  and  state  geologist  for  many 
years,  has  rendered  conspicuous  service  to  the 
state.  A  native  of  Alabama,  he  was  educated 
at  the  University  of  Alabama  and  at  Heidel- 
berg, receiving  the  doctor's  degree  at  the  latter 
in  1868.  He  has  held  his  present  position  as 
professor  of  geology  since  1871  and  has  been 
state  geologist  since  1873.  Dr.  Holmes,  in  his 
address  dedicating  Smith  Hall,  stated  that,  in 
having  spent  thirty-seven  years  continuously 
in  the  service  of  one  state,  Dr.  Smith  holds  the 
record  for  length  of  service  among  living  state 
geologists. 

At  the  Johns  Hopkins  University,  Dr.  H.  S. 
Jennings,  now  professor  of  experimental  zool- 
ogy, has  been  appointed  Henry  Walters  pro- 
fessor of  zoology  and  director  of  the  biological 
laboratory,  in  succession  to  the  late  Professor 
W.  K.  Brooks. 

Gabriel  Campbell,  of  Darti^outh  College, 
will  retire  from  the  Stone  professorship  of 
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intellectual  and  moral  philosophy.  He  has 
been  an  officer  of  the  college  since  1883. 
Dr.  W.  H.  Sheldon  has  been  transferred  to 
the  professorship  made  vacant  by  the  retire- 
ment of  Professor  Campbell.  Dr.  Walter 
Van  Dyke  Bingham,  now  instructor  in  educa- 
tional psychology  in  Teachers  College,  Colum- 
bia University,  will  join  the  Dartmouth  fac- 
tdty  as  an  assistant  professor  of  psychology. 

At  the  University  of  Missouri,  Dr.  O.  D. 
Kellogg  has  been  advanced  from  the  rank  of 
assistant  professor  to  that  of  professor  in 
mathematics. 

Dr.  a.  S.  Pearse  has  been  promoted  to  the 
position  of  assistant  professor  of  zoology  at 
the  University  of  Michigan. 

At  Dartmouth  College  advances  in  grade 
from  instructorships  to  assistant  professor- 
ships have  been  voted  to  Charles  E.  Hawes,  in 
anthropology,  Leon  Burr  Bichardson,  in  chem- 
istry, and  Dr.  George  Sellers  Graham,  in 
pathology. 

H.  S.  Jackson  has  been  appointed  professor 
of  botany  and  plant  pathology  in  the  Oregon 
Agricultural  College.  Mr.  Jackson  has  been, 
since  August,  1909,  research  assistant  in  plant 
pathology  at  the  Oregon  Agricultural  Experi- 
ment Station. 

Nels  C.  Nelson  and  Thomas  T.  Waterman 
have  been  appointed  instructors  and  assistant 
curators  in  anthropology  at  the  University  of 
California. 

Jacob  Parsons  Schaefper,  instructor  in 
medical  anatomy  in  the  Ithaca  division  of  the 
Medical  College,  has  been  promoted  to  an  as- 
sistant professorship  of  medical  anatomy. 

Mr.  T.  Townsend  Smith,  at  present  the 
holder  of  the  Tyndall  fellowship  in  physics 
in  Harvard  University,  has  been  elected  in- 
structor in  physics  in  the  University  of 
Kansas. 


DI8GU88I0N    AND   CORRESPONDENCE 
THE  DEFINITION  OP  FORCE 

The  discussion  now  going  on  in  Science 
concerning  the  language  to  be  used  in  ex- 
plaining to  students  what  force  "is,"  must 


be  of  great  interest  to  students.  They  will 
observe  that  there  is  good  reason  for  the  ob- 
scurity of  their  own  vision.  In  the  phsrsica 
department,  the  student  might  finally  learn 
to  distinguish  between  the  pound  and  the 
weight  of  a  pound. .  In  the  engineering  de- 
partment he  learns  that  a  x>ound  is  a  pound, 
and  that  the  weight  of  a  x>ound  is  also  a 
pound.  In  the  physics  class  he  will  be  as- 
sured that  the  weight  of  a  pound  is  dififer- 
ent  at  different  places.  He  will  learn  that 
the  weight  of  the  earth  is  equal  to  the  weight 
of  any  other  body  which  it  attracts.  The 
weight  of  the  earth  is  equal  to  the  weight  of 
a  pound,  of  a  gram,  of  a  ton  or  of  the  moon. 
In  the  engineering  department  he  will  be 
taught  that  the  weight  of  the  earth  is  equal 
to  the  weight  of  1.36X10^  pounds.  There 
was  a  time  when  the  use  of  the  phrase  "  con- 
servation of  forces"  was  excusable.  We  do 
not  discredit  Helmholtz  for  sa3ring  in  1854 
that  "nature  as  a  whole  possesses  a  store  of 
force  which  can  not  in  any  way  be  either  in- 
creased or  diminished,"  or  that  "  all  force  will 
finally  pass  into  the  form  of  heat."  The 
words  had  not  yet  been  given  definite  mean- 
ings, which  would  enable  one  to  say  what  he 
had  in  mind. 

The  electrical  engineers  of  our  time  have 
no  difficulty  in  using  modem  notation.  The 
mechanical  engineers  continue  to  use  the 
good  old  definitions  of  Weisbadi  and  Bankin. 
"  Thus  the  British  unit  of  force  is  the  stand- 
ard pound  avoirdupois." 

The  notation  which  makes  a  proper  dis- 
tinction between  the  pound  and  the  weight  of 
a  pound,  or  between  mass  and  weight*  or 
force,  does  not  require  us  to  say  that  force 
"  is  "  a  rate  of  change  of  momentum.  Some 
of  us  prefer  not  to  say  this.  In  a  lecture  be- 
fore the  British  Association  at  Glasgow  in 
1876,  Tait  made  a  rather  strenuous  attempt 
to  enlighten  Tyndall  on  the  nature  of  force. 
In  this  lecture  we  are  informed  that  "force 
is  the  rate  of  change  of  momentum."  Again, 
it  is  stated  that  "unit  force  is  thus  that 
force,  which,  whatever  be  its  source,  produces 
unit  momentum  in  unit  time."  In  the  dis- 
cussion which  followed  this  lecture  a  writer 
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in  Nature  suggested  that  there  might  be  some 
difficulty  in  understanding  how  a  certain  rate 
of  change  of  momentum  could  produce  unit 
change  of  momentum  per  second.  It  was  also 
suggested  that,  while  we  might  measure  the 
hunger  of  a  man  under  various  circumstances, 
by  determining  the  number  of  pounds  of  beef 
he  would  consume,  we  should  hardly  be  war- 
ranted in  saying  that  hunger  ^'  is  "  a  certain 
number  of  pounds  of  beef. 

We  shall  probably  continue  to  measure 
forces  with  spring  balances.  We  shall  al- 
ways find  that  the  force  applied  to  a  loaded 
wagon  is  greater  than  the  change  per  second 
in  its  momentum.  Tait's  definition  might 
give  a  zero  value  when  the  spring  balance 
might  show  that  the  horse  was  behaving  in  a 
very  creditable  way. 

Francis  E.  Nipheb 


SGIENTIFIC  BOOKS 

The  Wonders  of  Animal  Ingenuity,  By  H. 
CoupiN,  D.Sc,  and  John  Lea,  M.A.,  au- 
thor of  "The  Romance  of  Bird  Life." 
Philadelphia,  J.  B.  Lippincott  Company. 
1910.    Pp.  163. 

This  is  an  American  reprint  of  an  English 
book  of  popular  natural  history  for  young 
people,  dealing  with  the  "  wonders "  of  the 
nest-building  instinct  in  spiders,  insects, 
£shes,  birds  and  mammals.  The  facts  are 
gathered  largely  from  such  authorities  as 
Huber,  Moggridge,  Fabre  and  Brehm.  They 
are  treated  entirely  from  the  traditional  point 
of  view  with  regard  to  instinct,  and  despite  a 
warning  in  the  preface  against  attributing 
'^  human  motives  and  reason  where  they  have 
no  existence,''  the  "little  architects"  are 
more  or  less  humanized  throughout.  It 
would  seem  that  a  no  less  popularly  interest- 
ing book  could  now  be  written  from  the  more 
modern  point  of  view,  dwelling  on  the  fail- 
ures and  variability  of  instinct.  .  However, 
for  young  English  readers  the  book  would  no 
doubt  accomplish  the  purpose  set  forth  in  the 
preface,  of  aiding  "  towards  a  greater  love  of 
animals  and  a  desire  to  observe  and  under- 
stand their  ways."  But  for  the  American 
^Nature,  XVL,  182,  227. 


reader  its  value  is  lessened  by  the  fact  that 
so  few  of  the-  species  whose  behavior  is  de- 
scribed are  natives  of  this  country.  This  is 
especially  true  in  the  case  of.  the  birds:  for 
instance,  when  the  ovenbird  is  mentioned  it 
is  the  South  American  Fumaritu  rufus  that 
is  meant,  instead  of  our  own  little  warbler, 
the  discovery  of  whose  nest  is  a-  pleasant 
achievement  for  any  amateur  naturalist. 

Margaret  Flot  Washburn 

Linseed  Oil  and  other  Seed  Oils.    An  Indus-; 
trial  Manual.    By  William  D.  Ennis,  M.E., 
Professor  of  Mechanical  Engrineering  in  the 
Polytechnic    Institute    of    Brooklyn.      8vo, 
cloth,  pp.  316.     Price  $4.00  net.     New  York, 
D.  Van  Nostrand  Co.    1909. 
This  deals  minutely  with  ithe  production  of 
linseed  and  other  expressed  oils,  particularly 
cottonseed,   sunflower,   x)eanut   and  rape.     A 
glance  at  the  table  of  contents  shows  the  widte 
scope  of  the  book:  this  is  as  follows:  Intro- 
ductory, The  Handling  of  Seed  and  the  Dis- 
position of  Its  Impurities;  Grinding;  Tem- 
pering the   Ground   Seed   and   Molding   the 
Press    Cake;    Pressing    and    Trimming    the 
Cakes;  Hydraulic  Operative  Equipment;  The 
Treatment  of  the  Oil  from  the  Press  to  the 
Consumer;  Preparation  of  the  Cake  for  the 
Market;  Oil  Yield  and  Output;  Shrinkage  in 
Production;   Cost   of  Production;   Operation 
and  Equipment  of  Typical  Mills ;  Other  Meth- 
ods of  Manufacturing;  The  Seed  Crop;  The 
Seed  Trade;  Chemical  Characteristics  of  Lin- 
seed Oil;   Boiled  Oil;   Befined  and   Special 
Oils;  The  Linseed  Oil  Market;  The  Feeding 
of  Oil  Cake;  Miscellaneous  Seed  Oils;  The 
Cottonseed  Industry. 

The  chapters  on  boiled  and  refined  and 
special  oils  and  the  oil  market  are  particu- 
larly instructive  and  valuable.  Another 
chapter  deals  with  the  chemical  testing  of  the 
oil,  many  of  the  methods  being  taken  from  the 
bulletins  of  the  U.  S.  Department  of  Agri- 
culture, Division  of  Chemistry.  The  method 
for  the  execution  of  the  Maumen6  test  can  not 
be  recommended.  It  is  an  open  question  as  to 
whether  chemical  tests  should  be  included  in 
a  manual  of  this  kind. 
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The  book  occupies  a  unique  place  in  the 
chemical  world — similar  books  have  been 
written  in  metallurgy — and  it  is  hoped  it  will, 
incite  others  to  publish  similar  ones.  It  is 
most  excellent  and  can  be  warmly  recom- 
mended to  all  interested  in  seed  oils. 

A.  H.  Gill 


80IENTIFI0   JOURNALS   AND   ARTICLES 

The  Journal  of  Biological  Chemistry,  Vol. 
VII.,  No.  6,  issued  May  20,  contains  the  fol- 
lowing :  "  The  Determination  of  Small  Quan- 
tities of  Iodine  with  Special  Reference  to  the 
Iodine  Content  of  the  Thyroid  Gland,'*  by 
Andrew  Hunter.  A  method  for  iodine  esti- 
mation consisting  in  combustion  wiih  sodium 
and  potassium  carbonates  and  potassium  ni- 
trate; conversion  of  iodide  to  iodic  a^id  by 
chlorine;  liberation  of  iodine  by  potassium 
iodide  and  titration  of  iodine  by  this  sul- 
phate. Details  of  the  method  have  been  care- 
fully worked  out  and  its  limits  of  accuracy 
clearly  defined.  "  Concerning  the  Relative 
Magnitude  of  the  Parts  Played  by  the  Pro- 
teins and  by  the  Bicarbonates  in  the  Main- 
tenance of  the  Neutrality  of  the  Blood,"  by 
T.  Brailsford  Robertson.  A  confirmation  of 
Henderson's  results  which  showed  that  the 
bicarbonates  of  blood  are  more  efficient  in  the 
neutralization  of  acid  than  are  the  proteins. 
"On  the  Refractive  Indices  of  Solutions  of 
Certain  Proteins,"  by  T.  Brailsford  Robert- 
son. A  formula  showing  the  relation  between 
refractive  indices  of  solutions  of  ovomucoid 
and  their  concentrations  is  given.  The 
change  in  the  refractive  index  of  the  solvent 
brought  about  by  adding  1  gram  of  ovomu- 
coid to  100  c.c.  is  0.0016;  in  case  of  ovovitel- 
lin, 0.0013.  "  The  Origin  of  the  Brown  Pig- 
ments in  the  Integuments  of  Tenehrio 
Molitor,"  by  Ross  Aiken  Gortner.  Experi- 
ments are  described  which  show  that  the  pig- 
mentation is  the  result  of  the  interaction  of 
an  oxydase  with  a  chromogen.  The  oxydase 
can  be  extracted  from  the  tissue  and  is  active 
only  in  the  presence  of  oxygen.  The  chromo- 
gen is  not  precipitated  by  phosphotungstic 
acid;  it  is  present  only  in  minute  amounts  in 
the  tissue  at  any  one  time.     "  Autolysis  of 


Fertilized  and  Unfertilized  Echinodenn 
Eggs,"  by  E.  P.  Lyon  and  L.  F.  ShackelL 
Fertilization  exercises  little  if  any  effect  upon 
the  autolysis  of  Arhacia  eggs.  "Studies  of 
the  Influence  of  Various  Dietary  Conditions 
on  Physiological  Resistance — ^I.,  The  Influ- 
ence of  Different  ProportionB  of  Protein  in 
the  Food  on  Resistance  to  the  Toxicity  of 
Ricin  and  on  Recuperation  from  Hemor- 
rhage," by  Nellis  B.  Foster,  M.D.  An  at- 
tempt to  determine  in  exx>eriments  upon  dogs 
whether  the  vital  resistance  can  be  influenced 
by  protein  or  non-protein  diet  Results  were 
indecisive. 


NOTES    ON    METEOROLOGY   AND 
CLIMATOLOGY 

A  THUNDER-STORM  obscrvatory  has  recently 
been  established  in  Spain  by  Senor  G.  J.  de 
Guillen  Garcia.  By  means  of  a  wireless  tele- 
graph instrument  the  electromagnetic  waves 
set  up  by  lightning  discharges  are  detected 
gnraphically  and  acoustically,  the  changes  in 
the  intensity  and  the  distinctness  of  the 
sounds  produced  in  the  receiver  giving  the 
observer  a  clue  as  to  the  probable  path  of  the 
storm  and  the  rate  of  its  movement.  After  a 
sufficient  amount  of  data  have  been  obtained 
it  is  hoped  that  forecasts  of  these  storms  will 
be  made  possible. 

The  promotion  of  Robert  DeCourcy  Ward 
to  a  professorship  of  climatology  at  Harvard 
University  probably  marks  an  epoch  in  the 
progress  of  climatology  in  the  United  States, 
as  it  is  the  first  instance  of  an  appointment 
to  a  full  professorship  in  which  the  appointee 
is  to  devote  his  whole  time  to  the  teaching  of 
the  science.  In  the  closely  allied  field,  meteor- 
ology, Harvard  also  has  a  full  professorship, 
Professor  A.  Lawrence  Rotch,  director  of  the 
Blue  Hill  Observatory,  having  received  his 
appointment  in  1906. 

While  meteorological  observations  will  re- 
ceive but  secondary  consideration  in  the 
Mount  McKinley  expedition  headed  by  Pro- 
fessor Herschel  C.  Parker,  of  Columbia  Uni- 
versity, they  will  not  be  neglected.  Several 
portable  instruments  will  be  carried  by  the 
climbers,  and  a  minimum  thermometer  will 
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be  left  at  the  summit,  if  that  height  is 
reached.  Besides  these,  numerous  recording 
instruments  will  be  kept  in  constant  opera- 
tion at  the  base  of  supplies,  a  station  just  be- 
low the  steeper  part  of  the  mountain.  A 
comparison  of  the  records  obtained  near  the 
summit  and  at  the  base  during  the  several 
months  likely  to  be  spent  there  will  doubtless 
be  of  great  value,  and  when  the  results  are 
published  it  is  not  unlikely  that  they  will 
form  a  distinct  contribution  to  American 
mountain  meteorology. 

Among  the  eleven  scientists  whose  names 
have  been  submitted  for  consideration  in  the 
next  election  to  the  Hall  of  Fame  in  New 
York  city  are  those  of  Joseph  Henry  and 
Matthew  F.  Maury.  The  distinguished 
services  rendered  by  these  men  to  meteorology 
and  climatology,  as  well  as  to  other  sciences, 
deserve  the  attention  of  the  electors,  and  the 
selection  of  their  names  would  at  best  be  but 
a  tardy  recognition  of  pioneer  American 
genius. 

In  Science  of  March  11,  reference  was 
made  to  the  changed  character  of  The 
Monthly  Weather  Review  oi  the  United 
States  Weather  Bureau.  The  bureau  now 
publishes  three  journals,  The  Mount  Weather 
Bulletin,  for  scientific  papers,  The  Hydro- 
logic(tl  Journal,  reporting'  river-flow,  floods 
and  discharges,  and  The  Monthly  Weather 
Review,  for  climatological  and  engineering 
data.  The  first,  a  quarterly,  is  somewhat 
technical  and  is  devoted  largely  to  reports  of 
the  numerous  researches  being  carried  on  at 
Mount  Weather,  while  it  is  aimed  to  make 
the  last  a  climatological  summary  and  a 
great  national  engineering  journal,  in  view 
of  the  growing  interests  in  water  resources. 
As  it  is  a  question  whether  or  not  it  is 
proper  for  the  government  to  expend  public 
money  for  the  maintenance  of  a  popular  or 
educational  monthly,  no  journal  of  that  na- 
ture is  published. 

Books  of  especial  interest  to  students  of 
meteorology  and  climatology  which  have  just 
been  published  or  which  will  soon  appear  are 
as  follows:  "Descriptive  Meteorology,"  Pro- 
fessor W.  L.  Moore ;  "  Solar  Researches,''  Dr. 


G.  E.  Hale;  "Wind  Pressure,"  Dr.  T.  E. 
Stanton ;  "  Climates  of  the  British  Posses- 
sions," Dr.  W.  N.  Shaw,  and  "Meteorology: 
Practical  and  Applied,"  Sir  John  W.  Moore, 
new  edition,  illustrated. 

Report  has  recently  been  made  of  the  wire- 
less  transmission   of  meteorological   observa- 
tions made  conjointly  by  the  weather  services 
of  Germany  and  England  during  the  months 
of  February,  March  and  April,  and  again  in 
August  and  September,  1909.    Vessels  in  the 
North  Atlantic  Ocean  reported  observations 
made  at  7  a.m.  and  at  6  p.m.,  Greenwich  time, 
to  the  coast  stations  of  the  Marconi  Wireless 
Telegraph  Company  by  means  of  an  especially 
devised  code.    Even  after  making  special  ef- 
forts toward  rapid  transmission  in  the  second 
series,  but  43  per  cent,  of  the  evening  obser- 
vations, and  less  than  8  per  cent,  of  the  morn- 
ing  observations   arrived   in   time   to   be   of 
value.      In    commenting    upon    the    results, 
"Prometheus"  states  that  during  the  months 
of  August  and  September  not  a  single  pre- 
diction   of   the    Hamburg    Weather    Bureau 
was  appreciably  influenced  by  a  wireless  mes- 
sage.   This  may  possibly  have  been  due  to  the 
presence,  frequently  observed,  of  a  great  high 
pressure  area  extending  westward  from  the 
British  Isles,  a  phenomenon  characteristic  of 
spring  and  autumn.     Under  these  conditions 
the  distribution  of  pressure  gives  but  little 
suggestion  as  to  the  coming  weather  in  cen- 
tral Europe.     It  was  found  that  when  the 
pressure  observations  contained  in  the  tardy 
messages  were  plotted  after  their  receipt,  in 
most  instances  there  was  no  marked  deviation 
from    the    distribution    over    the    ocean    as 
originally  deduced  from  observations  in  Ice- 
land and  the  Azores.    In  view  of  these  facts 
it  is  not  probable  that  further  experiments  of 
the  kind  will  be  made  for  a  time,  at  least 
not  until  wireless  telegraphy  has  advanced  to 
a  stage  where  messages  can  be  transmitted 
with  considerably  greater  speed. 

Lick  Observatory  Bulletin,  Number  169, 
contains  a  rei>ort  of  the  expedition  made  to 
the  summit  of  Mount  Whitney  last  autumn 
when  spectrograms  of  Mars  and  the  moon 
were  obtained  under  esi)ecially  favorable  cir- 
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cumstances.  According  to  Hann's  empirical 
formula  for  the  distribution  of  water  vapor 
in  relation  to  altitude,  0.79  of  the  terrestrial 
water  vapor  is  below  4,420  meters,  the  height 
of  the  summit,  making  the  latter  an  admir- 
able location  for  the  experiments.  The 
meteorological  observations  made  by  Pro- 
fessor Alexander  McAdie,  of  San  Francisco, 
who  was  detailed  by  the  chief  of  the  United 
States  Weather  Bureau  to  accompany  the  ex- 
pedition, include  records  of  relative  humidity 
of  but  1  per  cent.,  or  an  absolute  humidity  of 
0.06  gram  per  cubic  meter.  Professor  W.  W. 
Campbell,  the  director  of  the  expedition, 
says:  "We  may  feel  satisfied,  however,  that 
an  observer  could  scarcely  hope  for  condi- 
tions more  favorable  for  the  solution  of  the 
problem  before  us,  than  those  existing  on  the 
nights  of  September  1  and  2  on  Mount 
Whitney;  especially  toward  the  middle  of 
these  nights,  when  Mars  and  the  moon  were 
near  the  meridian.  Not  only  was  the  vapor 
in  the  air  strata  lower  than  4,420  meters  com- 
pletely eliminated  from  the  problem,  bdt  the 
vapor  density  at  4,420  meters  was  almost  a 
vanishingly  small  fraction  of  the  densities  at 
all  the  observations  where  the  Martian  spec- 
trum had  previously  been  investigated." 

In  the  recently  issued  report  of  the  Smith- 
sonian Institution  mention  is  made  of  a 
Hodgkins  grant  for  the  erection  of  a  small 
stone  shelter  on  the  summit  of  Mount  Whit- 
ney, for  the  use  of  investigators  during  the 
prosecution  of  researches  on  atmospheric  air. 
Mr.  C.  G.  Abbot,  the  director  of  the  Astro- 
physical  Observatory  of  the  Smithsonian  In- 
stitution, began  his  observations  there  last 
summer,  and  obtained  important  data  in  the 
determination  of  the  solar  constant. 

There  has  recently  been  placed  on  perma- 
nent exhibition  in  the  Geological  Museum  of 
Harvard  University,  a  model,  in  plaster  of 
paris,  of  the  mean  hourly  temperatures  of 
Boston,  Mass.,  which  is  probably  the  first  of 
its  kind.  This  model  was  made  by  the  com- 
piler of  these  notes  as  a  part  of  the  regular 
work  in  the  research  course  in  climatology 
given  at  Harvard  by  Professor  R.  DeO. 
Ward.    It  is  two  feet  long  and  one  foot  wide. 


and  its  three  dimensions  show  months,  hours 
and  temperatures.  On  one  of  the  vertical 
sides  lines  are  drawn,  at  equal  distances 
apart,  to  show  the  twenty-four  hours,  and  on 
the  next  vertical  side  twelve  lines  represent 
the  months.  The  heights  of  the  upper  surface 
of  the  model,  above  the  base,  represent  the 
mean  hourly  temperatures.  This  upper  sur- 
face is  divided  into  twelve  areas,  representing 
different  degrees  of  heat  and  cold,  and  each 
area  is  colored,  different  shades  of  red  being 
used  for  the  higher  temperatures,  and  dif- 
ferent shades  of  blue  for  the  lower.  By 
means  of  this  model  it  is  possible  to  ascertain, 
easily  and  with  great  accuracy,  the  mean  tem- 
I)erature  of  any  hour  of  any  month  of  the 
year.  The  data  forming  the  basis  of  the 
construction  are  those  obtained  at  the  Bos- 
ton station  of  the  United  States  Weather 
Bureau  during  the  period  1890-1905.  The 
total  number  of  observations  used  was  131,- 
472.  The  modelling  of  climatological  data 
in  clay  or  plaster  of  paris  is  a  new  idea,  and 
such  models  are  likely  to  be  of  value  in  the 
climatological  instruction  of  the  future. 

Although  the  committee  of  scientists  ap- 
pointed to  determine  the  cause  of  the  Paris 
flood  with  a  view  of  preventing  its  future  re- 
occurrence has  not  yet  made  its  report,  many 
authorities  agree  that  the  real  cause  was  a 
geological  rather  than  a  meteorol<^ical  one. 
The  area  drained  by  the  Seine  consists  of  a 
light  soil,  which,  because  of  the  gentle  slopes, 
usually  absorbs  most  precipitation,  even 
though  it  be  heavy  or  sudden.  At  the  time  of 
the  recent  heavy  rains,  however,  the  soil  was 
either  frozen  or  was  saturated  by  previous 
rains,  making  its  surface  practically  impen- 
etrable to  further  moisture.  The  removal  of 
the  forests  in  late  years  from  the  higher  re- 
gions of  the  river  basin  may  or  may  not  have 
been  a  contributory  cause  of  the  flood.  As  it 
occurred  in  the  winter,  vegetation  could  have 
but  its  minimum  influence  in  checking  the 
flow.  The  heavy  and  long-continued  rains 
preceding  the  flood  were  general  throughout 
the  whole  region,  and  because  of  the  condi- 
tion of  the  ground  the  run-off  was  rapid. 

In  the  international  observations  of  upper 
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air  conditions  made  on  May  18,  19  and  20, 
Blue  Hill  Obserratory  and  the  United  States 
Weather  Bureau  furnished  the  American 
contribution.  The  former  institution  sent 
up  pilot  baUoons  at  the  observatory  and 
sounding  balloons  at  Pittsfield,  Mass.,  while 
the  Weather  Bureau  made  their  usual  kite 
flights  at  Mount  Weather  and  sent  up  sound- 
ing balloons  at  Omaha,  Nebr.  After  ascend- 
ing to  a  height  of  about  eleven  kilometers 
and  passing  through  air  at  a  temi>erature  of 
about  —  60®  Centigrrade,  one  of  the  four  bal- 
loons sent  up  from  Pittsfield  descended  in  the 
Atlantic  Ocean  just  east  of  Block  Island, 
where  it  was  recovered  by  the  crew  of  a  fish- 
ing schooner.  Andrew  H.  Palmer 

Blue  &ill  Obsebvatobt, 
Htde  Park,  ^Iass., 
May  26,  1910 


SPECIAL   ARTICLES 


a  simple  and  economioal  aquarium  aerator 

A  successful  aquarium  is  a  very  rare  ob- 
ject in  undei^aduate  biological  laboratories. 
The  difficulties  to  be  overcome  in  running  an 
aquarium  are  generally  thought  to  be  so  great 
that  few  are  ever  started;  and  if  an  animal 
happens  to  survive,  it  is  usually  considered  an 
exceptional  or  an  accidental  case.  There  are, 
of  course,  good  reasons  for  such  a  small  num- 
ber of  aquaria.  In  the  long  run  the  various 
causes  of  non-success  may  generally  be  traced 
to  two  fundamental  causes.  These  are  insuffi- 
ciency of  food,  and  an  insufficient  supply  of 
oxygen.  In  many  cases  the  first  of  these  de- 
fects is  remedied  by  removing  the  second — an 
insufficient  supply  of  oxygen.  For  when  the 
food  of  an  animal  consists  of  living  organ- 
isms, it  is  tolerably  certain  that  there  must  be 
about  the  same  amount  of  oxygen  in  the  water 
for  the  food  organisms  to  develop  as  is  needed 
by  the  animal  that  feeds  upon  them.  In  other 
words,  whenever  the  conditions  are  such  that 
the  food  organisms  can  grow,  the  animal  feed- 
ing upon  them  is  also  pretty  certain  to  be 
able  to  live.  Our  chief  concern  seems  to  be 
therefore  to  establish  a  proper  supply  of  oxy- 
gen to  the  water,  and  then  knowing  the  food 
habits  of  the  animal  which  we  wish  to  put  in 


the  aquarium,  we  should  not  exi)erience  any 
great  difficulty  in  keeping  the  animal  alive. 

There  are  many  ways  of  aerating  an  aqua- 
rium, as  might  be  expected,  but  there  are  al- 
ways certain  drawbacks,  either  in  the  simplic- 
ity of  the  apparatus,  or  in  the  economy  of 
running  it,  or  again  in  the  irregularity  of  its 
action.  The  apparatus  described  below  is  the 
best  which  has  yet  come  to  my  notice,  as  far 
as  simplicity,  economy  and  regularity  of  de- 
livery of  air  are  concerned.  The  apparatus  i& 
in  use  in  the  writer's  laboratory  and  is  g^i^ing 
perfect  satisfaction  on  the  three  scores  men- 
tioned above,  in  addition  to  the  important  on& 
of  keeping  the  animals  alive. 

Before  describing  the  apparatus  it  may  he 
well   to    say   that   the    aquarium    should    be 
stocked  with  water  from  the  pond  or  stream 
from  which  the  animal  was  taken,  and  not 
with  "  city  water."    The  latter  is  often  treated 
with  chemicals  to  render  it  more  fit  for  do- 
mestic use,  as  the  precipitation  of  suspended 
clay  by  means  of  alum,  etc.    Water  which  has- 
undergone  this  treatment  is  sometimes  del- 
eterious to  animals,  especially  the  lower  forms. 
Description  of  the  Apparatus, — The  tube  A 
is  of  rubber  and  connects  the  aerator  with  the 
hydrant.    Tube  B  is  the  "  mixer."    It  convejrs 
the  water  from  A  to  the  bottle  E.     As  the- 
water  passes  a  and  h,  which  are  small  open 
side  branches  mB,  di  quantity  of  air  is  sucked 
in  and  carried  with  the  water  into  the  bottle- 
E,    To  obtain  the  maximum  efficiency  of  the 
water  as  carrier  of  air,  the  tube  B  is  drawn 
out  to  fine  bore  and  bent  at  c  and  d  in  the- 
form  shown.     The  small  bore  causes  all  the 
water  which  passes  down  B  to  form  drops  fill- 
ing the  whole  bore  of  B.    Otherwise  much  of 
the  water  would  run  down  the  sides  of  the 
tube  without  pushing  a  quantity  of  air  ahead 
of  it.     The  tube  C  i,s  of  glass,  or  glass  ^and 
rubber,  as  convenient,  and  carries  the  water 
brought  down  B  into  the  aquarium  through 
the  oi)ening  h.    The  bulb  g  is  for  the  purpose 
of  preventing  drops  of  water  (which  occasion- 
ally splash  against  /)  from  passing  into  the 
aquarium.    The  tube  D  is  of  glass  and  is  what 
is  knovm  as  a  constant  level  siphon.    Its  pur- 
pose is  to  carry  out  the  water  which  is  col- 
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lecting  in  the  bottle.  To  work  properly  it 
should  have  the  form  shown  in  the  sketch. 
(In  the  siphon  it  is  essential  to  have  the  part 
at  m  of  just  the  form  shown  in  the  cut.  If  m 
is  lower  than  shown  in  the  sketch,  the  part  r 
to  m  will  act  as  a  small  independent  siphon, 
and  the  stream  of  bubbles  into  the  aquarium 


will  in  consequence  be  frequentljr  interrupted.) 
The  aquarium  is  represented  by  F  and  the 
surface  of  the  water  by  j.  In  the  bottle  E,  n 
represents  the  level  of  the  water  while  run- 
ning. The  bottle  E  is  fitted  with  an  air- 
tight rubber  stopper  with  three  holes  through 
which  the  tubes  A,  B  and  C  pass. 
The  mere  description  of  the  apparatus  may 


not  be  sufficient  to  give  a  clear  understanding 
of  its  action.  Its  mode  of  working  may  be 
briefly  described  as  follows:  Suppose  the  appa- 
ratus, as  described,  is  connected  up  properly, 
as  shown  in  the  sketch,  and  the  bottle  is  empty 
of  water.  Now  on  opening  the  tap,  a  little  of 
the  wat«r  comes  down  A  and  B  and  runs  into 
B,  carrying  with  it  a  certain  quantity  of  air. 
Water  and  air  collect  in  E  until  there  is 
enough  pressure  to  force  the  water  into  D  so 
that  it  begins  to  flow  out  at  m.  The  water 
will  have  reached  a  point  a  little  below  before 
the  siphon  begins  to  work.  At  first  the  siphon 
takes  out  the  water  faster  than  it  is  delivered 
into  E,  but  finally  there  ia  reached  a  stage 
where  the  siphon  draws  out  in  a  steady  stream 
just  as  much  water  as  is  brought  in  by  B,  and 
in  the  same  interval  of  time.  This  point  ts  at 
n,  and  this  is  the  permanent  level  of  the 
water  in  the  bottle  as  long  as  the  apparatua  is 
run.  At  the  moment  the  level  of  the  water 
reaches  n,  the  tube  C  delivers  air  into  the 
aquarium  through  I;  in  a  constant  stream.    ' 

There  must  be  more  water  in  B  below  d 
than  there  is  in  C  from  /  to  it;  otherwise  the 
air  could  not  be  forced  out  at  k.  For  this 
reason  the  greater  the  distance  d  to  e,  Hx 
more  air  will  be  carried  into  the  bottle.  (The 
ratio  is  not  constant,  however.  Tarioua  fac- 
tors seem  to  operate,  aa  shown  by  experiment) 
The  distance  f  to  h  should  be  at  least  twice 
the  vertical  distance  j  to  k,U>  prevent  possible 
flooding  of  F.  The  siphon  should  be  of  a  bore 
at  least  twice  as  great  as  that  of  £  to  guaid 
perfectly  against  flooding. 

It  will  be  obvious  that  the  vertical  distance 
y  to  it  can  never  be  greater  than  the  vertical 
distance  I  to  m.  Also  that  vertical  distance 
;'  to  k  equals  approximately  vertical  distant 

The  cut  ia  a  sketch  of  the  writer's  most 
efficient  aerat^tr.  The  cut  is  not  drawn  to 
scale.  A  number  of  different  designs  of 
aiphouB  and  mixera  were  tried,  but  those 
sketched  gave  the  best  results.  One  centi- 
meter of  water  carries  into  the  bottle  (and 
therefore  into  the  aquarium)  from  four  to 
seven  times  the  quantity  of  air  (the  quantity 
depending  on  the  length  of  the  tube  S  and 
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also  on  the  flow  of  the  water — ^the  slower  the 
flow  the  more  efficient).  This  apparatus  is 
therefore  four  to  seven  times  as  efficient  as  the 
ordinary  air-displacement  type  of  aerator,  of 
which  Dr.  Pratt,  of  Haverford  College,  was 
so  kind  as  to  show  me  a  working  model  last 
summer.  But  this  apparatus  does  not  use  dis- 
placed air,  since  the  siphon  keeps  the  water  at 
a  constant  level,  and  there  is  therefore  no  air 
to  he  displaced  hy  water. 

Another  advantage  which  is  of  great  im- 
portance is  in  the  constancy  of  delivery  of 
air.  A  constant  stream  of  air  huhhles  without 
a  second's  intermission  can  be  sent  into  an 
aquarium  for  weeks  with  this  aerator  with  no 
attention  whatever,  providing  the  hydrant 
works  well.  With  the  air-displacement  type 
this  is  of  course  impossible,  since  every  time 
,  the  bottle  is  filled  with  water,  the  current  of 
air  must  be  interrupted  until  the  bottle  is 
emptied. 

Aside  from  the  simplicity  of  the  apparatus, 
and  its  constancy  of  working,  its  economy  in 
the  use  of  water  will  at  once  commend  itself 
to  all  directors  of  laboratories  who  have 
limited  funds  at  their  disposal  for  running 
expenses.  This  aerator  will  deliver  a  con- 
stant stream  of  air,  using  only  from  50  to  100 
cubic  feet  of  water  per  month.  At  the  rate 
of  28  cents  for  600  cubic  feet  of  city  water 
(the  rate  in  Knoxville,  an  average  rate),  the 
monthly  cost  of  operation  would  be  only  from 
3  to  5  cents. 

The  writer's  apparatus  can  be  exactly  dupli- 
cated by  referring  to  the  following  measure- 
ments: p  to  a^  3  cm.;  p  to  b,  6  cm.;  p  to  c,  12 
cm.;  c  to  (2,  6  cm.;  d  Xo  e,  145  cm.;  f  to  g,  10 
cm.;  /  to  h,  32  cm.;  ;  to  h,  16  cm.;  r  to  m, 
13  cm. ;  Z  to  0,  38  cm. ;  Ito  m,  vertical,  25  cm. ; 
^  to  «^  5  meters;  bore  of  a,  1  mm.;  of  h,  1 
mm. ;  of  c,  1.5  mm. ;  of  d,  1.5  mm. ;  of  8, 5  mm. ; 
of  B,  5  mm. ;  of  (7,  5  mm. ;  of  D,  8  mm. ;  of  h, 
2  mm.;  depth  of  water  in  E  while  running,  7 
cm.;  height  of  E,  38  cm.;  contents  of  E, 
8,000  c.c;  height  of  F,  24  cm.;  contents  of  F, 
7.5  liters. 

Asa  a.  Schaeffeb 
UyrvEBsm  OF  Tennessee, 
March,  1910 


ARGTROSOHUS  JOHANNiE,  A  NEW  SPECIES  OF 
CISCO  FROM  LAKE  MICHIGAN 

Head  4.1  in  length  to  base  of  caudal;  depth 
3.8;  eye  6.5  in  head;  depth  of  caudal  peduncle 
3.1;  snout  3.4;  maxillary  2.6;  mandible  2.0; 
height  of  dorsal  fin  1.5;  distance  from  snout 
to  dorsal  1.9  in  length;  gillrakers  10  +  1^5 
longest  1.0  in  eye.    D.  10  A.  12 ;  scales  9-60-8. 

Body  deep,  not  greatly  compressed,  back 
strongly  arched,  rising  rapidly  for  one  half 
the  distance  from  snout  to  dorsal,  then  more 
gradually.  Caudal  peduncle  high,  not  greatly 
compressed.  Head  small,  sharply  wedge- 
shaped,  its  height  at  occiput  1.9  in  height  of 
body.  Eye  small.  Lower  jaw  even  with 
upper;  maxillary  reaching  nearly  to  center  of 
eye.  Gillrakers  coarse  and  widely  set.  Lat- 
eral line  straight.  Scales  large  and  thick, 
non-deciduous. 

Color  (in  formalin):  lips  and  head  pale; 
body  dark  above  but  not  nearly  to  lateral  line; 
quite  pale  below.  Dorsally  some  indication  of 
stripes,  longitudinally.  Dorsal  and  caudal 
fins  with  black  edges,  other  fins  pale. 

Type:  No.  372c?,  of  the  collections  of  the 
Wisconsin  Geological  and  Natural  History 
Survey,  a  male  specimen  269  mm.  in  length, 
taken  in  about  25  fathoms  some  eighteen 
miles  out  from  Racine,  Wisconsin.  Nos.  372, 
a,  h,  c  and  e,  also  Nos.  538,  a,  h,  c  and  e,  all 
from  the  same  locality,  may  be  considered  as 
co-types.  The  specific  name  has  been  chosen 
as  a  slight  token  of  gratitude  for  my  great 
indebtedness  to  my  life-companion. 

The  table  on  p.  958  gives  the  principal 
measurements  of  the  specimens  here  included. 

Early  in  July,  1906,  the  writer  made  col- 
lections of  the  fishes  of  Lake  Michigan  for 
the  Wisconsin  Geological  and  Natural  His- 
tory Survey.  On  a  trip  made  with  Captain 
C.  Hyttel,  of  Kacine,  to  his  gillnets,  set  some 
eighteen  or  twenty  miles  out  from  that  city» 
he  had  a  good  opportunity  to  observe  and  se- 
cure specimens  of  CoregonidflB.  These  did 
not,  however,  fall  easily  into  groups  conform- 
ing to  the  then  known  species.  So  the  speci- 
mens were  placed  into  lots  according  to  their 
most  marked  external  characteristics,  and  sent 
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Number 

Sex 

9 

Length  in 
mm. 

Head  in 
Length 

Depth  in 
Length 

Eye  in 
Head 

Maxillary 
in  Head 

Dorsal 

Height  in 

Head 

Snout  to 

Dorsal 

in  Length 

Caudal 
Peduncle 
in  Head 

Longest 

Qillraker 

in  Eye 

s 

O 

D. 

A. 

Scales 

372c 

229 

4.1 

3.8 

6.2 

2.8 

1.4 

2.0 

3.6 

0.9 

lO-j-17 

10 

11 

9-91^ 

372e 

9 

232 

4.1 

3.7 

5.6 

2.7 

1.5 

2.0 

3.5 

1.1 

10+18 

10 

11 

9-82-8 

372a 

$ 

248 

3.8 

3.8 

6.5 

2.8 

1.7 

2.0 

3.4 

1.0 

12+19 

10 

11 

9-76-8 

3726 

i 

250 

4.0 

3.8 

6.2 

2.8 

1.6 

1.9 

3.4 

1.1 

9+18 

11 

12 

10-92-8 

372d 

i 

269 

4.1 

3.8 

6.5 

2.6 

1.5 

1.9 

3.1 

1.0 

10+19 

10 

12 

9-80-8 

538/i 

9 

217 

4.2 

3.9 

5.8 

2.6 

1.4 

1.9 

3.3 

1.3 

10+19 

11 

13 

8-87-7 

538A 

9 

223 

4.0 

4.1 

6.1 

2.8 

1.6 

2.0 

3.7 

1.2 

11+20 

10 

12 

ia-82-8 

538c 

9 

224 

4.1 

4.1 

5.4 

2.6 

1.5 

1.9 

3.4 

1.1 

13+23 

10 

12 

9-83-8 

5386 

S 

228 

3.9 

4.0 

6.4 

2.9 

1.6 

2.0 

3.6 

1.0 

11+17 

9 

12 

9-80-? 

538a 

9 

236 

3.9 

3.7 

6.7 

2.6 

? 

2.0 

3.5 

0.9 

10+18 

10 

13 

9-90-8 

538e 

9 

237 

4.1 

3.8 

6.4 

2.6 

1.5 

2.0 

3.4 

1.1 

11+18 

10 

11 

^-80-8 

to  the  laboratory  at  Madison.  Unfortunately^ 
the  circumstances  of  the  trip  made  adequate 
field  notes  impossible. 

On  taking  up  the  study  of  these  forms  it 
immediately  developed  that  lots  872  and  688 
(with  a  few  exceptions,  not  important  here) 
differed  from  all  the  others,  and  indeed  from 
all  species  of  Argyroaomus  so  far  known,  by 
the  fact  that  they  had  thirty  or  fewer  gill- 
rakers  on  the  first  gill  arch.  On  further  ex- 
amination they  displayed  other  differential 
characters,  and  it  is  these  forms  that  are  in- 
cluded under  the  new  species  described  above. 

Evermann  and  Smith  ("  Report  XT.  S.  Com- 
missioner of  Fish  and  Fisheries,''  1894,  p. 
311)  in  1896  described  as  aberrant  forms  of 
ArgyroBomua  hoyi  Gill,  eight  specimens  (five 
from  Lake  Michigan  and  three  from  Lake 
Superior)  which  undoubtedly  belong  to  the 
species  here  described,  agreeing  with  it  per- 
fectly as  to  number  of  gillrakers,  the  smaUer 
eye,  and  greater  body  depth.  They  certainly 
are  as  near  prognathit8  as  they  are  to  hoyi, 
but  are  not  very  close  to  either  except  as  to 
lack  of  pigmentation  on  the  head.  Argyro- 
8omu8  hoyi,  as  I  understand  that  species,  has 
the  lower  jaw  so  far  included  that  it  really 
resembles  a  Coregonua,  and  its  upper  lip  is 
quite  thick.  A,  johannw  has  undoubtedly 
been  largely  confused  with  it.  As  far  as  my 
observations  go,  A.  hoyi  is  not  nearly  so  com- 
mon as  A.  johannm.  However,  that  is  a  point 
on  which  I  hope  soon  to  make  more  detailed 
observations. 

The  form  here  described  comes  much  closer 
to  A.  prognathus  in  its  general  characteristics. 


but  is  less  robust  and  shows  much  less  of  the 
longitudinal  striping  of  that  species,  while  the 
number  of  gillrakers  of  course  makes  a  wide 
difference. 

In  describing  this  form,  after  long  delibera- 
tion, I  have  hoped  to  add  something  toward 
the  elucidation  of  our  North  American  Core- 
gonidffi.  Even  the  longest  known  forms  of 
these  are  none  too  well  understood,  and  abun- 
dant field  work  in  many  localities  must  be 
done  before  we  can  hope  fully  to  clear  up  the 
status  of  most  of  them. 

Georoe  Wagner 

Wisconsin  Geological  and 
Natl^al  Histoby  Survey, 
May  1,  1910 

first    USE    of    amphibia   in    its    modern    8EN8B 

In  1896  I  urged  the  retention  of  Amphibia 
for  the  class  then  generally  called,  in  the 
United  States,  Batrachia.^  dope  strongly 
protested  against  such  usage  and  affirmed 
that  the  name  was  not  ^'introduced  to  take 
the  place  of  Batrachia  with  a  definition  until 
a  few  years  ago  by  Huxley."'  Bauer  soon 
proceeded  to  '^  show  that  the  opinion  of  Pro- 
fessor Gill  is  the  only  one  that  can  be  ac- 
cepted."* Several  other  articles  followed  in 
SoiENOE.*  In  fine,  the  name  Amphibia  has 
been  generally  accepted  in  the  last  few  years 
in  the  United  States  as  well  as  in  (Germany. 

*  SciENOE,  IV.,  1896,  p.  600. 
•Am.  T^at,,  XXX.,  1896,  p.  1027. 
■Science,  VT.,  1897,  pp.  170-174. 

*  Science,  VI.,  p.  295  (Wilder);  VI.,  p.  446 
(Gill);  VI.,  p.  772  (Hay);  XII.,  p.  730  (Gill); 
XX.,  p.  924  (Stejneger). 
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The  original  use  of  the  name  as  a  class  desig- 
nation in  contradistinction  from  Eeptilia  has 
not  been  noticed,  however.  Baur  only  traced 
it  back  to  1822.  It  will  interest  herpetolo- 
gists,  therefore,  to  learn  that  it  was  formally 
used  as  early  as  1806. 

In  1806  Latreille  published  the  first  volume 
of  his  work  entitled  ''(Genera  Orustaceorum 
et  Insectorum''  and  in  his  introduction  (L, 
p.  2-3)  enumerated  the  twelve  classes  of  the 
animal  kingdom  then  recognized  by  him.' 
The  third  and  fourth  classes  were  vertebrates 
with  a  single  ventricle  ("  cor  uniloculare,  san- 
guine frigido  ")>  the  third  class  C'  Classis 
in\  Beptilia,  Eeptiles")  having  lungs  only 
(^'  pulmones  ")  and  the  fourth  class  C'  Classis 
rV'.  Amphibia,  Amphibies")  having  both 
lungs  and  gills  ('' pulmones  et  branchia")* 

Of  course  these  definitions  do  not  represent 
modem  ideas  of  the  really  distinctive  char- 
acters of  the  classes  in  question,  but  neither 
does  any  old  definition  of  any  class  embody 
modem  concepts  of  the  group  intended  to  be 
diagnosed. 

Theo.  Gill 


SOCIETIES  AND  ACADEMIES 

THE   PHILOSOPHICAL   BOCIETT  07   WASHINGTON 

The  68l8t  meeting  was  held  on  May  21,  1910, 
President  Woodward  in  the  chair.  Two  papers 
were  read. 

Methods  of  Measuring  the  Modulus  of  Bending 
of  FUU  Metal  Springs:  Dr.  R.  8. ' Woodward, 
of  the  Carnegie  Institution  of  Washington. 
This  paper  explained  three  methods  for  meas- 
uring the  modulus   in  question.     The  first  two 
methods  assume  that  the  spring  is  clamped  hori- 
zontally and  rigidly  at  one  end  and  permitted  to 
assume  the  shape  due  to  its  own  weight.     This 
shape    is    defined    by    the    following    differential 
equation: 

dV/<fc*  i^:  —  iw  cos  ^, 

wherein  ^  is  the  inclination  of  the  neutral  surface 
of  the  spring  at  any  point,  c  is  the  quotient  of 
the  distance  of  this  point  from  the  free  end  of  the 
spring  by  its  whole  length,  and  a  is  a  number 

'In  1804  Latreille  adopted  the  classification  of 
Brongniart  (1799)  in  which  the  amphibians  were 
Tanked  as  an  order  of  reptiles  ("Ordre  IV., 
Batraciens,  Batrachii"). 


involving  the  modulus  desired.  The  paper  shows 
how  to  integrate  this  equation  so  as  to  give  ^, 
cos  ^  and  sin  ^  simultaneously  in  power  series 
of  ff,  and  hence  how  to  get  the  coordinates  of  any 
point  in  the  elastic  curve.  When  the  latter  are 
observed  for  the  free  end  of  the  spring  two  equa- 
tions result  from  which  a  and  hence  the  modulus 
of  bending  may  be  found.  Another  equation  from 
which  a  may  be  found  results  from  equating  the 
internal  work  of  bending  the  spring  to  the  ex- 
ternal work  done  by  gravity  on  the  spring. 

The  third  method  of  finding  this  modulus  re- 
quires the  application  of  a  simple  device  which 
will  bend  a  spring  into  a  circular  curve.  The 
modulus  of  bending  is  then  equal  to  the  product 
of  the.  applied  bending  moment  by  the  radius  of 
tnis  curve. 

Solar  Radiation  Intensities  at  Washington,  D,  C, : 

Professor  Hebbebt  H.  Kimball,  of  the  U.  S. 

Weather  Bureau. 

The  results  given  are  based  on  more  than  7,350 
separate  determinations  of  the  intensity  of  solar 
radiation  made  by  the  author  at  the  Central 
Office  of  the  Weather  Bureau  with  an  Angstrom 
pyrheliometer  during  the  five  years  ending  April 
30,  1910.  The  observations  were  distributed  over 
272  half-day  periods,  or  rather  more  than  one 
half  day  to  each  week,  and  the  radiation  intensi- 
ties are  expressed  in  gram  calories  per  minute 
per  square  centimeter  of  normal  surface  according 
to  the  Angstrom  standard  of  pyrheliometry. 

The  maximum  and  the  mean  rates  of  radiation 
with  a  sky  free  from  clouds  were  determined 
hourly  or  half  hourly  for  a  day  in  each  month 
with  average  declination  of  the  sun  for  the  month. 
From  these  rates  the  daily  and  the  monthly  totals 
received  on  a  surface  normal  to  the  solar  rays, 
and  also  on  a  horizontal  surface,  were  determined, 
first,  on  the  supposition  that  the  sky  was  free 
from  clouds,  and  second,  by  taking  account  of  the 
recorded  duration  of  sunshine. 

The  maximum  observed  intensity  of  solar  radi- 
ation, 1.44  calories,  occurred  in  April,  and  the 
maximum  for  December,  1.32  calories,  is  only 
8  per  cent.  less.  The  greatest  monthly  noon 
average,  1.28,  occurs  in  February  and  the  Decem- 
ber average,  1.15,  is  only  10  per  cent.  less.  The 
greatest  daily  total  of  radiation  received  on  a 
normal  surface,  971  calories,  occurs  in  July,  the 
corresponding  December  total  being  60  per  cent. 
as  great.  The  greatest  daily  total  for  a  hori- 
zontal surface,  653  calories,  also  occurs  in  July, 
and  the  corresponding  total  for  December  is  only 
30  per  cent,  as  great. 
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The  totals  recorded  by  a  Callendar  horizontal 
pyrheliometer  are  very  considerably  in  excess  of 
the  totals  obtained  from  the  Angstrdm,  the  dif- 
ferences varying  with  the  atmospheric  conditions. 

A  diagram  was  presented  showing  yariations  in 
annual  averages  of  radiation  intensities  at  several 
stations,  including  Washington,  and  it  was  shown 
that  a  synchronism  exists  between  minima  of 
radiation  intensities,  minima  of  monthly  mean 
temperatures  in  the  interior  of  continents,  minima 
of  sky  polarization  whai  measured  at  the  point 
of  maxima,  and  maxima  of  distance  of  the  neutral 
points  of  Arago  and  Babinet  from  the  anti-solar 
point  and  the  sim  respectively. 

(The  abstracts  of  the  foregoing  papers  are  by 
tjieir  authors.)  R.  L.  Faris, 

Secretary 

THE  CHEMICAL  SOdETT  OF  WASHmOTON 

The  199th  meeting  was  held  at  the  Public 
Library  on  Thursday,  May  12,  at  8  p.m.,  with 
President  Failyer  presiding.  The  following  papers 
were  read: 

The  Eocact  Determination  of  Sulphur  o/nd  of 
Barium  in  the  Presence  of  Alkali  Salts:  I.  EL 
Phelps. 

By  precipitating  with  BaCls  in  a  hot,  neutral 
solution  the  contamination  of  BaSO^  with  foreign 
negative  ions  may  be  almost  completely  avoided 
and  the  precipitate  contaminated  with  such  posi- 
tive ions  as  K,  Na  or  NH4  converted  into  pure 
BaSO«  by  treatment  with  HsSO^,  evaporation  and 
extraction  of  the  alkali  sulphate  with  water.  In 
determining  sulphur  this  alkali  sulphate  is  con- 
verted into  BaSO«  by  addition  of  the  water  extract 
to  the  mother  liquor  of  the  first  precipitate.  This 
second  precipitate  of  BaS04  is  added  to  the  first 
and  the  process  repeated.  In  determining  Ba  the 
water  extracts  are  rejected. 

The  Determination  of   "Nitrogen   in   the   Fceoes: 

I.  K,  Phelps. 

The  difficulties  of  loss  of  nitrogen  by  standing, 
of  obtaining  a  uniform  sample  of  the  heterogene- 
ous material,  and  of  separating  the  hair  from  the 
faecal  matter  when  dogs  are  the  subjects  of  study 
are  overcome  by  preservation  of  the  feces  under 
alcohol,  filtration,  dehydration  of  the  solid  ma- 
terial with  ether  and  treatment  of  the  solid 
re&ridue  and  alcohol-ether  filtrate  separately.  The 
solid  residue  is  freed  from  hair  by  sifting  and  N 
determined  in  the  usual  way.  The  alcohol-ether 
filtrate  is  sampled  and  the  K  determined  accord- 
ing to  Kjeldahl,  using  the  precaution  to  allow  the 


alcohol-ether  mixture  to  fiow  from  a  dropping 
funnel  into  the  sulphuric  acid  heated  and  main- 
tained  at  a  temperature  of  140-160*'.  Thus  the 
large  mass  of  the  alcohol  is  converted  into  ethyl 
ether  and  excessive  carbonization  avoided  and,  at 
the  same  time,  the  acid  kept  of  such  concentration 
that  all  volatile  nitrogen  substances  are  held. 

Oil  Cement  Concrete:  A.  8.  Cushmait. 

The  results  obtained  in  a  series  of  experiments 
in  which  oil  residuums  of  an  asphaltic  and  semi- 
asphaltic  nature  have  been  mingled  with  cement 
concretes  while  in  a  still  wet  or  plastic  condition 
were  described.  No  difficulty  has  been  experienced 
in  getting  homogeneous  mixtures,  and  the  initial 
and  ultimate  strength  of  the  oil  concrete  appears 
to  be  only  slightly  less  than  that  of  ordinary 
concrete.  It  is  hoped  that  the  results  of  the 
investigation  will  lead  to  some  valuable  practical 
uses  of  this  material,  both  for  road  surfacing  and 
for  waterproofing  concrete  in  general. 

The  Complexity  of  the  Humus  Extract  of  Soils: 

E.  O.  Shobet. 

This  was  a  summary  of  the  work  of  the  Divi- 
sion of  Fertility  Investigations  of  the  Bureau  of 
Soils  on  soil  organic  matter.  The  author  an- 
nounced the  isolation  by  him  of  twenty-three 
organic  compounds  from  soils.  Seventeen  of  these 
have  been  identified  and  eight  types  of  compounds 
are  represented. 

The  Separation  and  Determination  of  Cadmium 

in  the  Presence  of  Copper:  E.  A.  Hill. 

The  use  of  filter  paper  pulp,  pulped  vrith  an 
egg  beater,  is  suggested  for  use  in  qualitative 
analysis  for  preventing  the  passages  of  finely 
divided  precipitates  through  the  filter  and  facili- 
tating their  removal  therefrom. 

In  the  solution  of  precipitates  upon  the  filter 
the  passage  of  the  solvent  is  arrefffced  by  plugging 
the  outlet  of  the  funnel  with  a  cork  stopper, 
thereby  giving  the  solvent  time  to  act. 

Cadmium  carbonate  is  precipitated  from  solu- 
tions of  copper  by  using  ammonia  free  as  distin- 
guished from  the  ordinary  laboratory  (NH«)tGOa 
reagent  in  the  former  of  which  CdCOt  is  prac- 
tically insoluble.  The  separation  is  delicate  and 
complete  (if  heated)  and  affords  a  basis  for  both 
qualitative  and  quantitative  methods  which  will 
be  worked  out  later. 

Arrangements  were  made  to  hold  a  special  meet- 
ing at  the  Johns  Hopkins  University,  to  be  fol- 
lowed by  a  smoker.  * 

J.  A.  Le  Clebc, 

Secretary 
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THE  OUTLOOK  FOR  A  BETTER   CORRELA- 
TION  OF  SECONDARY  SCHOOL  AND 
COLLEGE   INSTRUCTION   IN 
CHEMISTRY  * 

If  the  question  ''Should  more  credit  be 
allowed  by  institutions  of  college  grade  for 
work  in  chemistry  done  by  pupils  in  sec- 
ondary schools?"  were  asked  of  any  con- 
siderable   number    of    teachers    in    those 
schools  it  is  easy  to  believe  that  the  ma- 
jority would  make  an   affirmative  reply, 
and  that  all  would  at  least  be  inclined  to 
add  to  the  query  the  traditional  language 
of  the  examination  paper,  "If  not,  why 
not?      Give    reasons    for   your    answer." 
Inasmuch  as  the  present  conditions  with 
respect  to  the  correlation  of  the  work  in 
the  two  grades  of  schools  is  admittedly  un- 
satisfactory, and  since  these  conditions  are 
essentially  determined  by  decisions  on  the 
part  of  the  colleges,  it  is  fitting  that  the 
situation  should  be  occasionally  reviewed, 
with  the  purpose  of  finding  out,  on  the  one 
hand,  how  far  the  present  situation  can  be 
defended  and,  on  the  other  hand,  of  seek- 
ing means  by  which  better  results  can  be 
attained.     Others  have  dealt  with  this  sub- 
ject  from   various  standpodnte,   and   the 
statements  which  follow  are  made  less  with 
the  expectation  that  anything  like  a  final 
word  will  be  said,  than  the  hope  that  a 
contribution    of    the    experiences    of   the 
teachers  in  one  more  laboratory,  and  a  few 
of  the  conclusions  which  they  have  reached, 
may  do  something  to  aid  in  the  compre- 
hension  of   one   of   the   most   perplexing 

^Presented  at  the  second  deceimial  celebration 
of  Clark  University,  Worcester,  Mass.,  September 
17,  1909. 
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problems  which  confront  the  teacher  of 
elementary  chemistry  to-day. 

The  experiences  here  recorded  have  been 
gathered  from  the  routine  of  instruction  in 
a  technical  school,  and  it  may  be  considered 
doubtful  by  some  whether  observations 
made  in  the  laboratory  of  a  technical 
school  in  which  the  instruction  in  chem- 
istry becomes  a  part  of  a  '*step  up"  system 
of  requirements  (that  is,  one  in  which 
successful  work  in  subjects  of  later  years 
is  directly  dependent  upon  a  thorough 
grounding  in  earlier  subjects  to  a  degree 
that  does  not  obtain  in  the  less  rigid  se- 
quence of  studies  in  the  college)  should  be 
taken  as  a  basis  for  conclusions  bearing 
also  upon  college  work;  but,  while  such 
doubts  may  be  justified  in  the  case  of  a 
limited  number  of  institutions  in  which 
chemical  instruction  is  merely  a  part  of  a 
general  college  course,  it  is  increasingly 
true  that  more  and  more  students  from  all 
colleges  are  seeking  the  technical  schools 
to  complete  some  of  the  professional  courses 
which  they  oflfer.  In  the  case  of  the  uni- 
versity the  technical  school  may  well  be  a 
part  of  its  own  system ;  in  the  case  of  the 
college  it  means  that  its  reputation  for  effi- 
ciency in  teaching  is  to  be  unexpectedly 
tested  by  some  other  group  of  instructors, 
and  it  should  be  as  much  a  matter  of  con- 
cern to  them  to  see  that  their  students  have 
an  adequate  preparation  in  the  sciences  as 
to  see  that  they  are  soundly  taught  in 
mathematics  or  the  humanities.  Many  of 
the  colleges  have  much  room  for  improve- 
ment in  this  respect. 

Let  us  first  look  at  the  situation  as  it 
apparently  exists  at  present  in  some  of  our 
typical  institutions  as  indicated  by  the 
following  brief  summaries.  The  term 
** entrance  requirement"  is  assumed  to 
represent  the  work  of  a  year  with  the  ordi- 
nary time  allotment  for  chemistry  in  the 
preparatory  schools.     The  data  have  been 


obtained  through  direct  correspondence- 
with  representatives  of  the  institutions, 
mentioned. 

1.  Yale  College.—Doea  not  require  chem^ 
istry  for  entrance.  Students  may  take  an 
examination  for  advanced  standing,  but 
rarely  do  so. 

*      

2.  Harvard  CoMe^re.— Those  who  have- 
passed  the  entrance  requirement  take  the- 
same  lectures  as  those  who  have  had  no 
chemistry,  but  they  have  special  laboratorjr 
work  and  more  advanced  instruction  in  a 
special  division.  They  are  also  allowed  to 
take  a  first  course  in  organic  chemistry  in 
the  freshman  year.  Admission  of  such 
students  to  work  in  qualitative  analysis  ha* 
not  proved  successful.  Those  who  present 
more  chemistry  than  the  entrance  require- 
ment are  individually  considered,  but  are 
rarely  excused  from  college  work  on  the 
basis  of  secondary  school  work. 

3.  Cornell  University.— The  entrance 
requirement  is  nearly  the  same  as  that  of 
the  College  Entrance  Examination  Board, 
but  the  passing  of  this  examination  does 
not  secure  credit  for  introductory  inor- 
ganic chemistry  in  the  university.  The 
student  may  take  an  examination  for  ad^ 
vanced  standing  if  he  desires. 

4.  Columbia  University.— Those  wha 
pass  the  College  Entrance  Examination 
Board  examination  are  admitted  to  a  spe- 
cial course  of  lectures  in  chemistry,  includ- 
ing a  somewhat  advanced  treatment  of  the 
subject. 

5.  Syracuse  University.— For  one  year 
of  chemistry  in  a  normal  school  credit  is 
given  for  elementary  chemistry  in  college, 
provided  the  student  takes  another  couise 
in  chemistry  and  passes  well.  After  one 
year  of  chemistry  in  a  secondary  school, 
pupils  are  allowed  to  take  the  regular 
examination  in  elementary  chemistry, 
and  if  they  pass,  credit  is  given  for  that 
course.     If  chemistry  is  accepted  for  ad- 
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mission  the  student  is  admitted  to  second- 
year  classes,  but  no  credit  is  given  for 
elementary  chemistry. 

6.  Washington  and  Lee  University, — 
Students  from  secondary  schools  with  the 
equivalent  of  Remsen's  ** Briefer  Course'' 
are  admitted  to  a  course  including  physico- 
chemical  topics  and  to  qualitative  analysis. 
If  they  do  well,  they  are  excused  from  the 
former  at  Christmas,  and  continue  with 
analytical  chemistry;  otherwise  they  con- 
tinue the  course  in  inorganic  chemistry 
through  the  year.  A  few  students  from 
selected  schools  are  admitted  at  once  to 
qualitative  analysis,  but  no  college  credit 
is  given. 

7.  Washington  and  Jefferson  Univer- 
sity.—Students  from  a  few  selected 
schools  are  given  credit  for  the  first  year 
of  chemistry  in  college,  provided  they  take 
a  later  course  in  chemistry  and  attain  a 
high  pass  record.  Others  are  required  to 
pass  an  examination  before  any  credit  is 
given.  Chemistry  is  given  in  the  sopho- 
more year  in  this  institution. 

8.  Wellesley  -  College.— An  advanced 
course  is  provided  for  those  students  who. 
have  had  a  year  of  chemistry.  Smith's 
'* College  Chemistry"  is  used,  and  a  some- 
what exacting  line  of  experiments  is  re- 
quired. Some  quantitative  experiments, 
some  volumetric  analysis  and  some  inor- 
ganic preparations  are  included. 

9.  Chicago  University. StnAent&  who 
have  completed  one  year  of  chemistry  in 
an  accredited  school  are  admitted- to  spe- 
cial courses  and  complete  the  work  pre- 
paratory for  qualitative  analysis,  or  ele- 
mentary organic  chemistry,  in  about  two 
thirds  of  the  time  required  by  beginners; 
that  is,  they  complete  two  majors  in  chem- 
istry in  place  of  three.  The  work  of  these 
two  majors  is  carefully  adapted  to  utilize 
and  clarify  the  knowledge  already  gained. 


10.  University  of  Michigan.— -For  a 
year  of  chemistry  at  an  accredited  school 
four  hours  of  university  credit  are  al- 
lowed  (sixteen  hours  per  semester  is  full 
credit).  These  students  are  admitted  to 
a  course  somewhat  less  elementary  than 
that  given  to  beginners. 

11.  University  of  Illinois.— A  full  year 
of  chemistry  in  a  secondary  school  is  ac- 
cepted in  place  of  one  semester  in  the  uni- 
versity, provided  no  more  chemistry  is 
taken  (and  provided  chemistry  is  not  of- 
fered for  entrance).  When  the  student 
continues  in  chemical  subjects  he  is  ad- 
vised to  take  the  regular  course  of  lectures 
in  chemistry,  but  spends  less  time  in  the 
laboratory. 

12.  University  of  Wisconsin.— Credit  is 
given  for  entrance  chemistry  to  the  extent 
of  one  or  two  units  out  of  fourteen.  These 
students  enter  the  same  classes  as  the 
others,  but  have  a  slightly  different  labora- 
tory course.  In  the  course  of  two  months 
they  appear  to  be  on  about  the  same  foot- 
ing as  those  taking  the  subject  anew. 

13.  Lehigh  University.— JJp  to  two  years 
ago  certain  certificates  were  accepted  from 
secondary  schools  but  the  results  were  so 
unsatisfactory  that  an  examination  has 
been  substituted.  Those  who  fail  take 
elementary  chemistry;  those  who  pass  are 
admitted  to  a  course  in  theoretical  chemis- 
try. 

14.  Sheffield  Scientific  School.— It  the 
student  passes  ^entrance  chemistry,  he  is 
allowed  to  take  an  examination  to  pass  off 
the  elementary  course  in  the  scientific 
school,  and  if  successful  he  is  admitted  to 
qualitative  analysis.  Very  few  students 
are  thus  admitted. 

15.  Stevens  Institute  of  Technology.^ 
Students  pass  an  entrance  examination 
like  that  of  the  College  Entrance  Exami- 
nation Board,  but  the  instructor  finds  that 
he  can  not  make  use  of  the  earlier  work, 
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and  all  students  take  a  course  in  elemen- 
tary chemistry. 

16.  Worcester  Polytechnic  Institute,— 
Earlier  attempts  to  examine  upon  a  lim- 
ited portion  of  elementary  chemistry  with 
the  purpose  of  definitely  eliminating  this 
from  the  college  course  were  not  success- 
ful. Note-books  are  now  examined,  and 
when  these  indicate  a  satisfactory  course, 
the  students  are  placed  in  separate  divi- 
sions and  given  a  different  laboratory 
course.  They  attend  the  same  courses  of 
lectures  as  the  beginners. 

17.  Massachusetts  Institute  of  Technol- 
ogy.—Students  who  have  satisfied  the  en- 
trance elective  requirement  are  admitted 
to  a  special  class  during  the  first  term,  and 
the  lecture  and  class-room  instruction,  as 
well  as  the  work  in  the  laboratory,  are 
designed  to  take  advantage  of  the  work 
already  completed  by  the  student  in 
the  preparatory  school.  The  effort  is 
made  to  introduce  new  lines  of  experi- 
mentation, as  well  as  to  reawaken  inter- 
est in  earlier  work  by  encouraging  the 
student  to  interpret  the  phenomena  which 
he  now  studies  in  the  light  of  his  more 
extended  experience,  and  with  the  aid 
of  such  additional  concepts  as  have  been 
introduced  into  the  lectures  and  recita- 
tions. The  two  divisions  of  the  class  are 
united  for  the  work  of  the  second  term. 

Of  these  seventeen  institutions  one  does 
not  recognize  chemistry  for  entrance,  two 
make  no  specific  provision  for  students 
who  have  had  chemical  instruction  in  the 
preparatory  schools,  three  provide  special 
laboratory  instruction,  but  give  no  definite 
college  credit,  six  provide  special  instruc- 
tion in  both  lecture  room  and  laboratory, 
but  without  giving  college  credit,  while 
two  give  some  college  credit  on  certificate, 
and  four  excuse  students  from  elementary 
college  courses  after  special  examination. 

These  institutions  are  sufficiently  varied 


as  to  locality  and  type  to  justify  the  ajsser- 
tion  that  they  represent  the  present  prac- 
tise on  the  part  of  thoughtful  college 
teachers.  That  there  is  apparently  much 
duplication  of  effort  is  at  once  evident, 
and  that  this  must  result  in  some  loss  of 
time,  energy  and  enthusiasm  hardly  re- 
quires argument.  "Why,  then,  have  we  so 
long  tolerated  this  apparent  waste,  and 
why  do  we  not  inunediately  take  steps  to 
avoid  it?  The  answer  seems  to  me  to  be 
this:  It  appears  to  be  impossible  to  select 
any  point  in  the  chemical  instruction  re- 
ceived by  the  members  of  a  college  enter- 
ing class  at  which  they  have  such  a  sound 
understanding  of  the  facts  and  principles 
already  studied  that  this  knowledge  may 
safely  be  accepted  as  a  foundation  for 
further  college  instruction;  or,  if  such  a 
point  may  be  selected,  it  lies  so  near  to  the 
beginning  of  the  college  course  as  to  make 
a  definite  excuse  from  this  small  amount 
of  work  practically  meaningless.  There 
is,  of  course,  a  small  proportion  of  stu- 
dents to  whom  this  statement  is  not  appli- 
cable, but  it  holds  true  of  so  large  a  pro- 
portion that  it  determines  the  character  of 
the  instruction  which  is  given  to  all  stu- 
dents who  have  had  any  previous  chemical 
instruction.  The  situation  does  not  appear 
to  be  appreciably  better  in  institutions 
having  a  definite  entrance  requirement  in 
chemistry  than  in  others. 

Some  of  the  reasons  for  this  state  of 
affairs  we  will  try  to  consider  presently, 
but  let  us  first  look  at  the  conditions  as 
they  confront  the  college  teacher  who  has 
an  earnest  desire  to  enable  his  students  to 
utilize  every  advantage  which  they  have 
gained,  remembering,  however,  that  in 
these  days  it  is  not  a  question  of  individual 
but  of  class  instruction,  so  far  as  the  main 
features  of  a  course  are  concerned.  The 
college  teacher  or  the  teacher  in  a  tech- 
nical school  will  find  among  the  members 
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of  a  single  class  students  of  each  of  the 
following  types,  with  many  variations : 

Student  J..— An  intelligent,  reasonably 
thoughtful  pupil  from  a  school  where 
there  are  small  classes,  a  well-arranged 
one-year  course  and  a  judicious,  helpful 
teacher.  Such  a  student  is  a  source  of 
constant  pleasure,  and  much  can  be  done 
for  and  with  him. 

Student  J5.— The  chemical  enthusiast 
who,  during  a  course  of  one  or  two  years' 
duration  has  been  permitted,  because  of 
his  enthusiasm,  to  work  extra  hours  or  to 
assist  his  teacher.  He  has  won  high  praise 
and  occasionally  merits  it,  but  too  often 
the  college  teacher  learns  to  dread  the  ex- 
penditure of  energy  and  tact  which  is  nec- 
essary to  retain  the  good-will  of  such  a 
student  while  bringing  him  to  realize  that 
a  more  profound  knowledge  than  his  own 
may  be  possible;  yet,  when  the  battle  has 
been  won,  perhaps  half  of  these  men  make 
excellent  students. 

Student  C— The  student  who  has  had 
two  years  of  chemistry,  in  a  course  of 
ordinary  excellence,  under  average  condi- 
tions as  to  equipment  and  teaching.  He 
feels,  with  some  reason,  that  all  this  should 
count  for  a  great  deal,  and  no  argument 
will  wholly  displace  this  notion.  He 
works  without  interest,  and  generally 
badly,  and  is  a  heavy  load  to  carry.  You 
ask.  Why  not  transfer  him  to  the  work  of 
the  higher  years?  We  reply.  Because  ex- 
perience has  shown  that  he  probably  lacks 
adequate  preparation  for  it,  and  will  fail 
in  it.  The  only  practicable  alternative 
lies  in  so  arranging  his  laboratory  practise 
that  he  shall  have  as  large  a  measure  of 
new  work  assigned  him  as  it  is  possible 
to  oversee  without  disproportionate  atten- 
tion on  the  part  of  the  instructors. 

Student  Z>.— A  student  of  moderate  abil- 
ity from  an  average  school  with  a  year  of 
experience.    His  credentials  are  clear,  but 


he  has  perhaps  had  little  personal  instruc- 
tion and  his  knowledge  is  ill-arranged  and 
vague,  as  to  both  fact  and  principle.  He 
has  no  confidence  in  himself,  and  there  is 
very  little  which  is  final  in  his  preparatory 
work.  His  is  one  of  the  most  diflScult 
cases  to  provide  for  at  the  start,  but  often 
turns  out  well  in  the  end. 

Student  E,—A  student  who  has  spent  a 
year,  or  more  rarely  two  years,  under  in- 
adequate instruction,  which  has  been 
worse  than  useless.  An  entrance  examina- 
tion may  exclude  him,  but  under  other 
systems  he  becomes  a  troublesome  factor 
in  the  complex  problem  and  it  may  re- 
quire some  weeks  to  discover  or  be  sure  of 
his  trouble.  His  place  is  with  those  stu- 
dents who  take  up  the  study  of  chemistry 
as  beginners  and  his  exclusion  from  the 
more  advanced  class  is  logical ;  but  a  trans- 
fer to  elementary  classes  when  these  are 
provided  is  almost  certain  to  breed  discon- 
tent in  the  individual,  and  often  disar- 
ranges other  work  of  the  term  which,  by 
that  time,  is  well  advanced. 

But  the  confusion  of  interests  does  not 
end  here !  The  types  just  referred  to  have 
been  selected  essentially  along  the  lines  of 
general  eflSciency  of  instruction  and  length 
of  courses.  It  must  further  be  recalled 
that  even  efficient  teachers  vary  widely  in 
their  conceptions  of  the  ground  to  be  cov- 
ered, and  the  college  receives  students  who, 
during  a  single  year  of  chemical  instruc- 
tion, have  had  the  chief  emphasis  laid 
upon  descriptive  chemistry,  others  where 
it  has  been  laid  chiefly  on  ''theoretical 
chemistry";  again  others  where  the  course 
is  largely  one  of  physics  rather  than  chem- 
istry; and,  finally,  where  considerable 
qualitative  analysis  has  been  included  even 
in  this  brief  time. 

The  conditions  appear,  then,  to  be  these, 
briefly  stated:  Experience  indicates  that 
the  pupils  who  have  had  even  two  years  of 
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instruction  in  secondary  schools  are,  in 
general,  not  in  a  condition  to  take  up  work 
in  chemistry  which  is  more  advanced  than 
that  of  the  first  year  in  the  college,  and 
for  students  who  have  had  but  a  single 
year  there  is  at  present' so  little  that  can 
be  regarded  as  common  knowledge  that  the 
present  apparent  duplication  of  work 
seems  unavoidable.  Regarding  this  dupli- 
cation more  will  be  said  presently. 

Let  us  next  face  the  question.  Why  is  it 
that  secondary-school  courses  have  failed, 
and,  as  it  seems  to  me,  are  likely  to  fail,  to 
serve  as  substitutes  for  any  considerable 
amount  of  college  instruction  in  chemis- 
try? The  reasons  are  far  from  simple, 
and  they  need  some  analysis.  We  may 
distinguish,  I  think,  at  once  between  cer- 
tain factors  which,  since  they  are  inherent 
in  the  nature  of  our  science  or  in  the  period 
in  the  pupil's  life  in  which  the  instruction 
is  given,  are  common  to  all  schools,  and 
those  elements  in  the  situation  which  are 
the  outcome  of  varying  fitness  on  the  part 
of  the  instructors. 

Is  it  not  true  that  chemistry  itself  pre- 
sents some  peculiar  difficulties  t  It  is 
often  said  that  *' physics  is  taught  better 
in  the  secondary  schools  than  chemistry." 
I  am  inclined  to  think  that,  as  a  general 
statement,  it  is  essentially  true.  But 
might  not  the  full  truth  be  better  stated 
in  this  form :  *  *  Physics  is  more  eflfectively 
taught  than  chemistry  in  the  secondary 
schools  because  physics  is  an  easier  science 
to  teach"?  It  is  true  that  chemical, phe- 
nomena are  plentifully  at  hand,  and  that 
our  very  life  processes  are  dependent  upon 
them;  yet  they  are  not  recognized  as  such 
and  are  essentially  unfamiliar.  The 
teacher  of  chemical  science,  and  the  prac- 
titioner who  seeks  recognition  for  his 
achievements,  are  alike  forced  to  realize 
that  the  tools  which  he  employs,  the  work- 
ing  conditions   which   he   establishes   and 


the  terms  in  which  the  results  of  his  labors 
are  to  be  expressed  are  unusual  and 
strange  and,  because  of  this,  more  difficult 
of  comprehension  by  his  fellow  men. 

The  beginner  in  chemistry  is  at  a  similar 
disadvantage  as  compared  with  the  be- 
ginner in  physics.  In  his  work  in  physics 
the  pupil  handles,  for  example,  the  bal- 
ance, the  mirror,  the  pendulum  or  the  bat- 
tery, and  he  makes  his  measurements  in 
units  which  are  largely  familiar  to  him; 
and  the  phenomena  which  he  observes  are 
not  foreign  to  his  daily  life.  On  the  other 
hand,  the  very  test-tube  and  beaker  to 
which  the  student  of  chemistry  is  immedi- 
ately introduced  are  unaccustomed  objects, 
the  bottle  of  acid  is  still  more  so,  and  we 
often  accentuate  the  situation  by  asking 
him  to  don  breast-plate  and  armor  for  his 
personal  protection,  in  the  shape  of  aprons 
or  rubber  sleeves.  While,  on  the  one 
hand,  the  concepts  and  laws  of  physics 
may  not  be  properly  alluded  to  as  **easy,'* 
yet  it  seems  to  me  evident  that  they  make 
less  demands  upon  the  intellect  and  the 
imagination  than  the  fundamental  prin- 
ciples of  chemistry,  if  these  principles  are 
to  mean  more  to  the  pupil  than  mere 
memorized  statements. 

With  the  growth  of  the  holes  in  the 
pupil's  clothing  the  strangeness  of  the 
beaker,  test-tube  and  acid  bottle  lessens,  to 
be  sure,  but  he  is  coincidently  introduced 
to  increasingly  complicated  phenomena; 
he  is  asked  to  conceive  of  molecules,  atoms, 
ions,  even  of  electrons ;  he  is  asked  to  form 
some  notion  of  valence,  to  construct  chem- 
ical equations,  and  to  **  state  all  that  they 
express"— a  thing  which  you  and  I  with 
our  greater  wisdom  and  experience  may 
well  hesitate  to  attempt.  He  must  master 
the  principles  of  stoichiometry,  that 
branch  of  chemical  science  which  seems  to 
baffle  the  human  intellect  to  a  degree  that 
never  ceases   to   amaze  even  experienced 
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teachers.     It  may  even  happen  that  his 
-course  includes  such  concepts  as  those  of 
chemical  equilibrium,  the  mass  law,  or  the 
phase  rule  which,  in  their  relation  to  the 
proper   subject   matter    of    a    secondary- 
school  course,  somehow  remind  one  of  the 
recordfi  of  those  early  chemical  processes 
found  in  the  first  chapter  of  Genesis  in 
which  it  is  quite  incidentally  stated  that 
near  the  close  of  the  fourth  day  the  Lord 
created  ''the  stars  also."    It  is  easier  to 
forgive  the  ancient  recorder  for  his  lack  of 
a  due  sense  of  proportion,  than  to  excuse 
the  twentieth-century  instructor. 

Keeping  in  mind,  then,  the  newness  of 
the  chemical  processes  and  chemical  con- 
•cepts,  and  the  fact  that  the  latter  neces- 
4SULrily  make  considerable  demands  upon 
immature  imaginations,  may  we  not  fairly 
•ask  whether  it  is  actually  reasonable  to 
•expect  that  a  young  boy  or  girl  of  fifteen 
to  seventeen  will  gain  a  really  clear  in- 
-sight  into  chemical  science  in  one  year; 
«uch  an  insight  as  will  serve  as  a  safe 
foundation  for  a  chemical  superstructure 
without  further  strengthening  through  re- 
view ?    I  think  I  can  hear  teachers  answer- 
ing warmly  in  the  affirmative.    But,  again, 
do  they  not  have  in  mind  the  exceptional 
rather  than  the  average  pupil!     It  seems 
to  me  that  experience  indicates  that  the 
most  that  it  is  wise  to  attempt   in  the 
case  of  the  large  majority  of  pupils  of  the 
ages  named  is  to  broaden  their  horizon  by 
teaching  them  to  interpret  common  phe- 
nomena in  the  terms  of  chemistry,   and 
with  the  aid  of  only  the  simplest  funda- 
mental principles  to  help  in  the  under- 
standing of  those  terms,  leaving  the  mean- 
ing of  the  more  abstract  conceptions  to  be 
learned  in  a  college  course,  or  by  later  and 
more  mature  reading  if  the  pupil  is  not 
destined  for  college,  but  has  an  inquiring 
mind.    I  believe  that  the  disparity  between 
the  immaturity  of  mind  of  the  pupil  and 


the  demands  of  the  subject-matter  as- 
sumed to  be  taught  has  been  far  too  much 
ignored.  I  think  this  is  the  more  true  in 
these  days  when  it  seems  evident  that  our 
educational  system,  through  its  multiplic- 
ity of  subjects  and  the  over-prominence  of 
the  baneful  influence  of  the  examination 
paper,  tends  to  remove  nearly  all  oppor- 
tunity for  concentrated  or  independent 
thought  on  the  part  of  the  pupil,  or  of 
originality  in  methods  of  instruction  on 
the  part  of  the  teacher. 

I  believe,  then,  that  even  the  competent 
teacher,  with  adequate  equipment  and  the 
usual  time  allotment  must  find  great  diffi- 
culty in  teaching  chemijstry  to  even  the 
more  receptive  pupils  at  the  secondary- 
school  age  so  thoroughly  as  to  permit  the 
college  to  substitute  it  for  any  considerable 
part  of  the  college  course,  at  least  under 
present  conditions.  For,  let  it  be  said  with 
all  humility,  we  college  teachers  too  often 
made  a  sad  mess  of  it  even  with  the  advan- 
tages as  to  maturity  and  environment, 
which  we  presumably  possess. 

The  statement  is  sometimes  made  by  col- 
lege teachers  that  they  would  prefer  to 
receive  students  without  previous  chemical 
experience,  and  the  question  may  be  raised 
whether  or  not  it  would  be  better  to  aban- 
don entrance  requirements  in  chemistry. 
I  believe  it  is  the  opinion  of  the  majority 
of  college  teachers,  especially  of  those  who 
have  given  the  problem  the  most  careful 
thought,  that  this  would  be  very  unfor- 
tunate. I  should  consider  it  so  for  at  least 
two  important  reasons :  first,  because,  while 
formal  excuse  from  a  definite  portion  of 
the  college  work  is  not  yet  generally  prac- 
ticable, the  experience  already  acquired  by 
the  student  can  be  made  very  helpful  if 
judiciously  utilized,  and  second,  because  it 
is  mainly  through  increased  cooperation 
between  the  schools  and  the  colleges  in  an 
effort  to  secure  better  working  conditions 
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for  the  teacher,  and  the  adoption  of  a 
rational  course  of  instruction  in  the  sec- 
ondary schools,  which  will  take  into  ac- 
count all  of  the  pupils,  rather  than  those 
alone  who  propose  to  enter  college,  that  we 
may  hope  to  attain  better  results. 

It  is  noticeable  in  the  statements  quoted 
above  regarding  the  present  practise  in  the 
various  institutions,  that  the  state  colleges 
are  apparently  giving  a  greater  amount  of 
definite  credit  for  work  in  the  secondary 
school  than  the  others.  This  is  frankly 
stated  by  some  of  the  college  teachers  to  be 
due  to  the  closer  organic  connection  of  the 
state  university  with  the  general  school 
system,  and  is  admittedly  done  under  slight 
pressure.  On  the  other  hand^  these  insti- 
tutions have,  through  the  system  of  school 
inspection  on  the  part  of  the  state  universi- 
ties, a  more  direct  means  of  influencing 
instruction  in  the  preparatory  schools. 
The  outlook  for  better  conditions  in  the 
future  is  generally  regarded  as  favorable. 

Perhaps  we  may  ask  just  here,  What 
would  these  better  conditions  be  liket  It 
is  probably  fair  to  say  that  they  would  be 
such  as  to  avoid  duplication  of  work. 
Obviously  repetition  and  duplication  should 
be  reduced  to  a  minimum,  and  no  one 
would  welcome  changes  which  tend  to 
bring  this  about  more  than  I.  But  I  think 
it  is  possibly  true  that  there  is  less  actual 
duplication  of  work  than  is  commonly  sup- 
posed in  those  institutions  in  which  the 
students  who  have  had  a  year  or  more  of 
chemical  instruction  are  segregated  in  sepa- 
rate divisions.  Let  us  take  a  concrete  case 
by  way  of  illustration.  The  pupil  in  the 
secondary  school  prepares  chlorine,  using 
salt,  sulphuric  acid  and  manganese  dioxide, 
or  hydrochloric  acid  and  manganese  di- 
oxide. The  time  available  rarely  permits 
the  use  of  any  other  method,  and  the  chem- 
ical changes  involved  are  suflSciently  com- 
plex to  present  some  little  diflSculty  for 


their  complete  comprehension.  Pew  pu- 
pils, as  experience  shows,  really  understand 
that  this  is  a  typical,  and  not  an  isolated 
or  unique  procedure,  and  the  role  played 
by  the  manganese  dioxide  is  but  vaguely 
grasped.  It  is  true  that  such  students  are 
asked  to  again  prepare  chlorine  from  these 
materials  in  the  college  laboratory,  but 
they  are  at  the  same  time  required  to  study 
the  action  upon  hydrochloric  acid  of  such 
agents  as  lead  dioxide,  barium  dioxide, 
hydrogen  dioxide^  potassium  permanganate 
or  potassium  dichromate,  and  to  discuss 
the  changes  involved  from  the  common 
point  of  view  of  the  oxidation  of  the  add^ 
and  the  proportion  of  actual  duplication 
of  work  is  really  small.  Similarly,  in  the 
study  of  the  action  of  acids  upon  metals, 
while  it  is  desirable  to  ask  the  student  for 
the  sake  of  completeness  to  repeat  the 
familiar  process  for  the  preparation  of 
hydrogen  from  zinc  and  sulphuric  acid, 
this  becomes  a  mere  incident  in  the  series 
of  experiments  and  in  the  broader  discus- 
sion of  all  phenomena  observed,  which  may 
well  go  so  far  as  to  include  the  principles 
of  solution  tension,  in  the  case  of  such 
students. 

It  is,  apparently,  work  of  this  general 
character  which  many  college  teachers  are 
offering  to  those  who  have  had  earlier 
chemical  training.  The  laboratory  work  is, 
as  we  have  seen,  frequently  accompanied 
by  lecture  demonstration  and  recitations  of 
a  corresponding  grade,  and  while  it  does 
not,  of  course,  appeal  to  the  student  as  a 
step  in  advance,  as  would  some  other  pro- 
cedure which  seemed  to  give  a  stamp  of 
finality  to  his  earlier  studies,  it  may  well 
be  questioned  whether  it  does  not  better 
foster  his  intellectual  welfare  than  the 
more  alluring  plan  could  do.  It  should, 
however,  be  the  purpose  of  the  college 
teacher  to  keep  closely  in  touch  with  the 
actual   and   probably   increasing   average 
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attainments  of  the  pupils  sent  to  him,  in 
order  that  he  may  take  all  proper  advan- 
tage of  the  instruction  already  given,  and 
it  is  probably  true  that  a  larger  number  of 
institutions  should  offer  such  moderately 
advanced  courses  than  is  at  present  the 
case. 

I  propose  next  to  refer  briefly  to  one  or 
two  specific  points  at  which  it  appears  to 
me  that  the  instruction  in  the  secondary 
schools  might  be  improved.  I  do  this  with 
much  hesitation,  for  I  realize  that  those 
very  details  or  methods  which  perhaps  fail 
to  appeal  to  me  may  well  be  very  dear  to 
another,  and  I  realize  that  I  should  be  loath 
indeed  to  have  the  actual  eflSciency  of  my 
own  instruction  judged  by  certain  alleged 
quotations  on  the  part  of  some  of  my  stu- 
dents, or  even  by  the  subsequent  acts  of 
many  of  them.  A  conspicuous  instance  of 
the  failure  of  some  of  our  hopes  was  af- 
forded by  a  statement  made  by  one  of  our 
students  in  a  recent  written  test  that 
"nitroglycerine  is  used  as  a  lubricant" 

A  question  which  many  find  difScult  to 
answer  is  this:  How  far,  taking  into  ac- 
count' existing  and  not  idealized  conditions, 
is  it  just  to  regard  note-books  as  an  index 
of  the  efficiency  of  the  instruction  as  given 
in  a  particular  school,  or  college  f  I  shall 
not  be  rash  enough  to  undertake  to  answer 
this  beyond  expressing  a  conviction  that 
while  a  note-book  which  is  well  kept  and 
carefully  corrected  probably  indicates  care- 
ful, efficient  teaching,  a  relatively  poor 
note-book  may  represent  more  accurately 
an  overburdened  condition  of  the  teacher, 
which  prevents  adequate  inspection  and 
correction,  than  actual  inefficiency  in  in- 
struction. For  it  is  often  true  that  much 
of  apparent  error  in  the  records  may  have 
been  actually  corrected  in  conference  or 
class-room.  This  does  not,  however,  apply 
to  some  of  the  atrociously  bad  specimens 
which  are  occasionally  met  with,  nor,  on 


the  other  hand,  does  it  ignore  those  note- 
books which  are  obviously  not  records  of 
work  done,  but  studiedly  prepared  exhibits, 
executed  through  connivance  of  teacher 
and  pupil  at  the  expense  of  a  fundamental 
principle  of  all  scientific  work,  rigid 
honesty. 

Is  it  not  true  that  too  many  teachers  are 
contented  to  have  their  students  perform 
more  or  less  perfunctorily  the  magic  **  forty 
experiments"  which  are  said  by  some  one 
else  to  represent  a  suitable  course,  rather 
than  to  vitalize  their  instruction  by  de- 
vising ten,  twenty-five,  fifty-five  or  any 
other  number  of  experiments  of  their  own 
to  illustrate  the  facts  or  principles  which 
they  themselves  desire  to  fix  in  the  pupils' 
minds,  and  to  see  that  these  are  actually 
discerned.  The  busy,  often  overburdened 
teacher,  will  not  always  find  time  or  energy 
to  devise  an  entire  course  of  instruction, 
but  the  introduction  of  even  a  limited 
amount  of  well-considered  experiments  or 
class-room  instruction  which  represents  the 
personal  equation  of  the  individual  teacher 
does  much  to  maintain  enthusiasm  for  the 
teaching  which  is  often  reflected  in  the 
work  of  the  pupils  as  well. 

The  deadening  tendency  of  a  mere  fol- 
lowing of  a  course  of  experiments  laid 
down  by  others  shows  itself  also  in  a  dis- 
position to  regard  each  experiment  as  a 
thing  apart,  the  nominal  completion  of 
which  is  a  cause  mainly  for  relief,  is  also 
reflected  in  many  instances  in  the  notes 
submitted,  which  are  long  and  minutely 
descriptive  of  really  insignificant  details, 
but  miss  the  real  point  of  the  experiment. 
This,  in  turn,  comes  from  the  fact  that  the 
pupil  is  not  sufficiently  informed  why  he  is 
asked  to  perform  the  experiment  at  all, 
and  in  the  strangeness  of  the  work  he  nat- 
urally confuses  the  important  and  the  un- 
important. For  example,  he  is  often  ap- 
parently left  to  think  that  a  description  of 
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"the  apparatus  used"  is  as  essential  when 
he  pours  silver  nitrate  solution  from  a 
bottle  into  a  test-tube  cootaining  a  balide 
solution,  as  when  he  is  pre]iaring  nitric 
acid  from  saltpeter,  and  he  elaborates  his 
descriptions  with  the  same  fidelity  in  the 
former  ease  as  in  the  latter,  with  a  very 
considerable  aggregate  loss  of  good  energy 
on  hia  part  and  that  of  his  instructor.  But 
that  is  not  the  worst  of  it,  for  he  gains  an 
idea  that  all  experiments  are  to  be  treated 
with  similar  uniformity  in  other  respecta, 
even  including  hia  search  for  their  hidden 
meanings.  I  do  not,  of  course,  advocate 
telling  the  student  what  is  to  happen  and 
then  asking  him  to  say  that  it  did  occur, 
adding,  possibly,  the  color  of  a  precipitate ; 
but  I  do  believe  that  a  great  deal  would  be 
gained  if  nearly  all  experiments,  or  groups 
of  experiments,  were  more  carefully  pref- 
aced in  the  laboratory  directions  by  a  brief 
statement  regarding  the  principles  or  the 
types  of  changes  involved,  and  if,  then,  the 
student  were  encouraged  to  make  his  ob- 
servations with  reference  to  these  state- 
ments and  were  required  to  show  that  he 
understands  how  the  given  experiment 
actually  confirms  the  points  in  question. 
This  would  do  much  to  avoid  what  is  at 
present  a  wasteful  expenditure  of  time, 
muscular  energy  and  eyesight— all  of  which 
could  be  used  to  increase  the  pupil's  ex- 
perience, and  it  would  partially,  at  least, 
eliminate  the  vague  groping  which  results 
as  those  appalling  scientific  monstrosities 
which  follow  the  words  "I  conclude"  in 
the  note-book  of  many  a  conscientious  stu- 
dent. Have  you  ever  recalled  the  bewil- 
derment of  your  student  days,  when  you 
had  no  idea  what  to  look  at  among  so  many 
phenomena  ?  Have  you  ever  taken  a  half 
dozen  experiments  and  candidly  asked 
yourself  what  you  can  legitimately  con- 
clude from  what  has  been  performed  1  It 
ia  very  much  like  trying  to  answer  some  of 


one's  own  well-sounding  examination  ques- 
tions ;  a  procedure  which  often  causes  them 
to  lose  their  attractiveness. 

Do  we  not,  then,  tend  to  lay  too  much 
stress  upon  mere  performance  of  experi- 
ments, and  devote  too  much  time  to  the 
making  and  reading  of  descriptive  notes 
which  are  often  copies  of  the  experiment 
manual,  and  too  little  time  to  helping  the 
pupil,  through  judicious  suggestions  re- 
garding the  experiments  and  through  ques- 
tioning at  the  work-table  and  in  the  recita- 
tion room,  to  comprehend  what  it  is  all 
about,  and  the  relation  of  a  ^ven  experi- 
ment to  others  already  performed  T 

In  order  that  the  perplexities  of  the  col- 
lege instructor  may  be  brought  more  clearly 
to  mind,  and  in  order  to  illustrate  certain 
types  of  note-books,  I  reproduce  here  a  few 
pages  from  the  books  presented  in  connec- 
tion with  the  entrance  elective  requirement 
of  the  Massachusetts  Institute  of  Technol- 


ogy. The  first  (Pig.  1)  ia  a  representative 
of  a  rather  small  number  of  superior  books. 
The  observations  are  carefully  recorded, 
the  deductions  are  valid  and  well  expressed 
and  there  is  evidence  (not  shown  in  the 
cut)  that  the  note-book  had  been  inspected 
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and  corrected.     Under  existing  conditions     performed  are  distinctly  wrong  and,  in  the 
as  to  numbers  of  pupils  to  be  taught  it  is     case  of  the  alleged  preparation  of  chlorine, 


probably  too  much  to  expect  that  all  will 
attain  a  standard  which  this  note-book  ap- 


pears to  represent.  To  all  appearances  the 
records  are  original  and  the  instruction 
efficient. 

The  pages  reproduced  in  Pigs.  2  and  3 
are  of  a  not  uncommon  type.     The  first 


leaves  one  in  doubt  as  to  what  part  of  the 
work  has  been  performed  by  the  pupil, 
since  the  statements  made  regarding  the 
physical  properties  could  have  been  copied 
from  a  book,  the  records  of  experiments 


would,  if  ever  followed,  lead  more  directly 
to  a  residence  at  a  hospital  tban  to  any 
worthy  scientific  end.  Fig.  3  shows  a  page 
which  makes  no  pretense  of  being  anything 
more  tban  a  mere  record  of  a  useless  mix- 
ing of  a  few  solutions,  and  moreover  these 
records  are  also  entirely  wrong. 


The  two  pages  just  commented  upon  did 
not  bear  any  evidence  of  inspection  on  the 
part  of  the  teacher;  that  shown  in  Pig.  4 
bore  the  stamped  legend  "approved,"  bat 
a  careful  inspection  leaves  one  in  doubt  as 
to  what  particular  feature  of  the  record 
warranted  this,  unless  it  may  be  the  evi- 
dence of  sympathy  ( !)  on  the  part  of  the 
pupil  with  the  tendency  towards  spelling 
reform. 

These  are  not  exceptional  pages;  they  are 
representatives  of  many  that  pass  under 
our  inspection  each  year,  and  I  ask  you, 
with  all  sympathy  for  the  teachers  con- 
cerned, what  evidence  does  any  but  the  first 
give  that  one  may  safely  omit  a  review  of 
the  ground  supposed  to  be  covered  by  this 
work  in  a  college  course  which  is  primarily 
expected  to  furnish  a  safe  foundation  on 
which  there  is  afterwards  to  be  erected  a 
very  considerable  superstructure  of  chem- 
ical knowledge  t  Are  we  not  justified  in 
OUT  perplexities! 

I  should  like  also  to  appeal  to  the  teach- 
ers in  the  preparatory  schools  to  encourage 
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the  pupils  to  better  economize  their  labo- 
ratory time.  Too  many  are  allowed  to 
placidly  watch  a  crucible  heat,  or  a  solution 
boil,  when  other  experiments  might  be  in 
progress  at  the  same  time,  and  these  habits 
are  diflScult  to  overcome.  I  should  like  to 
suggest,  too,  that  some  of  the  most  prom- 
ising pupils  are  often  seriously  harmed  by 
allowing  them  to  work  too  much  by  them- 
selves, or  by  encouraging  them  to  go  be- 
yond their  depth  in  a  particular  line  in 
which  they  appear  to  be  specially  inter- 
ested, to  the  detriment  of  their  funda- 
mental work.  Such  pupils  usually  come 
to  college  with  an  exaggerated  sense  of 
their  own  attainments  and  it  frequently 
requires  long  and  tactful  persuasion  on  the 
part  of  the  college  instructor  before  they 
can  be  reduced  to  reasonable  humility. 

On  the  other  hand,  I  venture  to  plead 
that  all  proper  encouragement  be  given  to 
pupils  to  take  advantage  of  such  special 
privileges  as  the  colleges  oflfer.  It  is  not 
an  infrequent  occurrence  to  find  a  pupil 
who  tells  us  that  he  has  been  advised  by 
his  teacher  to  take  the  elementary  course 
for  beginners  as  one  in  which  he  Will  incur 
less  risk  of  failure.  Were  the  examination 
the  goal  of  the  course,  there  obviously 
would  be  little  to  criticize  in  this  sugges- 
tion; its  eflicct  upon  the  student  as  an 
embryo  scientist  is  seldom  happy. 

In  conclusion  let  us  ask,  how  can  we 

make  the  work  in  chemistry  in  the  various 
institutions  more  mutually  helpful? 

1.  By  a  more  extensive  cooperation 
on  the  part  of  the  colleges  and  technical 
schools  in  the  way  of  separate  courses 
for  those  who  have  taken  chemistry  before 
entrance,  a  closer  study  of  the  problem  on 
the  part  of  all,  and  a  readiness  to  recognize 
improved  conditions. 

2.  By  an  intelligent  delimitation  of  the 
secondary-school  course,  so  that  it  will  only 
^ffer  what  the  pupil  can  best  assimilate  at 


the  age  and  in  the  enviroiunent  in  which 
he  works.  "This  is  too  large  a  topic  for 
discussion  in  this  connection,  and  it  is  sadly 
complicated  by  the  necessity  for  furnishing 
a  course  which  shall  be  alike  useful  for  the 
pupil  who  expects  to  enjoy  college  oppor- 
tunities and  his  less  fortunate  associate. 
I  plead,  as  I  have  often  done,  for  a  course 
which  is  fundamentally  descriptive  in  its 

^character.  I  do  not  mean  a  mere  cata- 
logue of  facts,  but  a  course  in  which  se- 
lected facts  are  taught  for  some  specific 
reason,  which  is  invariably  explained  to  the 
pupil,  and  in  which  these  facts  are  inter- 
preted for  him  in  terms  of  the  simplest  of 
the  fundamental  principles  and  concepts, 
so  often  repeated  and  constantly  utilized 
that  they  may  ultimately  mean  more  than 
memorized  paragraphs  from  what  he  may 
later  remember  only  as  **a  book  with  a 
green  cover.''  I  think  there  can  be  no 
greater  mistake  than  to  suppose  that  such 
a  course  is  a  less  worthy  one  than  such  as 
is  often  pointed  to  with  pride  as  a  ** the- 
oretical course,"  and  no  teacher  should 
consider  that  it  will  demand  less  than  his 
best  eflEorts,  supplemented  by  all  his  knowl- 
edge, to  utilize  the  opportunities  for  help- 
ful and  thorough  instruction  which  such  a 
course  affords.  It  is,  of  course,  difficult 
to  determine  whether  or  by  how  much  the 
instruction  of  the  boy  or  girl  destined  for 
college  should  be  differentiated  from  that 
of  their  fellow-students,  but  I  venture  to 
hope  that  a  decision  may  yet  be  reached, 
through  cooperation,  which  may  permit  us 
to  select  a  limited  field  which  shall  be  so 
well  covered  as  not  to  necessitate  repetition 
in  college,  and  that  this  may  be  done  with- 
out prejudice  to  the  candidate  or  non-can- 
didate for  college  credits.  How  soon  this 
will  come,  or  how  large  this  field  may  be, 
I  do  not  venture  to  predict. 

3.  By   increasing   the   time   alloted    to 
chemistry  in  the  secondary  schools  until  it 
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18  more  nearly  commensurate  with  the 
dignity  and  diflSculty  of  the  subject. 
Whether  such  increase  should  amount  to 
one  third,  or  some  larger  fraction  of  the 
present  time  allotment  is  a  point  which 
those  actively  concerned  in  the  teaching 
can  best  determine.  The  increase  in  time 
should  be  asked  for  mainly  in  the  interests 
of  those  who  will  not  pursue  the  study  of 
chemistry  further,  but  it  will  also  presum- 
ably hasten  the  time  when  a  definite  point 
of  articulation  with  the  college  work,  as 
just  suggested,  can  be  fixed. 

Finally,  there  is  the  urgent  need  of  de- 
creasing the  demands  made  upon  the 
teacher  of  chemistry  in  the  secondary 
school  for  duties  other  than  those  of  chem- 
ical instruction,  and  also  a  critical  need 
for  relatively  more  instructors.  I  believe 
that  a  very  large  proportion  of  the  unsatis- 
factory results  now  noticeable  are  due  to 
the  fact  that  in  most  of  our  schools  it  is 
not  humanly  possible  for  the  teaching 
force  to  accomplish  what  should  be  ex- 
pected of  them,  or  to  be  at  the  desk  of  the 
pupil  when  he  reasonably  needs  assistance. 
In  some  schools  which  have  come  under 
my  observation  the  distribution  of  supplies 
must  be  attended  to  by  the  senior  (or 
often  the  only)  instructor,  an  operation 
which   consumes   a   half    hour   or   more. 

Probably  no  science  demands  for  its 
understanding  by  the  beginner  more  indi- 
vidual instruction  in  laboratory  and  class- 
room than  chemistry,  and  the  school  au- 
thorities should  realize  this.  When  they  do 
we  shall  have  much  cause  for  rejoicing,  and 
much  of  the  present  groping  and  bewil- 
derment on  the  part  of  the  young  student 
will  give  place  to  enjoyment  in  the  study 
of  a  science  which  is  really  second  to  none 
in  its  attractiveness  or  value  when  pursued 
under  favorable  conditions. 

It  is  a  pleasure,  in  closing,  to  say  that  I 
feel  that  too  much  praise  can  hardly  be 


given  to'  the  loyal,  hard-working,  intelli- 
gent and  inspiring  teachers  who  are  ac- 
complishing so  much  in  behalf  of  our  sci- 
ence in  the  training  of  the  beginners.  No 
thoughtful  college  teacher  can  fail  to 
recognize  the  good  work  done  in  very 
many  schools  throughout  the  country,  and 
while  many  feel  that  more  definite  recog- 
nition in  the  college  curriculum  can  not 
wisely  be  given  to  this  work  at  the  present 
time,  I  am  sure  from  the  messages  which 
have  recently  come  to  me  from  many  col- 
leagues in  many  institutions  that  there  is 
an  increasing  appreciation  of  the  fact  that 
the  way  to  better  things  lies  through  a 
sympathetic  appreciation  and  study  of 
our  common  problem  and  our  common 
diflSculties.* 

If  there  be  a  determination,  on  the  one 
hand,  to  undertake  only  so  much  as  can  be 
well  taught  and  to  give  the  largest  prac- 
ticable vitality  to  the  instruction,  and,  on 
the  other  hand,  a  disposition  to  promptly 
recognize  and  utilize  every  bit  of  ground 
gained  which  offers  a  secure  foundation 
for  later  work,  a  more  satisfactory  situa- 

'In  a  discussion  which  followed  the  presenta- 
tion of  this  and  other  papers  on  educational 
topics,  a  statement  was  made  by  a  secondary 
school  teacher  of  recognized  standing  to  the  effect 
that  many  such  teachers  had  become  indifferent 
to  the  opinions  of  college  instructors,  since  it  is 
•  impossible  to  satisfy  them  any  way."  While  I 
heartily  sympathize  with  the  thoughtful  teacher 
who  desires  to  teach  his  subject  in  his  own  way 
and  with  his  own  ideals  in  view,  and  deplore  any 
attitude  of  the  colleges,  collectively  or  individu- 
ally, which  tends  to  interfere  with  this,  it  seems 
to  me  that  the  common  cause  of  greater  total 
efficiency  in  instruction  can  hardly  be  served  by 
ignoring  the  opinions  of  the  colleges,  even  if  they 
are  mistaken.  May  it  not  be  true  that  the  sec- 
ondary school  teachers  lack  some  courage,  or  at 
least  some  persistence,  in  forcing  their  convictions 
upon  the  college  teacher?  They  have  the  privilege 
of  speaking  from  a  fullness  of  experience  with 
the  young  pupil  which  the  college  instructor 
usually  lacks. 
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tion  than  that  which  exists  at  present  can 
hardly  fail  to  result,  even  though  the  de- 
gree of  recognition  of  secondary  school  in- 
struction may  fall  short  of  that  which 
some  desire. 

H.  P.  Talbot 

Massachusetts  Institute 
I       OF  Technology 


EIQE  SCHOOL  CHEMISTRY:  THE  CONTENT 

OF  THE  COURSE  "^ 

Every  teacher  in  the  high  school  of  to- 
day finds  himself  in  stimulating  circum- 
stances. He  is  obliged  to  question  himself 
closely  as  to  the  part  that  his  subject  plays 
in  the  curriculum,  for,  at  least  in  the 
large  cities,  the  long-discussed  change  in 
the  character  of  the  high  school  is  upon  us. 
The  reason  for  the  change  is  found  in  a 
realization  of  the  facts  that  in  the  past, 
high  school  education  has  been  enormously 
wasteful ;  that  eighty  to  ninety  per  cent,  of 
our  pupils  do  not  complete  the  course ;  that 
only  a  small  part  of  the  remaining  per  cent, 
achieve  the  purpose  for  which  the  whole 
course  has  been  framed,  that  of  entering 
college.  The  evidence  that  the  change  has 
actually  begun  is  found  in  the  establish- 
ment of  trade  and  vocational  schools,  in 
the  frequent  discussion  of  quesrtions  per- 
tinent to  these  points,  and  in  the  statements 
of  principals  and  superintendents  that 
something  must  be  done  to  stop  the  enor- 
mous educational  waste;  and  in  their  dec- 
laration that  the  high  school  must  meet 
real  needs,  must  give  the  boy  or  girl  the 
education  that  is  best  for  him  or  her,  as  a 
member  of  the  human  group,  with  little 
reference  to  college  entrance. 

Among  the  changes  that  are  coming 
from  a  recognition  of  these  facts,  we  find 
the  importance  of  science  in  the  high 
school  largely  increased.    The  fact  that  it 

^  Presented  at  the  second  decennial  celebration 
of  Clark  University,  Worcester,  Mass.,  September 
16,  1909. 


is  science  that  has  produced  the  great  ma- 
terial advance  of  the  past  century  makes 
it  certain  that  in  the  further  turning  from 
formal  to  practical  education,  science  will 
play  a  larger  part.  It  is  the  purpose  of 
this  paper  to  inquire  into  the  manner  in 
which  these  changing  conditions  are  react- 
ing on  the  high  school  course  in  chemistry, 
and  to  discuss  some  of  the  considerations 
that  are  determining,  or  should  determine, 
a  new  course  of  study.  The  speaker  wishes 
also  to  discuss,  in  general,  the  problem  of 
high  school  chemistry,  presenting  personal 
and  perhaps  even  extreme  points  of  view. 
.  We  may  classify  the  various  forces  that 
are  shaping  the  new  course  as  external  and 
internal.  In  the  first  class  we  find:  (a) 
a  lessening  of  the  college  influence,  due  to 
a  realization  of  the  necessity  of  educating 
for  other  purposes  than  college  entrance; 
(6)  a  tendency  to  put  chemistry  earlier  in 
the  course  and  to  give  a  second  year  of  it ; 
(c)  what  we  may  call  the  lay  demand  for 
practical  education. 

The  lessened  college  influence  will  give 
to  the  body  of  secondary  teachers  not  only 
greater  freedom  in  the  selection  and  ar- 
rangement of  their  material,  but  what  is 
of  even  more  importance,  because  it 
serves  as  a  stimulus  to  their  creative  abil- 
ity, a  realization  of  the  importance  of 
their  own  great  work  and  their  responsibil- 
ity for  it.  The  lack  of  this  kind  of  freedom 
is  in  part  responsible  for  the  condition 
that  exists  to-day  when  the  high  school, 
paying  comparatively  high  salaries,  can 
not  get  enough  good  men,  while  the  college 
apparently  has  more  than  it  needs  at  a 
smaller  compensation.  This  is  not  the 
least  of  the  evils  that  have  resulted  from 
the  college  domination  of  the  high  school. 
Others  have  often  been  pointed  out  and 
are  well  known.  The  course  of  study  can 
never  be  adapted  to  the  real  needs  of  the 
high  school  so  long  as  it  is  framed  by  the 
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college,  at  the  best  a  force  operating  at  a 
distance,  at  the  worst  a  power  acting  for 
needs  it  can  not  know.  The  college,  as  far 
as  the  high  school  was  concerned,  always 
had  the  idea  of  preparation,  not  growth, 
in  mind.  A  thousand  boys  went  through 
a  course  in  chemistry  whose  nature  was 
determined  solely  by  the  needs  of  the  three 
or  four  who  were  to  be  trained  to  be  ex- 
pert chemists.  It  is  often  said  at  this  point 
that  the  course  which  best  prepares  the 
pupil  for  advanced  work  is  also  best  for 
every  other  boy.  It  is  nearer  the  truth  to 
say  that  the  education  which  best  meets 
the  needs  of  the  growing  member  of  the 
human  whole  ought  to  be  the  best  prepara- 
tion for  college. 

Chemistry  earlier  in  the  course  and  per- 
haps a  second  year  of  it ;  the  first  of  these 
conditions  may  bring  dismay  to  many 
teachers ;  the  second,  delight  to  all,  surely. 
Certainly  some  changes  in  the  traditional 
course  are  necessary  in  teaching  chemistry 
in  the  second  year.  On  this  point  the 
speaker  can  refer  to  an  experience  cov- 
ering nearly  seven  years.  During  all 
that  time  chemistry  has  been  taught  to 
some  second-year  students.  At  times 
fourth-year  students  and  second-year  stu- 
dents have  been  taking  nearly  the  same 
course  simultaneously  in  separate  classes; 
at  other  times  the  two  terms  of  students 
have  been  mixed  in  the  same  class.  In 
both  cases  a  certain  degree  of  success  with 
the  second-year  students  has  been  obtained, 
even  if  we  judge  by  no  other  standards 
than  results  of  college  entrance  and  state 
board  examinations.  Speaking  for  the 
moment  from  the  standpoint  of  the  college 
entrance  syllabus,  but  little  change  is  neces- 
sary to  adapt  the  chemistry  to  second-year 
students.  A  less  rigorous  insistence  on 
the  philosophical  development  of  the  atomic 
and  other  hypotheses  seems  to  be  the  most 
necessary  item  of  change.     In  any  case,  as 


far  as  the  ability  of  the  student  to  compre- 
hend is  concerned,  the  difference  between 
individuals  is  much  greater  than  the  differ- 
ence between  second-  and  fourth-year 
classes.  The  general  average  of  work  is 
considerably  better  in  fourth-year  classes, 
but  this  is  explained  largely  by  the  drop- 
ping out  of  weak  material. 

To  meet  the  demand  for  practical  educa- 
tion, we  find  that  there  is  a  decided  tend- 
ency to  introduce  into  the  high  school  a 
great  deal  more  of  chemical  technology 
than  there  was  in  the  older  course.  TJiere 
are  some  who  go  so  far  as  to  say  that  the 
high  school  ought  to  give  the  pupil  a  means 
of  earning  his  living ;  that  chemistry  shoujd 
be  taught  so  as  to  fit  him  for  some  direct 
employment  in  practical  occupations. 
While  admitting  this  as  a  possible  ideal, 
the  view  implies  such  an  extreme  change 
in  the  character  of  the  high  school  that  it 
is  not  advisable  to  take  it  into  considera- 
tion in  the  present  discussion,  except  to 
admit  that,  given  time,  it  would  be  possible 
to  accomplish  this  result.  Along  with  the 
demand  for  technical  education,  we  find  a 
tendency  to  fill  the  course  with  a  great  deal 
of  matter  that  is  associated  with  the  home 
and  every-day  life.  These  two  demands 
have  come  largely  from  without.  They 
have  done  great  good  and  have  added  much 
to  the  human  interest  of  our  science.  We 
teachers  are  very  prone  to  an  academic 
point  of  view,  and  the  stimulus  has  been  a 
needed  one.  Yet  with  the  good,  there  is 
some  danger.  There  is  a  tendency  in  some 
quarters  to  emphasize  the  technological  de- 
tails of  processes,  to  fill  the  discussion  with 
technical  terms,  so  that  the  pupils'  talk 
bristles  with  tuy&res  and  downcomers  and 
the  particular  names  of  the  many  towers 
that  find  application  in  manufacturing 
chemistry.  The  chief  evil  of  this  kind  of 
instruction  is  that  it  produces  rather  showy 
results,  it  seems  to  indicate  more  knowledge 
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than  really  exists.  Moreover,  a  technical 
process  of  to-day  is  a  very  complicated 
thing.  It  is  improved  every  year  and  we 
find  to  our  discomfiture,  on  visiting  the 
factory,  that  the  process  we  have  so  care- 
fully learned  from  the  text-book  diflfers  in 
a  hundred  details  from  that  actually  em- 
ployed. 

The  chemical  interpretation  of  the  ordi- 
nary phenomena  of  the  household  is  a  very 
interesting  matter.  Unfortunately  many 
of  these  interpretations  are  very  complex, 
others  are  unknown.  Some  are  simple 
enough  to  be  comprehended  by  a  beginner, 
and  certain  food  tests  and  the  like  can  be 
taught  so  that  the  pupil  can  go  through 
them  in  a  more  or  less  mechanical  fashion. 
But  surely  these  do  not  constitute  a  suitable 
vehicle  for  the  transmission  of  that  highly 
organized  mass  of  knowledge  and  way  of 
thinking  which  we  know  as  chemistry.  The 
intellectual  and  material  advance  that  our 
science  has  brought  to  the  world  has  not 
come  from  the  knowledge  of  isolated  test- 
tube  reactions,  but  from  the  brilliant  im- 
aginings of  the  authors  of  its  great  hypoth- 
eses, from  the  realizations  of  its  tremendous 
generalizations,  from  the  perceptions  of 
most  -  deeply  hidden  relationships  among 
the  things  that  we  call  matter.  If  this 
that  we  teach  our  pupils  is  to  bear  the.  name 
of  chemistry,  it  must  give  them  at  least  a 
glimpse  of  these  deeper  things.  Technolog- 
ical chemistry  and  household  chemistry 
have  a  very  proper  place  in  the  high-school 
course,  but  they  should  not  be  over  empha- 
sized. They  afford  the  illustrative  material 
which  the  good  teacher  will  constantly  use 
to  give  interest  to  his  work  by  showing  what 
good  the  science  has  brought  to  mankind. 
But  a  course  composed  almost  wholly  of 
such  material,  as  has  been  proposed,  would 
not  be  chemistry,  and  it  would  probably 
not  be  science.  There  would  be  an  absence 
of  principles,  of  relationships.  A  pupil 
might   indeed  learn   that  there   exists   a 


simple  process  for  the  manufacture  of  soda^ 
but  he  would  not  share  in  any  degree  the 
kind  of  thinking  that  has  made  this  and  a 
thousand  other  processes  possible.  I  hold 
that  it  is  our  chief  duty  to  give  him  this 
kind  of  knowledge. 

Coming  then  to  the  internal  considera- 
tions which  shall  help  shape  our  new  course 
of  study,  we  must  inquire  what  high  school 
chemistry  should  seek  to  accomplish  for  the 
pupil.  One  way  of  answering  this  queck 
tion  is  by  asking  ourselves  what  it  has  done 
for  us  as  individuals.  We  know  that  it 
has  made  us  broader  men  and  freer  human 
beings,  and  it  is  fitting  that  we  should  seek 
to  have  our  pupils  attain  in  some  degree 
this  high  end.  Again,  it  is  certain  that  one 
who  has  been  through  a  good  course  in 
chemistry,  who  has  learned  the  principles 
of  chemical  action,  and  comprehended  the 
great  laws  that  the  science  has  revealed, 
looks  upon  the  world  about  him  in  an  alto- 
gether new  way,  so  much  so  that  with  the 
increase  in  the  general  knowledge  of  sci- 
ence there  is  being  produced  a  new  type 
of  world  mind.  Our  pupils  must  be  taught 
so  that  they  shall  share  in  this  new  world 
mind. 

THE  LABOBATOBY  ASPECT  OF  THE  COUBSE 

The  course  will  continue  to  be  based  on 
experiment,  tie  amount  of  laboratory  work 
being  limited  only  by  the  physical  possi- 
bilities of  the  situation.  The  experiment 
will  precede  the  class  discussion  in  order 
that  the  pupil  may  conceive  the  things  that 
he  is  talking  about  as  realities.  Chemical 
thinking  can  not  go  far  without  these  defi- 
nite conceptions.  It  requires  images  of 
real  things,  and  it  is  this  point  of  view  that 
should  determine  the  character  of  our 
laboratory  work.  There  seems  to  be  con- 
siderable difference  of  opinion,  if  not  eon- 
fusion,  on  this  point 

There  is  the  point  of  view  which  assumes 
that  it  is  the  purpose  of  the  experiment  to 
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prove  the  statement  of  the  teacher  or  the 
text.  Because  there  was  so  much  that  was 
bad  in  reliance  upon  authority  in  older 
t3rpes  of  education,  it  is  felt  that  science 
must  hare  none  of  this,  but  must  accom- 
pany everything  by  rigorous  proof.  Fol- 
lowing this  method  at  its  worst,  the  pupil 
is  stimulated  into  a  condition  of  perpetual 
doubt.  He  meets  every  statement  with  a 
but,  and  has  rather  the  air  of  believing 
that  some  scientific  charlatanry  is  being 
imposed  on  him.  This  is  wrong;  science 
does  not  have  this  attitude  of  perpetual 
doubt.  It  requires  the  most  rigorous  proof 
from  discoveries  of  new  things,  but  if  each 
of  us  had  demanded  ocular  demonstration 
at  each  step  in  our  advancing  knowledge, 
we  should  probably  still  be  somewhere  in 
the  realm  of  descriptive  inorganic  chem- 
istry. Moreover,  it  is  a  serious  scientific 
mistake  to  let  the  pupil  think  that  a  single 
experiment  performed  under  the  ordinary 
condition  of  the  beginner's  laboratory 
proves  much  of  anything.  If  it  does,  the 
speaker  has  seen  many  curious  things 
proved  in  his  time.  Let  us  be  frank :  these 
experiments  show  at  best  the  line  of 
thought  by  which  the  proof  is  obtained. 
They  illustrate  the  proof— they  do  not 
give  it. 

Nor  does  the  theory  that  the  pupil 
should,  in  the  laboratory,  rediscover  the 
fundamental  truths  of  the  science,  give  us 
a  right  basis  for  experimental  work.  Fol- 
lowed to  the  extreme,  this  method  soon 
reduces  itself  to  an  absurdity.  Take,  for 
example,  the  experiments  of  Lavoisier, 
which  afford  such  an  excellent  starting 
point  in  the  teaching  of  the  subject.  The 
pupil  is  given  some  metals  and  a  balance, 
and  is  supposed,  in  an  hour  and  a  half,  to 
rediscover  what  it  took  the  best  minds  the 
world  then  possessed  several  centuries  to 
accomplish.  The  fact  the  pupil's  labora- 
tory record,  duly  attested  by  the  teacher, 
indicates   that   he    independently    accom- 


plished this  prodigious  feat  is  a  comment 
on  the  system.  All  that  is  done  in  this 
method  at  its  best,  is  the  arousing  of  the 
pupil's  curiosity,  which  is  later  gratified  by 
judicious  suggestions  at  the  proper  moment 
from  the  teacher.  There  is  no  rediscovery ; 
the  line  of  thought  has  simply  been  re^ 
traced,  and  the  big  steps  have  been  taken 
by  the  teacher.  To  be  a  discoverer  you 
must  be  the  author  of  your  own  curiosity. 
Another  trouble  with  this  method  is  that 
once  committed  to  it  the  teacher  is  driven 
to  curious  round-about  expedients  to  pre- 
vent the  pupil's  having  knowledge  in  ad- 
vance of  the  thing  he  is  going  to  see.  There 
are  hundreds  of  instances  where  the  pupil 
should  have  this  knowledge  in  advance. 

The  speaker  is  more  and  more  convinced 
that  while  the  laboratory  should  to  a  cer- 
tain extent  seek  to  accomplish  the  things 
which  the  holders  of  two  points  of  view 
consider  desirable,  its  real  purpose  is  to 
afford  illustrative  material,  and  by  illus- 
trative material  he  means  that  which  will 
give  concrete  ideas—images— of  things  and 
processes.  One  might  read  hundreds  of 
pages  about  chlorine,  but  if  he  had  never 
seen  it  he  would  never  know  it.  This  is 
the  great  work  of  the  laboratory  method, 
to  teach  things  and  not  literal  symbols  for 
them.  We  should  seek  this  end,  and  let 
other  considerations  give  way  to  it. 

And  we  shall  not  neglect  to  exercise  the 
pupil's  scientific  imagination.  Chemical 
thinking  requires  this  faculty.  After  he 
has  been  well  grounded  in  the  nuijthod  of 
the  laboratory,  we  shall  want  the  pupil  to 
learn  to  foresee  chemical  possibilities.  The 
progress  of  the  science  has  been  by  the 
working  together  of  experiment  and  imag- 
ination, the  one  reacting  upon  the  other 

and  each  suggesting  in  turn  new  steps  in 
the  advancing  knowledge. 

THE    CLASS-BOOM    ASPECT    OF    THE    COURSE 

It  is  no  longer  being  framed  exclusively 
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for  the  college  entrance  requirement;  our 
course  will  not  require  us  to  cover  so  much 
material  as  it  did  formerly.  Discussion  of 
the  rare  elements  and  their  compounds  will 
give  way  to  a  more  intensive  study  of  those 
that  show  typical  chemical  actions,  and 
establish  the  main  lines  of  thought.  We 
shall  prefer  to  do  this  by  reference  to  the 
things  of  the  practical  life  where  we  can, 
but  we  will  not  go  into  the  chemistry  of 
foods,  dyes,  textiles  and  the  like,  knowing 
that  this  matter  is  far  too  complex  for  us 
to  use  in  establishing  the  laws  and  rela- 
tionships that  are  necessary  for  a  compre- 
hension of  the  science.  We  shall  draw 
from  every  aspect  of  chemistry  in  our  effort 
to  establish  the  principles  of  chemical  ac^ 
tion.  Our  teaching  may  grow  less  de- 
scriptive and  more  dynamic.  We  may  find 
it  better  to  study  types  of  chemical  action 
than  to  study  elements  and  compounds.  As 
suggestion  along  this  line,  we  might  pro- 
ceed, after  reaching  the  definitions  of 
chemical  action,  element  and  compound,  to 
the  general  study  of  simple  decompositions, 
using  many  experimental  illustrations.  We 
would  bring  in  the  ideas  of  stability  and 
heat  of  formation.  We  would  then  pro- 
ceed to  direct  combinations,  simple  replace- 
ments, and  so  on  until  finally  the  pupil 
would  have  a  very  good  idea  of  the  com- 
paratively few  types  of  chemical  action. 
He  would  acquire  incidentally  a  very  prac- 
tical descriptive  knowledge. 

Our  course  will  necessarily  continue  to 
pay  a  large  amount  of  attention  to  chem-i 
ical  theories,  in  order  that  we  may  have  the 
means  of  seeing  analogies  and  interpreting 
results.  The  mechanism  of  chemical 
changes  is  so  far  removed  from  direct  ob- 
servation by  the  senses  that  any  attempt 
to  comprehend  these  must  be  largely  by 
aid  of  the  imagination.  The  atomic  theory 
has  given  us  a  splendid  instrument  for  this 
purpose.  We  should  retain  it  even  if  it 
had  done  nothing  more  than  give  us  a  sys- 


tem of  chemical  formulas,  or  made  it  pos- 
sible to  represent  chemical  actions  by  equa- 
tions. Only  one  who  has  attempted  to 
teach  chemistry  without  the  use  of  these 
symbols  can  fully  appreciate  what  a  tre- 
mendous aid  they  are.  We  shall  therefore 
want  to  establish  the  atomic  theory  ration- 
ally, and  to  show  how  formulas  are  deter- 
mined. This  is  perhaxMS  the  most  difficult 
part  of  our  work,  but  the  fact  that  many 
pupils  fail  utterly  to  comprehend  this  mat- 
ter is  no  ground  for  its  omission  from  the 
course.  There  are  many  who  succeed,  and 
we  must  not  forget  that  those  who  fail  at 
least  learn  that  such  knowledge  was  ac- 
quired by  human  reasoning  and  patient 
experimenting.  We  should  make  our 
pupils  feel  that  these  theories  are  very 
practical  things  indeed,  since  it  i&  largely 
by  their  aid  that  the  science  has  advanced 
and  brought  material  benefits  to  mankind. 

We  have  in  the  past  been  given  to  con- 
siderable drill  in  certain  types  of  chemical 
problems,  largely  because  of  the  demands 
of  college  entrance  examinations.  There 
has  been  a  good  deal  of  mental  gymnastics 
in  the  matter.  These  calculations  should 
be  taught  in  a  less  formal  way ;  the  labora- 
tory is  the  best  place  to  do  it.  Let  the 
pupil  calculate  from  the  equations  the 
quantities  of  substances  he  needs  for 
his  reaction,  and  then  actually  mix  them  in 
these  proportions.  Let  him  get  practise  in 
correcting  gas  volumes  in  the  course  of  ex- 
periments involving  simple  gas  measure- 
ments. Knowledge  acquired  in  this  way 
has  a  far  greater  staying  quality  than  that 
obtained  in  formal  class-room  drill. 

As  we  have  already  said,  chemical  tech- 
nology will  find  a  place  in  the  course,  but 
it  must  be  taught  by  principle  too.  In  the 
Solvay  process,  for  example,  it  is  more 
important  that  the  pupil  should  get  the 
idea  of  precipitation  by  differences  in  solu- 
bility than  that  he  should  know  the  me- 
chanical details  of  the  carbonating  towers. 
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It  is  more  important  he  should  know  that 
the  process  is  only  commercially  profitable 
because  the  ammonia  is  recovered,  thus  get- 
ting hold  of  the  principle  of  the  utilization 
of  by-products,  than  that  he  should  know 
the  factory  terms  for  the  machinery  and 
operations.  A  good  course  in  manufac- 
turing equipment,  in  which  different  types 
of  furnaces,  towers  and  the  like  were 
grouped  and  compared  might  be  of  great 
practical  and  educational  importance.  But 
isolated  bits  of  such  information  have  no 
such  value. 

Our  high-school  chemistry  might  well 
include  a  treatment  of  more  organic  com- 
pounds than  it  has  in  the  past.  This, 
knowledge  can  readily  be  acquired  by  ref- 
erence to  inorganic  types.  So  many  of  the 
simpler  derivatives  of  the  hydrocarbons 
are  things  of  every-day  life  that  in  order 
to  include  them  we  can  afford  to  sacrifice 
some  of  the  things  of  the  traditional  ele- 
mentary course.  The  pupil  needs,  more- 
over, some  intimation  of  the  character  and 
extent  of  the  organic  branch  of  the  science. 

In  conclusion,  the  speaker  feels  that  the 
best  hope  for  the  improvement  of  high 
school  chemistry  lies  in  discussions  of  the 
kind  we  are  engaged  in  this  morning.  The 
experimental  end  of  our  work  has  been  so 
new  and  interesting  that  much  of  our  time 
has  been  spent  on  these  matters.  But  the 
time  is  at  hand  when  a  reconsideration  of 
the  course  as  a  whole  in  its  general  rela- 
tions would  be  of  benefit  to  the  teaching  of 
the  elementary  science. 

Jesse  E.  Whitsit 

Db  Witt  Clinton  High  School, 
New  York  City 


CHEMISTRY    IN    SECONDARY   SCHOOLS  "^ 

It  is  not  necessary  in  a  gathering  such 
as  this  to  recount  the  stages  in  the  history 

^Presented  at  the  second  decennial  celebration 
of  Clark  University,  Worcester,  Mass.,  September 
16,  1909. 


of  chemistry  teaching  in  secondary  schools 
—how,  from  the  purely  descriptive  nat- 
ural philosophy  of  the  early  college  we 
finally  essayed  the  teaching  of  chemistry 
and  physics  as  sciences;  how  the  miscel- 
laneous encyclopedic  instruction  has  been 
replaced  by  courses,  designed,  in  these 
latter  days,  to  develop  power  for  the  pupil 
rather  than  to  impart  knowledge. 

The  changes  in  content  and  method  of 
formal  secondary-school  instruction  have 
been  brought  about  by  the  colleges;  by 
advice,  by  supplying  the  teachers  and 
most  drastically,  by  the  requirements  for 
admission.  While  the  bulk  of  the  class 
might  pass  from  the  school  and  not  be 
heard  from  again,  the  failure  of  a  pupil 
to  pass  the  college  examination  is  quickly 
brought  home  to  the  teacher,  so  that  the 
entrance  examinations  have  become  the 
standard  of  the  school. 

During  the  last  fifteen  years  four  sylla- 
buses have  been  published  which  have  de- 
cidedly affected  the  teaching  of  chemistry 
in  schools ;  in  1894  that  of  the  Committee 
of  Ten,  descriptive  and  general;  in  1898 
a  Harvard  syllabus,  largely  quantitative 
and  scientific  in  method;  in  1900,  the 
syllabus  of  the  College  Entrance  Exami- 
nation Board,  a  plan  for  a  course  I  hesi- 
tate to  classify;  in  1905,  the  last  revision 
of  the  syllabus  of  the  New  York  Depart- 
ment of  Education,  a  historico-systematic 
course. 

There  is  almost  nothing  in  common  to 
these  four  courses,  and  although  the  Col- 
lege Entrance  Examination  Board  main- 
tains and  strengthens  its  hold  upon  the 
schools  it  has  never,  fortunately  for  the 
pupils,  conducted  its  chemistry  examina- 
tion in  accordance  with  its  syllabus. 

If  we  examine  the  texts  to  find  what  is 
being  taught  in  high  schools  we  find  the 
chemistry  text-books  to  be  descriptive  or 
theoretical;    very    few    have   successfully 
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combined  the  two.  The  descriptive  texts 
usually  become  encyclopedic,  try  to  in- 
clude all  the  elements,  strange  compounds, 
the  latest  processes  and  weird  discoveries, 
often  curtailing  or  entirely  displacing 
those  common  things  we  are  too  liable  to 
take  for  granted  that  every  one  knows. 
The  theoretic  texts  are  largely  the  product 
of  college  men.  These  tend  to  become  too 
abstract  and  sacrifice  the  pupil  to  the  sub- 
ject. One  elementary  text  of  very  wide 
use  devotes  two  pages  to  a  discussion  of 
the  action  of  bleaching  powder,  but  does 
not  state  how  it  is  used  or  for  what  goods. 

If  a  subject  is  to  be  treated  as  a  science 
many  facts  must  be  given  and  understood 
in  order  that  the  pupil  may  acquire  a 
comprehensive  idea  of  the  subject.  It  is 
folly  to  expect  thorough  understanding 
of  a  part  without  a  general  knowledge  of 
the  whole.  The  high  schools  can  not  train 
chemists  or  engineers.  Time  and  cost  do 
not  admit  of  such  intensive  science  teach- 
ing, even  if  it  is  desirable.  Such  teaching 
should  be  left  to  the  college. 

If  we  take  the  pupils  as  we  find  them  in 
our  large  city  high  schools  they  are  not 
well  informed  and  have  little  opportunity 
to  be.  They  live  in  a  complex  environ- 
ment. The  city  boy  or  girl  is  brought  in 
contact  with  but  few  simple  phenomena; 
a  push  of  a  button— a  bell  is  rung; 
another  push— a  door  is  unlocked;  another 
push— a  light  appears.  The  modem 
apartment  is  a  complicated  structure 
operated  by  buttons.  If  we  look  for 
chemical  actions  within  this  pupil's 
sphere  we  find  them  to  be  rather  few,  too 
familiar  to  hold  the  attention  or  too  com- 
plicated to  tempt  analysis.  He  comes  in 
contact  with  but  few  elements  and  but  few 
pure  compounds.  Steel  is  to  him  a  spe- 
cially pure  iron,  zinc  is  the  metal  used  in 
batteries,  tin— used  for  cans,  sulphur 
smells  bad.    He  has  often  been  told  that 


soda  water  contains  no  soda.  Soap  is 
useful  in  cleaning,  as  it  eats  dirt  as  an  acid 
''eats  metals."  A  material  involving 
electric  means  is  necessarily  superior. 

The  tendency  to  centralization  in  driv- 
ing out  small  industrial  establishments  has 
narrowed  the  child's  opportunities  for  ob- 
servation. The  shops  of  the  blacksmith, 
carpenter  and  soap-maker  where  he  learned 
the  art  of  critical  observation  and  learned 
some  things  not  taught  in  school,  have  been 
withdrawn  behind  doors  marked  **no  ad- 
mission." 

The  classes  of  our  large  schools  are 
mixed  as  to  sex,  race  and  ability.  It  is 
often  said  with  pride  that  our  urban  pop- 
ulation is  cosmopolitan,  but  that  the  sec- 
ond generation  from  the  emigrant  is 
acquainted  with  American  ways.  Ad- 
mitting that  the  second  generation  may  be 
somewhat  acquainted  with  American  ways, 
we  must  also  admit  that  the  population 
of  our  large  cities  is  becoming  mongrel. 
The  mongrel  is  never  stable  and  is  rarely 
successful.  The  psychology  of  the  mon- 
grel is  analogous  to  that  of  the  mob.  Is  it 
not  then  asking  too  much  that  children 
one  or  two  generations  from  barbarity 
should  be  put  through  the  same  course 
and  be  expected  to  meet  the  same  educa- 
tional standards  as  the  natives  of  Massa- 
chusetts f 

The  tendency  of  education  at  present 
is  the  development  of  power,  of  ability  to 
reason,  to  think.  We  may,  indeed,  ask  if 
the  drill  along  this  line  has  not  been 
pushed  so  far  at  times  as  to  neglect  giving 
something  to  think  about.  The  school,  un- 
like the  college,  works  by  the  clock,  the 
work  must  be  cut  to  fit  the  time,  thus  we 
often  find  a  few  facts  or  questions  are 
presented  in  such  a  way  that  but  one  con- 
clusion is  possible.  This  is  called  induc- 
tive teaching— teaching  to  reason. 

It  makes  the  work  easier  for  the  teacher 
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if  the  work  can  be  made  to  follow  a  mathe- 
matical model,  so  problems  come  to  take 
an  important  place.  The  work  becomes 
quantitative  and  is  now  held  to  develop 
thought,  originality  and  logical  reasoning. 
But  the  problem  in  elementary  chemistry 
is  usually  of  type  form,  and  is  not  the 
teacher  largely  sponging  on  the  power 
drilled  into  the  pupil  by  the  mathematics 
teacher  t  The  English  of  the  schools  is 
criticized  by  college  and  business  men 
alike.  I  believe  a  clear,  concise  exposition 
of  phenomena  in  correct  language  wiU  be 
of  more  benefit  to  the  pupil  than  any  num- 
ber of  problems  in  chemical  arithmetic. 

The  pupiLs  I  have  in  mind  are  the  ordi- 
nary ones  in  large  schools,  thirteen  to  six- 
teen years  of  age,  girls  and  boys.  Only  a 
small  percentage  will  go  to  college,  some 
will  go  to  business,  some  to  be  clerks,  some 
home  make^,  some  teachers.  They  have 
been  herded  in  elementary  schools,  taught 
at  in  bulk.  They  are  deficient  in  English 
and  any  correct  notions  of  the  activities 
of  the  world.  It  is  the  business  of  the 
high  school  to  supplement  the  elementary 
school  and  by  its  specialization  correct  the 
errors  of  the  grades  and  systematize  the 
instruction.  College  preparation  is  only 
incidental. 

A  large  amount  of  knowledge  is  not 
needed  in  practical  life  so  much  as  the 
power  to  do  things,  but  knowledge  cer- 
tainly increases  power.  While  we  must  be 
able  to  do  one  thing  well  even  a  super- 
ficial knowledge  of  many  things  is  not  to 
be  despised.  Good  judgment,  ability  to 
arrive  at  accurate  conclusions  from  given 
data  is  most  essential,  but  if  we  look  closely 
a  large  part  of  what  is  commonly  called 
reasoning  is  but  rehearsing  of  formulie. 
Good  judgment  can  not  be  taught.  So  few 
of  our  pupils  will  ever  be  so  situated  that 
they  need  reason  independently  concern- 
ing chemical  phenomena  that  it  is  scarcely 


justifiable  to  foist  the  time  and  cost  of 
such  instruction  on  the  public. 

Where  and  how  can  chemistry  accom- 
plish the  most  good  in  the  school  ?  If  the 
object  of  education  is  to  develop  a  youth 
most  completely,  to  make  a  well-rounded 
individual,  to  make  him  feel  an  intelligent 
interest  in  the  activities  of  the  world,  it  is 
not  necessary  that  each  factor  in  such  a 
total  should  be  well  rounded.  A  number 
of  smooth,  well-rounded  sticks  will  make 
a  very  insecure  bundle,  but  if  some  of  the 
sticks  are  somewhat  rough  the  bundle  may 
not  appear  so  elegant  but  it  will  be  more 
firm.  Chemistry  touches  every  phase  of 
human  activity.  It  requires  language  for 
its  expression,  mathematics  for  its  deter- 
mination, physics  for  its  operation.  Its 
history  is  the  history  of  the  world. 

It  would  be  impossible  to  find  a  better 
subject  than  cheinistry  to  bind  together 
the  school  work,  to  systematically  furnish 
splinters  to  make  the  bundle  strong.  The 
domestic  science  teacher^  the  biology 
teacher  and  the  physics  teacher  give  some 
splinters  of  information  which  they  call 
chemistry  and  build  their  work  upon  this 
basis,  usually  indigestible  definitions.  A 
systematic  course  in  elementary  science 
should  be  placed  in  the  first  year  of  the 
high  school,  designed  to  impart  that  infor- 
mation of  things  and  processes  we  might 
well  expect  every  one  to  know.  This 
might  be  followed  later  by  a  course  more 
thorough. 

We  now  expect  our  pupils  to  specialize 
as  soon  as  they  leave  the  elementary 
schools  and  to  prepare  for  some  life  work. 
He  or  she  knows  nothing  of  human  activ- 
ities out  in  the  everyday  world,  there  is 
practically  no  place  in  the  school  curricu- 
lum where  this  is  taught.  We  have  trade 
schools,  vocation  schools,  commercial 
schools,  not  to  mention  others  all  of  which 
require  him  to  specialize  before  showing 


982 


SCIENCE 


[N.  S.  Vol.  XXXI.  No.  808 


him    any    general    plan    from    which    to 
choose  or  guiding  his  choice. 

The  pupil  who  will  receive  no  further 
school  instruction  can  in  a  year  be  given  a 
good  knowledge,  by  a  teacher  with  ade- 
quate equipment,  of  many  of  the  facts  of 
elementary  chemistry  relating  to  our  daily 
life  and  its  activities — a  knowledge  suffi- 
cient in  most  cases  to  excite  a  lasting  in- 
terest in  natural  phenomena  and  to  cause 
the  student  to  seek  explanation.  There  is 
a  multitude  of  chemical  facts  which  con- 
cern the  boy  who  goes  into  the  shop  or 
office  or  behind  the  counter,  and  which  he 
should  know.  The  girl  who  will  stop  at 
home  or  teaches  others'  children  is  also 
concerned  with  chemical  phenomena, 
chemical  information  which  has  been 
crowded  out  of  her  curriculum  to  make 
room  for  more  cultured  and  less  mussy 
subjects. 

Adhering  to  traditional  procedure,  our 
science  courses  have  become  pseudotheo- 
retical  or  pseudotechnical ;  it  is  time  we 
had  one  systematically  informational  and 
practical.  Facts  are  as  important  as  ex- 
planations and  should  precede  them.  Such 
a  course  need  not  pretend  completeness  in 
any  line.  It  might  be  comparative  rather 
than  critical.  It  would  not  attempt  to  re- 
discover or  verify  natural  laws,  but  would 
aim  to  cultivate  the  powers  of  observation 
and  of  accuracy  of  description,  to  express 
ideas  of  phenomena  in  simple,  direct  Eng- 
lish rather  than  to  hide  incohe;rent  thought 
behind  a  big  name  or  a  slang  expression. 

In  a  first  course  in  chemistry,  atoms, 
molecules,  ions  and  many  other  terms 
might  be  omitted  altogether.  They  are  but 
words,  the  modern  idea  of  an  atom  is  in- 
comprehensible to  one  without  a  wide 
knowledge  of  chemistry.  Theory  should 
be  eliminated  as  much  as  possible,  making 
the  course  treat  of  facts,  their  sequence 
and  relation  to  one  another.     Numerical 


problem  solving  should  take  but  a  small 
part  in  recitation  work.  No  more  can 
come  out  of  an  equation  than  we  put  into 
it.  It  can  not  develop  originality. 
'  Such  a  course  for  children  of  twelve  to 
thirteen  years  would  need  simplicity  in  its 
treatment.  Faraday's  lectures  to  chil- 
dren are  a  model  in  this  respect.  Ost- 
wald's  **  Conversations"  show  how  some 
complicated  things  may  be  dealt  with 
simply. 

I  would  have  such  a  course  give  infor- 
mation concerning  natural  phenomena 
and  the  work  of  man,  show  what  is  being 
done,  and  how,  without  technical  detaiL 

I  would  give  the  pupil  something  to 
know.  Facts  that  are  worth  knowing  in 
and  of  themselves— facts  that  concern 
himself,  his  food,  his  clothing,  his  shelter 
and  his  work.  Concerning  the  things  he 
or  she  will  meet  in  life,  no  matter  whether 
the  future  be  as  a  chemist,  a  bookkeeper 
or  in  the  kitchen.    The  material  is  ample. 

The  subject  might  be  systematized  by  its 
applications  rather  than  the  traditional 
order.  Study  topics  rather  than  elements; 
study  detergents,  not  soap;  study  bleach- 
ing rather  than  peroxide  or  bleaching 
powder.  The  development  of  the  race 
through  the  stone,  bronze  and  iron  age  has 
depended  largely  upon  his  chemical 
knowledge.  Let  us  study  the  metals  in 
their  metallic  aspects  rather  than  accord- 
ing to  the  periodic  table. 

Foods,  clothing,  materials  of  utility  and 
convenience  or  of  commerce  often  can  not 
be  rationally  treated  by  the  present  sys- 
tems of  our  texts,  but  a  suitable  systemati- 
zation  might  easily  include  these;  what 
they  are,  how  they  are  produced  and  what 
they  do. 

In  its  effects  upon  the  pupil  and  school, 
we  may  be  sure  that  pupils  who  have  seen 
something  of  the  general  trend  of  the  in- 
struction through  a  systematic  preliminary 
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course  will  feel  more  interest  to  continue 
study  and  will  accomplish  more  and  better 
work  in  later  courses. 

Michael  D.  Sohon 

MoBBis  High  School, 
New  Yobk,  N.  Y. 


THE    AMERICAN    MEDICAL    ASSOCIATION^ 

The  St.  Louis  session  of  the  American  Med- 
ical Association  was  an  unqualified  success. 
From  the  scientific  point  of  view,  and  from 
the  effect  in  the  promotion  of  a  closer  and 
more  harmonious  organization  of  the  profes- 
sion, as  well  as  of  social  interest,  little  more 
could  have  been  desired.  The  registration 
was  a  little  over  four  thousand,  a  number 
exceeded  only  twice — at  Boston  and  at 
Chicago. 

In  the  scientific  interest  and  in  the  earnest- 
ness and  fulness  of  the  discussions  on  the 
topics  presented  the  section  meetings  equaled 
or  surpassed  those  of  any  previous  session. 
Every  section  had  profitable  meetings  and  the 
attendance  in  each  was  good.  Especially 
notable  were  the  symposiums  in  the  Section 
on  Preventive  Medicine  and  Public  Health 
on  hookworm,  pellagnra  and  typhoid  fever,  and 
in  the  Section  on  Pathology  and  Physiology 
on  cancer — subjects  which,  aside  from  their 
interest  to  the  profession,  have  particular  in- 
terest for  the  public,  because  of  the  wide- 
spread morbidity  and  mortality  which  they 
cause,  especially  in  the  instances  of  typhoid 
fever  and  cancer.  Indeed,  it  is  interesting  to 
note  the  many  points  at  which  the  papers 
throughout  the  whole  program  of  this  session 
touched  the  public  directly  in  the  matter  of 
hygiene,  sanitation  and  prevention.  It  is  a 
reflection  of  the  wide-spread  interest  of  the 
public  in  what  is  being  done  in  medicine.  In 
many  respects  the  Section  on  Preventive 
Medicine  was  the  most  interesting  of  the 
session.  Cancer,  with  its  frightful  mortality 
and  increasing  prevalence,  was  probably  the 
most  prominent  subject  of  the  session,  being 
considered  in  one  or  more  of  its  aspects  in 
almost   every   section,   far   outshadowing   tu- 

^  From  the  Journal  of  the  ABsociation. 


berculosis  in  this  respect.  In  some  of  the 
other  sections  symposiums  on  diabetes,  the 
infectious  diseases  and  eclampsia,  with  the 
discussions,  served  to  clear  the  atmosphere 
about  many  mooted  questions.  There  were 
many  other  interesting  features  of  the  scien- 
tific program,  but  space  forbids  further  men- 
tion of  them  here. 

The  meetings  of  the  house  of  delegates  were 
harmonious  throughout.  Each  succeeding 
year  the  reference  committees  are  doing  more 
and  more  work,  making  it  possible  to  investi- 
gate thoroughly  all  the  various  propositions 
that  coifie  before  the  house;  and  thus  the 
house  is  able  to  accomplish  much  more,  and 
to  do  the  work  in  a  deliberate,  satisfactory 
manner.  Of  the  important  things  done  by  the 
house  of  delegates,  one  was  the  creation  of  a 
new  Section  on  Genito-urinary  Diseases,  as 
petitioned  for  by  many  members  doing  work 
in  that  line.  Another  was  the  creation  of  the 
Council  on  Health  and  Public  Instruction, 
which  is  to  have  charge  of  the  work  formerly 
done  by  several  overlapping  committees,  cover- 
ing such  matters  as  preventive  medicine,  med- 
ical legislation,  economics,  public  instruction 
in  medical,  sanitary  and  hygienic  questions, 
etc.  The  council  will  organize  complete  ma- 
chinery to  facilitate  the  attainment  of  these 
objects. 

Any  impression  that  there  was  the  slightest 
lack  of  harmony  in  the  organization  was  dis- 
pelled by  the  work  of  the  house  of  delegates 
and  by  the  spirit  shown  in  the  daily  work; 
and  any  attempted  disparagement  of  the  aims 
and  purx>oses  of  the  American  Medical  Asso- 
ciation was  silenced  by  the  splendid  statement 
of  them  contained  in  the  address  of  President 
Welch  at  the  general  meeting.  That  the  pub- 
lic correctly  understands  these  aims  and  en- 
dorses them  was  evinced  in  the  admirable 
address  of  Governor  Hadley  and  the  other 
gentlemen  who  spoke  at  the  general  meeting. 


TEE     ASTRONOMICAL     OBSERVATORY     OF 
DENISON    UNIVERSITY 

At  Denison  University,  Granville,  Ohio,  the 
new  astronomical  observatory,  presented  by 
Mr.  Ambrose  Swasey,  of  Cleveland,  was  opened 
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on  June  15.  In  the  afternoon  an  address  on 
"  The  Contribution  of  Astronomy  to  General 
Culture"  was  given  by  Edwin  B.  Frost,  of 
the  Yerkes  Observatory,  and  in  the  evening 
an  illustrated  lecture  on  "  The  Bevelations  of 
the  Telescope"  was  delivered  by  John  A. 
Brashear,  of  Pittsburgh. 

The  observatory  is  a  very  beautiful  struc- 
ture of  white  marble,  and  its  interior  finish  is 
in  excellent  harmony  with  the  elegant  exterior. 
The  principal  instrument  is  a  nine-inch  tele- 
scope, with  object-glass  by  the  J.  A.  Brashear 
Company,  with  the  latest  style  of  mounting  by 
Warner  &  Swasey,  complete  in  every  detail, 
and  with  a  filar  micrometer  by  the  same  firm, 
of  which  the  donor  is  vice-president.  A  ^q 
four-inch  combined  transit  and  zenith-tele- 
scope is  also  provided,  together  with  a  chrono- 
graph, all  by  the  same  makers.  The  equip- 
ment also  includes  two  Kiefler  clocks,  for 
mean  and  for  sidereal  time,  and  a  sidereal 
clock  for  the  dome.  The  observatory  is  very 
well  situated  upon  a  high  ridge  commanding 
the  horizon,  and  is  admirably  adapted  for  its 
purpose,  principally  educational,  but  the  equip- 
ment is  also  sufficient  for  useful  contributions 
to  research. 

80IENTIFI0  NOTES  AND  NEWS 

The  Paris  Academy  of  Sciences  has  con- 
ferred the  Janssen  Prize,  consisting  of  a  gold 
medal,  on  Director  W.  W.  Campbell,  of  the 
Lick  Observatory,  University  of  California. 

Dr.  John  Benjamin  Murpht,  professor  of 
surgery  in  Northwestern  University,  has  been 
elected  president  of  the  American  Medical 
Association,  for  the  meeting  to  be  held  next 
year  at  Los  Angeles. 

The  University  of  Pittsburgh  has  con- 
ferred the  doctorate  of  science  on  Professor 
n.  L.  Fairchild,  professor  of  geology  in  the 
University  of  Rochester. 

Dr.  Oscar  Bolza,  professor  of  mathematics 
in  the  University  of  Chicago  since  its  estab- 
lishment eighteen  years  ago,  has  been  made 
non-resident  professor,  and  will  live  in  Frei- 
burg, Germany.  He  will  receive  his  regular 
salary.  i 


We  learn  from  the  Journal  of  the  Ameri- 
can Medical  Association  that  a  bronze  relief 
portrait  of  Dr.  William  Osier  has  been  placed 
in  Osier  Hall  of  the  Medical  and  Chirurgical 
Faculty,  Baltimore.  It  is  by  F.  C.  V.  de 
Vernon,  a  French  sculptor,  and  is  an  enlarge- 
ment of  a  small  one  made  in  1903  by  the 
same  artist  and  now  in  the  Johns  Hopkins 
Medical  Library.  It  will  be  placed  by  the  side 
of  the  Osier  i>ortrait  by  Comer  on  the  north 
wall,  and  on  the  other  side  will  be  hung  the 
Welch  medallion. 

After  nearly  continuous  service  of  nine 
years  in  the  American  Museum  of  Natural 
History,  Director  Hermon  C.  Bumpus  has 
been  granted  a  vacation  by  the  trustees,  be- 
ginning Jime  15.  Dr.  Charles  H.  Townaend, 
director  of  the  New  York  Aquarium,  has  been 
released  from  his  duties  for  the  same  period 
and  has  been  appointed  acting  director  of  the 
museum  during  the  absence  of  Director  Bum- 
pus,  which  will  probably  extend  to  December 
15,  1910.  Professor  Eaymond  C.  Osbum, 
PLD.  (Columbia),  of  the  Biological  Depart- 
ment of  Barnard  College,  has  been  recalled 
from  Naples  to  take  charge  of  the  aquarium, 
during  the  same  period,  under  Director  Town- 
send's  general  sui)ervision.  It  is  the  inten- 
tion of  the  Zoological  Society  to  make  Pro- 
fessor Osbum  a  permanent  member  of  the 
aquarium  staff. 

Dr.  Harvey  W.  Cushino,  of  the  Johns  Hop- 
kins University,  has  been  appointed  chief  of 
the  surgical  staff  of  the  new  Peter  Bent  Brig- 
ham  Hospital  at  Cambridge,  Mass.  The  hos- 
pital, which  is  the  teaching  hospital  of  the 
Harvard  Medical  School,  will  not  be  com- 
pleted until  about  1912.  The  fund  has  been 
accumulating  for  about  twenty-five  years  and 
the  original  bequest  of  ^1,800,000  has  grown 
to  about  $8,000,000. 

Professor  H.  A.  Edson,  of  the  University 
of  Vermont,  has  resigned,  to  accept  a  position 
in  the  Bureau  of  Plant  Industry,  Washington, 
D.  C. 

Dr.  Theodore  Whtttelsey  has  resigned  as 
associate  professor  of  chemistry  in  Northwest- 
em  University  to  become  chief  chemist  of  the 
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Eubber    Begenerating    Go.      His    address    is 
Mishawaka,  Ind. 

Dr.  Chas.  W.  Hargitt,  professor  of  zoology 
in  Syracuse  University  and  director  of  the 
zoological  laboratories,  has  been  granted  leave 
of  absence  for  the  coming  year,  and  will  devote 
his  attention  to  research  at  several  American 
and  European  laboratories. 

Professor  Egbert  H.  Bichards,  of  the 
Massachusetts  Institute  of  Technology,  left  on 
June  10  for  summer  school  work  with  his 
mining  students.  He  was  accompanied  by 
Professor  Bugbee  and  Instructor  Hayward. 
The  party  go  to  Buffalo,  and  from  there  take 
an  ore  steamer  to  Duluth,  where  they  will  see 
the  ore  docks.  They  expect  to  visit  the  Mich- 
igan copper  region  at  Keweenaw  Point,  the 
nickel  mines  at  Sudbury,  Ontario,  and  the 
silver  mines  at  Cobalt,  Ontario. 

The  collection  of  fresh-water  sponges  of  the 
XT.  S.  National  Museum  is  now  being  critically 
examined  by  Dr.  Nelson  Annandale,  superin- 
tendent of  the  Indian  Museum  in  Calcutta, 
an  authority  on  this  subject. 

M.  Darbouz,  permanent  secretary  of  the 
Paris  Academy  of  Sciences,  has  been  elected 
president  of  the  Soci6te  de  secours  des  Amis 
des  Sciences. 

Professor  J.  C.  Ewart,  F.B.S.,  of  Edin- 
burgh, will  give  a  course  of  lectures  on  the 
principles  of  breeding,  at  the  Graduate  School 
of  Agriculture  to  be  held  at  Ames,  la.,  in  July. 

A  BUST  of  Pasteur  was  unveiled  on  June  6 
in  the  garden  of  the  Ecole  Normale  Su- 
perieure,  Paris,  where  was  his  first  laboratory 
and  where  he  taught  for  thirty-seven  years. 

In  memory  of  the  late  Dr.  Howard  T. 
Bicketts,  of  the  University  of  Chicago,  who 
recently  died  in  Mexico  of  typhus  fever  while 
investigating  the  disease,  there  has  been  estab- 
lished in  Bush  Medical  College,  of  the  univer- 
sity, a  prize  of  the  value  of  $26  to  be  awarded 
annually  to  the  student  presenting  the  best 
thesis  embodying  the  results  of  original  in- 
vestigation on  some  topic  relating  to  derma- 
tology. The  prize  will  be  known  as  the 
"Howard  T.  Bicketts  Prize." 


Dr.  William  Henry  Seaman,  examiner  in 
the  U.  S.  Patent  OflBce  and  professor  of  chem- 
istry in  Howard  University,  died  on  June  12, 
at  the  age  of  seventy-three  years. 

There  will  be  a  New  York  State  Civil 
Service  Examination  on  June  25,  for  the  posi- 
tion of  civil  engineer,  at  a  salary  of  $2,224, 
and  of  chemist  in  the  Department  of  Agri- 
culture, at  a  salary  of  $900  to  $1,200. 

Elaborate  plans  for  the  enlargement  of  the 
New  York  Aquarium  are  now  being  prepared 
by  the  Zoological  Society,  under  the  super- 
vision of  Director  Townsend,  by  Mr.  J.  Stew- 
art Barney,  architect.  The  plans  involve 
greatly  improved  architectural  effect  and  will 
treble  the  present  capacity  of  the  aquarium. 
The  institution  is  by  far  the  most  popular  of 
its  kind  in  the  world.  The  attendance,  under 
the  administration  of  the  Zoologfical  Society, 
has  increased  very  rapidly.  This  year  it  will 
probably  equal,  if  not  exceed,  four  and  a  half 
millions. 

Plans  for  the  extension  of  the  American 
Museum  of  Natural  History  are  now  being 
prepared  by  the  trustees,  and  designs  for  the 
new  west  entrance  pavilion  and  transept  on 
Ninth  Avenue  will  soon  be  submitted  to  the 
commissioner  of  parks.  The  committee  on 
building  and  plans  is  also  at  work  upon  de- 
signs for  the  completion  of  the  entire  south 
half  of  the  great  museum  of  the  future.  The 
present  building,  erected  between  1874  and 
1908,  includes  eight  units,  that  is,  the  south 
transept  (the  original  building),  the  south 
entrance  pavilion  (the  second  building),  three 
fagade  wings  (two  on  the  south  and  one  on 
the  west)  and  two  comer  pavilions,  completing 
the  south  facade.  The  plans  now  in  prepara- 
tion contemplate  the  addition  of  six  units 
more,  which  will  complete  the  central  hall  and 
east  and  west  transepts,  the  east  entrance 
pavilion  and  the  southeast  facade. 

We  learn  from  Nature  that  the  valuable 
collections  of  native  African  art  made  by  Mr. 
E.  Torday  in  the  southern  Belgian  Congo  are 
now  being  classified  and  arranged  by  the  au- 
thorities of  the  British  Museum.     The  most 
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tion  than  that  which  exists  at  present  can 
hardly  fail  to  result,  even  though  the  de- 
gree of  recognition  of  secondary  school  in- 
struction may  fall  short  of  that  which 
some  desire. 

H.  P.  Talbot 
Massachusetts  Institute 
I       OF  Technoloot 


BIQH  SCHOOL  CHEMISTRY:  THE  CONTENT 

OF  THE  COURSE^ 

Every  teacher  in  the  high  school  of  to- 
day finds  himself  in  stimulating  circum- 
stances. He  is  obliged  to  question  himself 
closely  as  to  the  part  that  his  subject  plays 
in  the  curriculum,  for,  at  least  in  the 
large  cities,  the  long-discussed  change  in 
the  character  of  the  high  school  is  upon  us. 
The  reason  for  the  change  is  found  in  a 
realization  of  the  facts  that  in  the  past, 
high  school  education  has  been  enormously 
wasteful ;  that  eighty  to  ninety  per  cent,  of 
our  pupils  do  not  complete  the  course ;  that 
only  a  small  part  of  the  remaining  per  cent, 
achieve  the  purpose  for  which  the  whole 
course  has  been  framed,  that  of  entering 
college.  The  evidence  that  the  change  has 
actually  begun  is  found  in  the  establish- 
ment of  trade  and  vocational  schools,  in 
the  frequent  discussion  of  questions  per- 
tinent to  these  points,  and  in  the  statements 
of  principals  and  superintendents  that 
something  must  be  done  to  stop  the  enor- 
mous educational  waste;  and  in  their  dec- 
laration that  the  high  school  must  meet 
real  needs,  must  give  the  boy  or  girl  the 
education  that  is  best  for  him  or  her,  as  a 
member  of  the  human  group,  with  little 
reference  to  college  entrance. 

Among  the  changes  that  are  coming 
from  a  recognition  of  these  facts,  we  find 
the  importance  of  science  in  the  high 
school  largely  increased.    The  fact  that  it 

^Presented  at  the  second  decennial  celebration 
of  Clark  University,  Worcester,  Mass.,  September 
16,  1909. 


is  science  that  has  produced  the  great  ma- 
terial advance  of  the  past  century  makes 
it  certain  that  in  the  further  turning  from 
formal  to  practical  education,  science  will 
play  a  larger  part.  It  is  the  purpose  of 
this  paper  to  inquire  into  the  maimer  in 
which  these  changing  conditions  are  react- 
ing on  the  high  school  course  in  chemistry, 
and  to  discuss  some  of  the  considerations 
that  are  determining,  or  should  determine, 
a  new  course  of  study.  The  speaker  wishes 
also  to  discuss,  in  general,  the  problem  of 
high  school  chemistry,  presenting  personal 
and  perhaps  even  extreme  points  of  view. 
.  We  may  classify  the  various  forces  that 
are  shaping  the  new  course  as  external  and 
internal.  In  the  first  class  we  find:  (a) 
a  lessening  of  the  college  influence,  due  to 
a  realization  of  the  necessity  of  educating 
for  other  purposes  than  college  entrance; 
(6)  a  tendency  to  put  chemistry  earlier  in 
the  course  and  to  give  a  second  year  of  it ; 
(c)  what  we  may  call  the  lay  demand  for 
practical  education. 

The  lessened  college  influence  will  give 
to  the  body  of  secondary  teachers  not  only 
greater  freedom  in  the  selection  and  ar- 
rangement of  their  material,  but  what  is 
of  even  more  importance,  because  it 
serves  as  a  stimulus  to  their  creative  abil- 
ity, a  realization  of  the  importance  of 
their  own  great  work  and  their  responsibil- 
ity for  it.  The  lack  of  this  kind  of  freedom 
is  in  part  responsible  for  the  condition 
that  exists  to-day  when  the  high  school, 
paying  comparatively  high  salaries,  can 
not  get  enough  good  men,  while  the  college 
apparently  has  more  than  it  needs  at  a 
smaller  compensation.  This  is  not  the 
least  of  the  evils  that  have  resulted  from 
the  college  domination  of  the  high  school. 
Others  have  often  been  pointed  out  and 
are  well  known.  The  course  of  study  can 
never  be  adapted  to  the  real  peeds  of  the 
high  school  so  long  as  it  is  framed  by  the 
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college,  at  the  best  a  force  operating  at  a 
distance,  at  the  worst  a  power  acting  for 
needs  it  can  not  know.  The  college,  as  far 
as  the  high  school  was  concerned,  always 
had  the  idea  of  preparation,  not  growth, 
in  mind.  A  thousand  boys  went  through 
a  course  in  chemistry  whose  nature  was 
determined  solely  by  the  needs  of  the  three 
or  four  who  were  to  be  trained  to  be  ex- 
pert chemists.  It  is  often  said  at  this  point 
that  the  course  which  best  prepares  the 
pupil  for  advanced  work  is  also  best  for 
every  other  boy.  It  is  nearer  the  truth  to 
say  that  the  education  which  best  meets 
the  needs  of  the  growing  member  of  the 
human  whole  ought  to  be  the  best  prepara- 
tion for  college. 

Chemistry  earlier  in  the  course  and  per- 
haps a  second  year  of  it ;  the  first  of  these 
conditions  may  bring  dismay  to  many 
teachers ;  the  second,  delight  to  all,  surely. 
Certainly  some  changes  in  the  traditional 
course  are  necessary  in  teaching  chemistry 
in  the  second  year.  On  this  point  the 
speaker  can  refer  to  an  experience  cov- 
ering nearly  seven  years.  During  all 
that  time  chemistry  has  been  taught  to 
some  second-year  students.  At  times 
fourth-year  students  and  second-year  stu- 
dents have  been  taking  nearly  the  same 
course  simultaneously  in  separate  classes; 
at  other  times  the  two  terms  of  students 
have  been  mixed  in  the  same  class.  In 
both  cases  a  certain  degree  of  success  with 
the  second-year  students  has  been  obtained, 
even  if  we  judge  by  no  other  standards 
than  results  of  college  entrance  and  state 
board  examinations.  Speaking  for  the 
moment  from  the  standpoint  of  the  college 
entrance  syllabus,  but  little  change  is  neces- 
sary to  adapt  the  chemistry  to  second-year 
students.  A  less  rigorous  insistence  on 
the  philosophical  development  of  the  atomic 
and  other  hypotheses  seems  to  be  the  most 
necessary  item  of  change.     In  any  case,  as 


far  as  the  ability  of  the  student  to  compre- 
hend is  concerned,  the  diflEerence  between 
individuals  is  much  greater  than  the  diflfer- 
ence  between  second-  and  fourth-year 
classes.  The  general  average  of  work  is 
considerably  better  in  fourth-year  classes, 
but  this  is  explained  largely  by  the  drop- 
ping out  of  weak  material. 

To  meet  the  demand  for  practical  educa- 
tion, we  find  that  there  is  a  decided  tend- 
ency to  introduce  into  the  high  school  a 
great  deal  more  of  chemical  technology 
than  there  was  in  the  older  course.  TJiere 
are  some  who  go  so  far  as  to  say  that  the 
high  school  ought  to  give  the  pupil  a  means 
of  earning  his  living ;  that  chemistry  shou]d 
be  taught  so  as  to  fit  him  for  some  direct 
employment  in  practical  occupations. 
While  admitting  this  as  a  possible  ideal, 
the  view  implies  such  an  extreme  change 
in  the  character  of  the  high  school  that  it 
is  not  advisable  to  take  it  into  considera- 
tion in  the  present  discussion,  except  to 
admit  that,  given  time,  it  would  be  possible 
to  accomplish  this  result.  Along  with  the 
demand  for  technical  education,  we  find  a 
tendency  to  fill  the  course  with  a  great  deal 
of  matter  that  is  associated  with  the  home 
and  every-day  life.  These  two  demands 
have  come  largely  from  without.  They 
have  done  great  good  and  have  added  much 
to  the  human  interest  of  our  science.  We 
teachers  are  very  prone  to  an  academic 
point  of  view,  and  the  stimulus  has  been  a 
needed  one.  Yet  with  the  good,  there  is 
some  danger.  There  is  a  tendency  in  some 
quarters  to  emphasize  the  technological  de- 
tails of  processes,  to  fill  the  discussion  with 
technical  terms,  so  that  the  pupils'  talk 
bristles  with  tuyeres  and  downcomers  and 
the  particular  names  of  the  many  towers 
that  find  application  in  manufacturing 
chemistry.  The  chief  evil  of  this  kind  of 
instruction  is  that  it  produces  rather  showy 
results,  it  seems  to  indicate  more  knowledge 
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15**  15",  Pac.  St.  time,  on  the  night  of  September 
1,  1900,  and  after  the  first  observation  the  relative 
humidity  was  found  not  to  exceed  4  per  cent.,  the 
vapor  tension  not  to  exceed  0.15  millimeter  at 
any  of  these  readings. 

My  statement  quoted  in  Lowell  Observatory 
Supplement  refers  to  the  weather  in  general  dur- 
ing our  stay  on  Mt.  Whitney,  but  referring  to  the 
weather  on  September  1  and  2,  Professor  Camp- 
bell states:  "No  clouds  were  visible  in  any  part 
of  the  sky  on  either  night.  There  had  been  a  few 
clouds  in  the  afternoons,  but  these  cleared  away 
completely  at  sunset.  There  were  no  clouds  in 
the  forenoon  of  September  3.  We  can  not  doubt 
the  evidence  of  the  clouds  and  the  instruments 
that  considerable  moisture  existed  in  the  after- 
noons and  early  evenings,  and  that  later  in  the 
evenings  the  vapor  contents  of  the  air  were  re- 
duced to  a  remarkably  low  quantity." 

I  was  present,  and  saw  all  the  spectra,  and 
can  confirm  Professor  Campbell's  description  of 
them,  and  also  his  statement  of  the  apparent 
condition  of  the  sky  during  his  observations.  I 
also  verified  the  excellence  of  definition  of  his 
spectroscope.  If,  as  stated  in  the  Lowell  Observa- 
tory Supplement  above  referred  to,  "  The  excessive 
moisture  must  have  pervaded  the  air  generally  to 
the  masking  of  moisture  on  Mars,"  it  could  not, 
in  my  judgment,  have  failed  to  have  produced  a 
little  a  band  of  more  noticeable  strength  both  for 
Mars  and  the  moon  in  spectrograms  No.  1  and 
No.  2. 

As  of  course  you  would  not  wish  me  to  be 
placed  by  a  bulletin  of  the  Lowell  Observatory 
in  what  I  regard  as  a  false  light,  I  venture  to 
hope  you  will  do  me  the  great  favor  to  publish 
this  letter  completely. 

By  authority  of  the  secretary: 

Very  respectfully  yours, 

C.  G.  Abbot, 
Director,  Astrophyaical  Observatory 
Director  Percival  Lowell, 

Lowell  Observatory, 
Flagstaff,  Arizona. 

63  State  Street,  Boston, 

16  May,  1910. 
Dear  Sir:    On  my  return  from  Europe  to-day 
I  find  your  note  of  March  the  twenty-fourth. 

I  am  very  sorry  that  you  should  feel  hurt  by 
a  quotation  of  your  own  words,  nor  does  it  seem 
to  me  that  your  letter  changes  them  in  the  least. 


and  as  to  publishing  the  letters  it  receives,  this 
is  never  done  by  the  observatory. 
Believe  me  to  be. 

Yours  truly, 

Pebcival  Lowell, 

Director 
Professor  C.  G.  Abbot, 
Director,  Astrophysical  Observatory, 
Washington,  D.  C. 

BACTERIA  IN  THE  TROPICS 

To  THE  Editor  of  Science:  Allow  me  to 
correct  a  statement  made  on  page  618  in  no. 
799  of  Science.  It  reads:  ''As  a  matter  of 
fact,  the  ordinary  bacteria  of  northern  lati- 
tudes do  not  flourish  in  the  tropics." 

During  the  summers  of  1907  and  1909  I 
had  ample  occasion,  as  physiologist  of  the 
U.  S.  Experiment  Station  in  Mayaguez,  Porto 
Kico,  to  examine  soils  in  this  tropical  island. 
I  found  that  the  most  common  soil  microbes 
of  the  north  occur  also  there.  Bacillus  my- 
coides  takes  here  as  there  the  most  prominent 
position,  then  follows  Bacillus  suhtilis  and 
Bacillus  hutyricus  (Clostridium)  and  then 
B.  fluorescens  liquefaciens.  Azotohacter  is 
found  everywhere  on  the  surface  in  great 
abundance.  A  superabundance  of  microbes 
in  these  tropical  soils  is  checked  by  a  very 
rich  infusorial  life.  Infusoria,  Flagellata 
and  AmcebfiB  devour  continuously  great  num- 
bers of  microbes.  The  nitrogen  content  of  the 
superficial  soil-layers  is  doubtless  due  to  a 
considerable  extent  to  the  dead  and  living 
bodies  of  these  low  animals. 

Oscar  Loew 


QUOTATIONS 


the  salaries  of  professors 

While  the  universities  of  the  land  are  re- 
ceiving the  most  munificent  gifts,  while  mil- 
lions are  devoted  to  the  construction  of  marble 
halls  and  ivory  towers,  the  wives  of  the  col- 
lege professors  are  trying  to  make  both  ends 
meet  on  their  husbands'  average  salary  of 
$2,500  a  year.  The  size  of  some  professors' 
families  fails  to  support  the  theory  of  race 
suicide,  but  their  stipends  for  training  the 
youth  of  this  great  and  wealthy  country  af- 
ford a  pretty  clear  demonstration  of  the  be- 
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ginnings  of  race  homicide  among  the  more 
cultivated  members  of  the  race.  College  pro- 
fessors must  be  presentable  socially  and  as 
befits  their  learned  station.  They  have  not 
the  means  to  rear  their  families. 

If  the  plight  of  the  professors  is  evil,  that 
of  the  assistant  professors  is  worse.  Consul- 
tation of  Bradstreet's  tables  shows  that  the 
cost  of  living  has  increased  50  per  cent,  dur- 
ing the  period  in  which  the  assistant  pro- 
fessor must  serve  before  being  promoted.  The 
young  men  who  choose  a  career  in  a  univer- 
sity must,  of  course,  and  gladly  do,  abandon 
expectation  of  riches.  But  they  should  be 
permitted  to  live,  not  merely  to  exist,  on  a 
wage  that  is  exceeded  by  the  bricklayer's. 
After  a  general  and  specific  investigation 
Professor  Guido  H.  Marx,  of  Stanford  Uni- 
versity, recently  reported  in  Science  that  as- 
sistant professors  have  found  their  salaries 
inadequate  to  support  them  comfortably  as 
celibates,  and  many  are  seriously  debating 
whether  to  resign  their  positions. 

There  is  something  unsound  in  university 
administration  when  the  faculties  are  so  ill- 
paid.  Possibly  competition  with  the  state 
universities,  which  are  steadily  voting  per- 
centage increases  of  salary  to  their  faculties, 
will  stir'  the  majority  of  privately  endowed 
institutions  to  action.  But  their  trustees 
have  been  too  long  asleep. — ^N.  Y.  Times, 


SCIENTIFIC  BOOKS 

National    Antarctic    Expedition,    1901-1904. 
Natural  History,  Vol.  V.    London,  British 
Museum,  1910.     Seal  Embryos,  by  Dr.  H. 
W.   Marrett-Tims.     21  pp.,   2   pi.     Tuni- 
cata,  by  Professor  W.  A.  Herdman.    26  pp., 
7  pi.     Isopoda,  by  T.  V.  Hodson.    77  pp., 
10  <  pi.       Nemertinea,     by    Professor     L. 
JouBiN.     15  pp.,  1  pi.     MedussB,  by  E.  T. 
Browne.    62  pp.,  7  pi.    Lichenes,  by  Dr.  O. 
V.  Darbishire.    11  pp.,  1  pi.,  4to. 
The  fifth  volume  of  the  reports  on  the  Nat- 
ural History  of  Captain  Scott's  expedition  to 
the  Antarctic  edited  by  Mr.  Jeffrey  Bell  has 
now   appeared   and   the   preface   states   that 
another  volume  will  probably  conclude  this 
series    of    reports    which    has    contained    so 


much  of  value  and  so  many  additions  to  our 
knowledge  of  the  Antarctic  region. 

The  seal  embryos  all  belonged  to  Wed- 
dell's  seal  and  from  the  data  accompanying 
them  it  seems  that  the  period  of  gestation  is 
about  nine  months,  the  young  being  bom  in 
October  or  November.  They  are  covered  at 
birth  with  a  coating  of  hair  which  is  shed 
during  the  first  month.  After  the  second 
coat  appears  the  young  seal  may  take  to  the 
water,  though  it  is  not  weaned  until  some 
time  later.  The  vibrisssB  precede  the  body 
hair  in  appearance  and  were  distinctly  visible 
in  an  embryo  four  inches  long.  In  a  very 
early  embryo  what  is  regarded  as  a  trace  of 
an  external  ear  was  detected.  The  examina- 
tion of  the  muscular  system  seemed  to  lend 
some  additional  support  to  Mivart's  sugges- 
tion of  a  Lutrine  origin  for  the  Phocidse. 

The  collection  of  Tunicata  contained 
twenty-two  species;  excluding  the  pelagic 
forms  there  are  thirty-three  specimens  be- 
longing to  fourteen  species. 

The  Antarctic  tunicate  fauna  is  character- 
ized by  the  abundance  and  large  size  of  the 
individuals  of  a  comparatively  few  species. 
Our  knowledge  of  the  fauna  is  still  too 
limited  to  allow  of  a  critical  comparison  with 
that  of  the  Arctic,  but  a  certain  similarity  of 
families  and  genera  is  noticeable.  The 
strictly  Antarctic  region,  south  of  latitude 
60°  S.  has  already  furnished  some  fifty 
species  of  Tunicata,  of  which  Professor  Herd- 
man  gives  a  list.  Ten  new  species  are  de- 
scribed, of  which  one  is  probably  the  largest 
8tyela  known. 

No  less  than  twenty-five  sx>ecies  of  isopods 
were  captured.  Bemarkable  sexual  variation 
was  noted  among  the  Arcturidse.  An  inter- 
esting feature,  first  pointed  out  by  Miss 
Eichardson,  is  the  presence  of  long  peduncles 
supporting  the  eyes;  these  have  now  been  ob-N, 
served  in  seven  Antarctic  species.  Mr.  Hod- 
son  gives  a  list  of  the  known  isopods  of  the 
Antarctic  region  of  which  twenty-nine  out  of 
one  hundred  and  eleven  are  strictly  Antarctic, 
seven  are  also  found  in  the  Arctic  regions, 
and  the  remainder  belong  to  the  subantarctic 
region. 
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The  recent  Antarctic  explorations  have  pro- 
duced a  fair  number  of  new  Medusae,  many 
of  which  have  well-marked  and  interesting 
specific  characters,  but  there  are  only  about 
three  new  genera.  Probably,  according  to 
Dr.  Browne,  none  of  them  will  remain  pe- 
culiar to  the  Antarctic  when  the  ocean  has 
been  more  thoroughly  explored.  The  littoral 
HydromedusflB  of  the  Antarctic  have  not  yet 
been  found  in  the  Magellanic,  South  Austra- 
lian and  New  2^aland  areas ;  it  looks  as  if  they 
belong  to  an  ancient  stock  which  has  long 
been  isolated  from  the  rest  of  the  world  by 
the  Great  Southern  Ocean.  As  evolution  is 
proceeding  more  slowly  in  cold  than  in  warm 
regions,  the  characters  of  an  Antarctic  me- 
dusa should  be  more  primitive  than  those 
from  a  warmer  sea.  Dr.  Browne  gives  com- 
parisons which  in  a  number  of  cases  seem  to 
sustain  this  view.  Some  very  large  scypho- 
medussB  are  reported,  including  a  Diplulmaris 
with  arms  twelve  feet  in  length. 

The  lichen  material  brought  back  by  the 
exx)edition  included  some  twenty-five  species 
and  there  are  recorded  from  the  Antarctic 
continent  and  closely  adjacent  islands  some 
eighty-eight  lichens.  Of  these  thirty-eight 
are  confined  to  the  region  between  60°  and 
T8**  south  latitude,  as  far  as  known.  The 
southern  lichens  do  not  present  any  new 
genera  and  occur  in  small  quantities  con- 
trasting with  the  abundance  found  in  the 
Arctic  regions.  Four  species  were  found  on 
the  peaks  of  the  Antarctic  volcanoes,  Mts. 
Erebus  and  Terror,  and  of  these  three  are 
also  inhabitants  of  the  Arctic  regions.  That 
any  indigenous  organized  object  whatever 
can  exist  on  these  gloomy  volcanic  peaks 
covered  with  and  rising  out  of  eternal  ice  and 
snow,  seems  almost  miraculous  I 

The  plates  of  this  volume  are  of  the  usual 
high  quality,  and  the  whole  character  of  the 
work  is  such  as  would  be  expected  from  the 
authorities  of  the  British  Museum. 

Wm.  H.  Dall 

Catalogue  of  the  Lepidoptera  Phatcence  in  the 
British  Museum,  Vol.  IX.,  Noctuidse,  1910. 
The  present  volume  completes  the  account 

of   the   subfamily   Acronyctinffi   of   the   Noc- 


tuidse.  It  contains  725  sx>ecies  in  185  genera> 
showing  a  total  for  the  subfamily  of  2,288- 
species  in  385  genera.  The  volumes  of  thia 
series  are  appearing  with  gratifying  rapidity. 
We  have  only  recently  noticed  the  publication 
of  volume  VIII.  The  present  volume  is  on  a 
par  with  its  predecessors  in  general  plan  and 
execution.  The  table  of  genera  for  the  sub- 
family is  again  repeated  with  final  additions- 
and  corrections  and  will  now  become  fully 
available. 

Harrison  G.  Dyar 
U.  S.  National  Museum, 
Washington,  D.  C. 


SPECIAL   ARTICLES 

ON    THE    SPECTRUM    OF    MARS   AS    PHOTOGRAPHEI> 
WITH  HIGH  dispersion  * 

Let  us  recall  that  the  solar  spectrum,  a» 
viewed  by  terrestrial  observers,  is  composite. 
Photospheric  light,  in  passing  out  through 
the  gases  and  vapors  of  the  sun's  atmosphere, 
is  selectively  absorbed,  with  the  result  that 
many  thousands  of  lines  are  introduced  into 
the  spectrum.  The  transmitted  light  passes- 
down  through  the  earth's  atmosphere  to  the 
observer,  and  the  absorption  by  water  vapor 
and  oxygen  in  the  terrestrial  atmosphere  in- 
troduces many  hundreds  of  additional  lines,, 
at  definite  points  in  the  yellow,  orange  and 
red  regions.  The  observed  spectrum  of  the- 
sun  is  in  reality  the  spectrum  of  the  sun  plus 
the  spectrum  of  the  earth.  The  spectrum  of 
the  moon,  so  far  as  our  present  problem  i» 
concerned,  is  simply  this  sun-earth  spectrunu 

The  light  from  Mars  is  photospheric  lights 
which  passes  out  through  the  sun's  atmos- 
phere, thence  down  through  the  atmosphere* 
of  Mars  to  the  planet's  crust,  where  a  certain 
proportion  is  reflected  out  through  the  Mar- 
tian atmosphere,  and  thence  down  through 
the  earth's  atmosphere  to  the  observer.  The- 
so-called  spectrum  of  Mars  is  in  reality  the 
sun's  spectrum  plus  Mars's  spectrum  plus  the- 
earth's    spectrum.*      Any    water    vapor    and 

^Read  at  the  April,  1910,  meeting  of  the  Na- 
tional Academy  of  Sciences. 

■A  little  of  the  light  would  be  reflected  from 
the  atmospheric  strata  of  various  heights  without. 
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oxygen  in  the  Martian  atmosphere  should  in- 
troduce the  same  absorption  lines  which  are 
introduced  by  the  earth's  atmosphere  in  the 
sun-earth  spectrum. 

If    the    distance    between    Mars    and    the 
earth    is    not    changing    rapidly,    the    water 
vapor  and  oxygen  lines  from  Mars  and  the 
lines  from  the  earth  will  coincide.    When  this 
condition  of  coincidence  exists,  it  is  clearly 
a  difficult  problem  to  detect  moderate  quanti- 
ties of  water  vapor  and  oxygen  in  the  Mar- 
tian atmosphere,  for  the  evidence  of  Martian 
absorption  will  be  overwhelmed  by  the   ab- 
sorption of  the  richly  laden  terrestrial  atmos- 
phere, especially  if  the  observer  be  near  sea 
level.     To  hope  for  success,  the  observations 
should  be  made  from  a  high-altitude  station, 
at  times  when  the  overlying  air  strata  carry 
a  minimum  of  water  vapor,   and  when  the 
planet  is  as  near  the  zenith  as  practicable; 
observing  the  lunar  spectrum,  under  identical 
conditions,  for  comparison. 

Because  of  the  faintness  of  the  Martian 
and  lunar  spectra,  it  has  been  found  that  we 
are  limited  to  low  dispersion  in  visual  obser- 
vations: and  that  when  the  distance  between 
the  two  planets  is  constant  or  nearly  so,  low 
dispersion  offers  a  more  sensitive  method  than 
high  disi>er8ion,  even  when  photography  is 
employed. 

Complying  with  the  conditions  in  the  two 
preceding  paragraphs,  the  writers  photo- 
graphed the  si)ectra  of  Mars  and  the  moon 
last  September,  from  the  summit  of  Mt 
Whitney.  The  conclusion  drawn  from  that 
investigation  was,  in  brief,  that  the  quantity 
of  any  water  vapof  then  existing  in  the  equa- 
torial atmosphere  of  Mars  was  too  small  to  be 
detected  by  the  spectrographic  methods  avail- 
able. This  does  not  mean  that  the  Martian 
atmosphere  was  carrying  no  water  vapor,  but 
only  that  the  quantity  must  have  been  very 
small. 

At  times  other  than  those  when  Mars  is 
near  opposition,  the  earth  and  Mars  are  rela- 
passing  down  to  the  planet's  surface.  On  the 
other  hand,  the  rays  did  not,  on  the  present  occa- 
sion, pass  through  the  planet's  atmosphere  at 
right  angles  to  the  strata,  but  the  average  angle 
of  incidence  and  reflexion  was  about  20**. 


tively  approaching  or  receding  from  one 
another.  Their  relative  velocity  at  quadra- 
ture may  amount  to  20  km.,  more  or  less,  per 
second,  depending  upon  the  concurrence  of 
favorable  circumstances. 

When  Mr.  Campbell  was  photographing  the 
spectrum  of  Mars,  in  December,  1896,  with  a 
Rowland  grating,  fourth  order,*  668  lines  per 
mm.   (14,438  per  inch),  he  realized  that  the 
Doppler-Fizeau  principle  offers  great  advan- 
tages, in  theory,  for  solving  the  problem  of 
the  Martian  atmosphere,  for  on  photographs 
of  the  spectrum,  made  near  quadrature,  with 
sufficiently  high  dispersion,  the  Martian  ab- 
sorption lines  and  the  terrestrial  absorption 
lines    should    be    separated.      At    that    time 
(thirteen  years  ago)    the  method  could  not 
succeed,  for  all  the  prominent  water  vapor 
and  oxygen  lines  are  in  the  region  on  the  red 
side    of    ^  5875,    and    the    photographic    dry 
plates    then    available    were    not    sufficiently 
sensitive  to  record  this  region.     Even  in  the 
fairly     sensitive     region     X6700-X5800     the 
grating  spectrograms  of  Mars  were  underex- 
posed.   The  successes  of  recent  years  in  sensi- 
tizing dry  plates  to  yellow,  orange  and  red 
light  have  encouraged  the  present  effort  to 
apply  the  method. 

A  spectrograph,  designed  by  Mr.  Campbell 
to  meet  the  requirements  of  the  problem  and 
used  in  connection  with  the  36-inch  refractor, 
contains  an  excellent  Michelson  five-inch 
plane  grating  (15,000  lines  per  inch)  which 
gives  a  brilliant  spectrum  in  the  second  order 
on  one  side,  and  this  was  utilized.  The 
wooden  mounting  of  the  spectrogn*aph  was  de- 
signed at  all  points  to  resist  differential  flex- 
ure during  the  intervals  of  exposure  to  the- 
planet  and  to  the  moon.  The  instrument  was 
adjusted,  the  observations  were  secured,  and 
the  measures  and  reductions  of  the  spectro- 
grams were  all  made  by  Mr.  Albrecht. 

It  was  planned  to  secure  observations  of 
Mars  and  the  moon  on  or  near  January  17, 
1910,  as  the  planet  was  in  quadrature  at  that 
time.  The  spectrographic  velocity  of  Mars 
with  reference  to  the  earth  was  then  18.8  km. 
per  second,  recession.  Unfavorable  weather- 
'  Ast rophyaical  Journal,  5,  236,  1897. 
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delayed  somewhat  the  carrying  out  of  the 
program,  but  fortunately  the  velocity  re- 
mained nearly  constant  for  several  weeks, 
until  satisfactory  observations  were  secured. 

With  the  spectrograph  adjusted  for  the 
orange  region,  which  is  rich  in  water  vapor 
absorption,  spectrograms  of  Mars  were  se- 
cured on  January  26  and  27  under  poor  at- 
mospheric conditions,  and  on  February  2 
under  excellent  conditions,  our  atmosphere  on 
this  night  being  exceedingly  dry.  Measures 
of  the  available  water  vapor  lines  on  these 
spectrograms,  8  to  22  in  number,  establish 
that  they  were  displaced  with  reference  to  the 
lines  of  solar  origin  in  the  observed  Martian 
spectrum  by  amounts  on  the  three  dates  cor- 
responding to  velocities  in  the  line  of  sight  of 
19.7,  20.2  and  18.3  km.  per  second;  weighted 
mean  value,  19.2  km.  The  relative  velocities 
of  Mars,  computed  from  our  knowledge  of  the 
orbits  of  the  earth  and  Mars,  amounted  to 
19.1  km.  per  second.  The  dispersion  and  slit- 
width  employed  were  such  that  the  water 
vapor  lines  originating  in  our  atmosphere  and 
any  originating  in  Mars's  atmosphere  should 
have  appeared  side  by  side,  though  not  clearly 
separated.  If  the  absorptions  by  the  two 
planets  were  equal,  the  two  sets  of  lines  of 
equal  intensities  should,  in  effect,  have  ap- 
peared as  broad  lines  of  double  width,  and 
the  measured  velocities  should  have  been  but 
half  the  computed  velocities.  The  facts  are 
that  the  terrestrial  lines  were  not  bordered 
nor  increased  in  width  by  companion  lines. 
When  the  micrometer  wire  was  set  succes- 
sively in  the  positions  which  Martian  ab- 
sorption lines  would  occupy,  no  traces  of  ab- 
sorption were  found  in  these  positions.  In 
effect,  Martian  absorption  did  not  exist  to 
such  an  extent  as  to  be  visible  in  the  spec- 
trum, or  to  influence  the  measurements  re- 
ferred to. 

With  the  spectrograph  adjusted  to  the  so- 
called  "alpha"  region  at  X  6280,  which  in- 
cludes a  large  number  of  oxygen  absorption 
lines,  two  spectrograms  were  obtained  on 
February  3.  The  observable  oxygen  lines, 
seven  and  six  in  number,  were  displaced  with 
reference    to    the   lines    of    solar    origin    by 


amounts  corresponding  to  velocities  in  the 
line  of  sight  of  18.8  and  17.4  km.  per  second. 
The  velocity  computed  from  the  elements  of 
the  orbits  amounted  to  19.1  km.  The  dis- 
crepancy of  1.0  km.  is  within  the  unavoidable 
error  of  measurement.  Here  again  the  ter- 
restrial oxygen  lines  were  not  bordered  nor 
doubled  in  width  by  Martian  lines. 

The  conclusions  to  be  drawn  from  this  in- 
vestigation are:  The  quantity  of  any  water 
vapor  existing  above  unit  area  in  the  equa- 
torial atmosphere^ of  Mars  was  certainly  less 
than  one  fifth  that  existing  above  Mt.  Hamil- 
ton under  the  excellent  conditions  prevailing 
on  February  2.  The  air  temperature  was  0** 
Centigrade,  the  relative  humidity  33  per 
cent.,  ithe  absolute  humidity  1.9  grams  per 
cubic  meter,  and  the  zenith  distance  55°. 

Likewise,  the  quantity  of  oxygen  above 
unit  area  of  Mars  must  be  small  in  compari- 
son with  that  in  the  earth's  atmosphere. 

It  should  be  repeated  that  the  rays  of  li^t 
utilized  had  passed  in  effect  twice  tbrougii 
the  Martian  atmosphere. 

W.  W.  Campbell, 
Sebastian  Albrecht 
Lick  OssEBVATOBt, 
Univebsitt  OF  Califobnia, 
April,  1910 


SOCIETIES  AND  ACADEMIES 

THE    AMEBIGAN    PHIL08OPHI0AI.    SOCDETT 

At  the  meeting  of  the  American  Philosophical 
Society,  on  May  20,  the  following  paper  was  read: 

On  the  Principle  of  Relativity  and  its  Signifi- 
cance: Dr.  Bobebt  H.  Houqh,  University  of 
Pennsylvania.  f 

The  question  was  considered  only  in  its  philo- 
sophical aspect.  The  idea  was  developed  from  the 
fimdamental  concepts  of  dynamics  as  formulated 
by  Newton  and  Hertz,  and  extended  to  the  field 
of  electro-dynamics  and  optics.  The  validity  of 
the  principle  as  a  mathematical  concept  was 
maintained.  The  equations  of  transformation 
were  derived  by  purely  mathematical  steps  from 
two  initial  equations  representing  experimental 
laws  to  the  present  prohahle  error  of  observation: 
and  the  consequent  relations  of  the  distances  and 
times  involved  and  their  respective  units  con- 
sidered. 
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